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Abstract

Background: From 2015 to 2018, the Netherlands faced an outbreak of invasive meningococcal disease (IMD)
caused by serogroup W. To counter the rise in infections, the government introduced a catch-up menACWY vaccina-
tion campaign for teenagers in 2018 and 2019. The outbreak situation induced substantial media attention and a run
on menACWY vaccines outside the vaccination campaign. This study aimed to gain insights into the dynamics of
public perceptions of and responses to the outbreak and the menACWY vaccination, and into the media coverage
about the outbreak.

Methods: Three repeated surveys (N = 1110) between 2017 and 2019 were sent to parents of teenagers invited for
a menACWY catch-up vaccination, other parents, and individuals with no under-age children. These surveys assessed
IMD risk perceptions, attitudes towards the menACWY vaccination, trust in involved institutions, and willingness to
vaccinate with the menACWY vaccine. Changes in the public perceptions and responses were studied with linear
multilevel regression analyses. In addition, 103 national newspaper articles from the period 2017-2019 were themati-
cally coded with themes about IMD and the menACWY vaccination.

Results: The survey results showed clear increases in perceived IMD severity, positive attitude towards the menACWY
vaccination, and willingness to vaccinate over time. Perceived IMD vulnerability remained low across all three waves,
and trust in involved institutions increased slightly. Differences between the survey groups were limited. The newspa-
per articles discussed the rise in infections extensively, the disease symptoms, and the possible fatal outcome of IMD.
In addition, while many articles discussed the menACWY vaccine shortage, few discussed the safety or effectiveness
of the vaccine.

Conclusion: The real-time insights into the interrelated dynamics of public perceptions, responses, and media cover-
age provide an integrated portrait of the social developments during this outbreak. The focus on IMD severity and
the absence of doubt in the public discussion about vaccine safety may have played an important role in the societal
response to this outbreak and the recommended vaccine.
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patients with IMD W increased from an annual average
of four cases before 2015 to 103 cases in 2018 (see Sup-
plementary file 1 for historical data of the IMD burden
from serogroup W and other serogroups in the Nether-
lands). IMD W infections and fatalities were seen in all
age groups, but young children, adolescents, and elderly
people were most affected [1].

A menACWY conjugate vaccine was introduced in the
National Immunization Program (NIP) for children aged
14 months starting in 2018 to counter the rapid rise in
infections. In addition, teenagers aged 14—18years were
invited for a catch-up menACWY vaccination campaign
in 2018 and 2019 [1]. The catch-up vaccination campaign
for teenagers was complicated due to menACWY vaccine
shortages that resulted in changing policies regarding the
age groups invited for the vaccination over the course of
2017-2019 (see Fig. 1). The catch-up vaccination cam-
paign was accompanied with an extensive awareness and
information campaign for teenagers and their parents, in
which public health authorities stressed the importance
of getting vaccinated in order to protect oneself and one’s
friends. The campaign with the slogan ‘Do not share this
with your friends. Get that shot against meningococcal
disease’ was delivered through a variety of channels and
with a variety of tools to underpin the main message.

Despite the shortages in vaccine supplies, the vaccina-
tion campaign succeeded in reaching most of the teenag-
ers invited (vaccination coverage: 84%). In parallel, a rapid
increase in the uptake of menACWY vaccines outside the
NIP and the catch-up campaign was seen (see Fig. 1) [2].
In the Netherlands, residents can ask their general prac-
titioner for an (out-of-pocket) vaccination if they are not
eligible for a free vaccine in a vaccination campaign or the
NIP. Insights into both the responses of those targeted
for vaccination and those not targeted for vaccination are
important in the evaluation of this vaccination campaign.
To understand these public responses, we need insights
into public perceptions of the disease risk, perceptions
of the vaccination, and trust in the involved institutions
over the outbreak period. These factors are determinants
of vaccination intentions [4, 5] and important indicators
of public sentiments. As people’s perceptions of the dis-
ease threat, their perceptions of the vaccination, and their
trust in institutions are subject to change as the outbreak
unfolds [6-11], it is important to study these public per-
ceptions and responses over time. Earlier studies exam-
ined perceptions of IMD [12-19] and perceptions of the
menACWY vaccination [16, 17, 19, 20], but all these stud-
ies were cross-sectional.

To better understand (changes in) public perceptions
and responses during an outbreak situation, insight into
the media coverage during the outbreak is valuable.
While governments and public health institutes are often
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the first sources of new information about an outbreak
situation, the (traditional) media are probably the most
important disseminator of this information to the public
[21, 22]. Journalists adopt new information from authori-
ties and translate this information into newsworthy items
for the public. In this process, the media can influence
what people know and believe [23-29]. At the same time,
public sentiments might also influence media coverage,
as media outlets are likely to adapt their products to the
interests and sentiments of the public [30].

The aim of this study was to provide an integrated por-
trait of two important interrelated social dynamics dur-
ing an emerging outbreak of IMD in the Netherlands,
namely public perceptions and responses, and media
coverage. We studied the dynamics of public perceptions
of the risks posed by IMD, perceptions of the menACWY
vaccination, trust in involved institutions, and willingness
to receive the menACWY vaccination between Septem-
ber 2017 and September 2019. These factors were studied
among parents of children targeted for a menACWY vac-
cination, parents of children who were not targeted for a
menACWY vaccination, and other adults. To be able to
put the changes in perceptions and responses into con-
text, we additionally analyzed the national newspaper
coverage about the risks posed by IMD, the menACWY
vaccination, and the involved institutions in this same
period.

Methods

This paper reports on a study that focuses on 2 units of
analysis. We studied public perceptions and responses
by means of a quantitative analysis of the data from three
repeated surveys, and we studied media coverage by
means of a qualitative content analysis of national news-
paper articles.

The repeated surveys: study population and procedure

Three repeated online surveys were collected via an online
survey panel (Flycatcher Internet Research, ISO 26362).
This is an opt-in survey panel, meaning that people can
join the panel population without invitation. Panel mem-
bers save points with survey participation which can be
exchanged for gift vouchers or charity donations. Small
incentives for participation limit non-response bias and do
generally not strongly affect the sample composition [31].
The surveys were sent to a selection of the panel popula-
tion (which consists of approximately 10,000 active mem-
bers), namely to 784 (first survey) individuals (aged 18+)
who were preselected to represent the general Dutch
population (aged 18+) based on their sex, age, educa-
tion, income, and region of residence, and 842 (first sur-
vey) parents of children under the age of 18 who were
preselected to represent the population in their age group
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I Cases IMD W (retrieved from RIVM)
m Mortalities IMD W (retrieved from RIVM)
——National newspaper articles about IMD W (retrieved via Lexis Nexis)

=== MenACWY vaccines bought in pharmacies up to April 2019 (retrieved via SFK*)

Main government decisions**:

1 Sep-—17: Decision menACWY vaccination in NIP for toddlers 14 months and catch-up campaign for
undergraduate high school children

Mar — 18: Decision cohorts menACWY catch-up vaccination: 2004 (born after April) and 2005

3 Jul - 18: Decision extra cohorts menACWY catch-up vaccination 2019: 2001-2003 and 2004 (born before
May)

4  Dec - 18: Decision to keep menACWY vaccination in NIP for 14 year old teenagers

Timing of the menACWY vaccination rounds:

A  May - 18: First NIP menACWY vaccinations: toddlers aged 14 months

B  Sep - 18: Start menACWY catch-up vaccinations 2018: 14 year old teenagers (cohort 2004, born after April)
C  Mar - 19: Start vaccination rounds 2019: 14-18 year old teenagers (cohorts 2001-2005)

D  Jun-19: Last menACWY catch-up vaccination rounds

Fig. 1 A timeline of the IMD outbreak situation between September 2017 and September 2019. *Foundation Pharmaceutical Key Figures. These
figures are a proxy for the number of vaccines administered outside the National Immunization Program and catch-up campaign, for example by
general practitioners at the request of their patients. These figures exclude the vaccines administered by the public health services (GGD), who were
in charge of administering the vaccines in the National Immunization Program and the catch-up campaign. These figures have been published
elsewhere [2, 3]. ** Due to limited menACWY vaccine availability, the government had to adapt its policy regarding the menACWY catch-up
vaccination campaign over the course of 2017-2019. In September 2017 (1 in figure), the Dutch government announced plans to implement

a catch-up menACWY vaccination campaign for junior-high-school children (usually aged 12-14years old). In March 2018 (2), the government
communicated that due to the limited vaccine availability only children born between May and December 2004 (aged ~ 14 years old) would be
invited for catch-up vaccination in 2018 and that children born in 2005 would be invited for vaccination in 2019. In July 2018 (3), the target group
for the catch-up vaccination in 2019 was extended to all children born between 2001 and 2005 (all aged 14-18years old, excluding those who
would receive the vaccination in 2018) as more vaccines had become available. In December 2018 (4), it was decided to offer the menACWY
vaccine in subsequent years to all 14 year old teenagers via the National Immunization Program
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(25-55years) based on their sex, education, and region of
residence. The selection of the study participants was pur-
posively rather than randomized, aiming at a respondent
population representative of the population at large based
on demographic characteristics. The first survey (S1) was
sent in December 2017, approximately 3 months after the
decision to have a menACWY catch-up campaign (see
Fig. 1). The second survey (S2; sent to all participants from
the first survey) was collected in September 2018, approxi-
mately 2 weeks before the first menACWY catch-up vacci-
nations. The third survey (S3; sent to all participants from
the second survey) was collected in July 2019, shortly after
the final catch-up vaccination rounds were finished.

Participation in the survey was voluntary (panel mem-
bers save credits for vouchers), and the panel members
were informed about the general purpose of the study
prior to participation. Written consent for data sharing
was given by each panel member prior to their registra-
tion to the survey panel. The Clinical Expertise Center
RIVM has reviewed the study protocol and concluded
that this research was not subject to the Dutch law for
medical research involving human subjects [32]. Our
study was, therefore, exempted from seeking further
approval from an Ethical Research Committee.

The repeated surveys: measurements and design
The survey questions addressed perceptions of the risk
posed by IMD (W), perceptions of the menACWY vac-
cination, trust in involved institutions (the RIVM, the
government, and pharmaceutical companies), and will-
ingness or intention to receive the menACWY vaccina-
tion. An overview of the measurements discussed in this
paper is shown in Table 1. In addition, all respondents
were asked if they had children under the age of 18years
old, and if yes, what the age of their children was.
Perceptions of IMD were operationalized as the perceived
probability of contracting IMD (two questions) and the per-
ceived severity of contracting IMD (one question). Percep-
tions of the menACWY vaccination were studied by asking
the respondents about their attitude with regard to the
menACWY vaccination (policy) at that point in time (one
question, four items). Prior to this question in each survey
wave (S1-S3), respondents read a short text with informa-
tion about the vaccination policy at that moment (see the
full surveys in Supplementary file 2). These texts were added
to the questionnaires because the target groups of the men-
ACWY vaccination campaign changed during the outbreak
period (see Fig. 1). Trust in institutions was measured with
three questions (one for each institution: the government,
the RIVM, and pharmaceutical companies) with three items
each (assessing the perceived capability, openness/honesty,
and care/concern) [33]. Willingness to receive the men-
ACWY vaccination was measured with a single question.
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Each parent in the sample answered the questions regard-
ing perceived IMD probability, perceived IMD severity, and
willingness to vaccinate both regarding themselves (e.g., “do
you want to get vaccinated”) as regarding their youngest
child (“do you want your youngest child to get vaccinated?”).!
Individuals with no children under the age of 18years
received these questions only regarding themselves.

The repeated surveys: statistical analysis

The total respondent population was split into three non-
overlapping groups for the analyses: Parents whose young-
est child is a teenager targeted for a menACWY vaccination
(from now on referred to as parents (T), T for ‘teenagers’),
other parents whose youngest child (aged <18years) was
not targeted for a menACWY vaccination (referred to as
parents (O), o for ‘other children’), and individuals with
no children under the age of 18 (referred to as individuals
(NC), NC for ‘no children’). Parents whose youngest child
was aged <2years, and thus potentially eligible for the men-
ACWY vaccination in the NIP for toddlers aged 14 months,
were excluded from the sample due to the limited number
of respondents in this group (N = 41).

Based on principal component analyses (PCA)
and reliability analyses, constructs were developed
for concepts including multiple questions and items
(Cronbach alphas are shown in Table 1. Cronbach
alpha’s indicate internal scale consistency with a value
between 0 (minimum) and 1 (maximum). Values
between 0 .7 and 0.9 are generally considered accept-
able for a reliable scale [34]). Descriptive statistics
(means and standard deviations) were produced for
all variables in Table 1 in each group of respondents.
In these descriptive analyses, only respondents who
participated in each wave (S1-S3) were included. Dif-
ferences in demographic characteristics (age, sex,
education level) and subgroups (parents (T), parents
(O), and individuals (NC)) at S1 were studied between
respondents who participated in all three surveys (S1-
S$3) and respondents who participated only in S1 or in
S1 and S2. This was done with independent t-tests (for
variables with a ratio scale) and chi? tests (for categori-
cal variables). Finally, we performed linear multilevel
analyses to study changes in all variables in Table 1

! We only asked these questions with regard to parents’ youngest child, and
not separate questions for all their children under the age of 18years, to
prevent survey fatigue (if we would have added questions for all children).
We also did not want to generalize by for example only asking about ‘your
child(ren); as then it would be difficult to distinguish between perceptions
regarding those children targeted for a vaccination and those not targeted.

% The newspapers included were Algemeen Dagblad, Telegraaf, Volkskrant,
Nederlands Dagblad, Reformatorisch Dagblad, Trouw, Metro, Financieel
Dagblad and NRC Handelsblad. One national newspaper was excluded from
the analysis (NRC Next) because of the high overlap in articles with one of
the other newspapers (NRC Handelsblad).
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Variable

Survey question and items?

Answer categories

Cronbach’s
Alpha®

MenACWY vaccination intention
- child

MenACWY vaccination intention

- self
Perceived probability IMD - child

Perceived probability IMD — self

Perceived severity IMD - child
Perceived severity IMD - self

Attitude menACWY vaccination
(negative — positive)

Trust in government

Trust in RIVM

Do you want your youngest child to be vac-
cinated against meningococcal disease type A,
C, W, andY?

Do you want to be vaccinated against meningo-
coccal disease type A, C, W, and Y?

- Do you think that your youngest child may
get sick due to meningococci in the following
12months? In your opinion, how likely is this?

- Do you think that your youngest child may get
sick due to meningococci in his/her life? In your
opinion, how likely is this?

- Do you think that you may get sick due to
meningococci in the following 12 months? In
your opinion, how likely is this?

- Do you think that you may get sick due to
meningococci in your life? In your opinion, how
likely is this?

How would it be for you if your youngest child
got sick due to meningococci?

How would it be for you if you got sick due to
meningococci?
[...]What do you think about the decision

regarding the vaccination against meningococci
type A, G, W, and Y? I think itis ...

- 0 unnecessary — 6 necessary

- 0 acceptable - 6 unacceptable®

- 0 safe — 6 dangerous®

-0 poor - 6 good

- 0 Not self-evident - 6 self-evident

[...]What do you think about our government

when it comes to infectious diseases and vac-
cinations? [...]

- The government has sufficient knowledge
and skills with regard to infectious diseases and
vaccinations.

- The government communicates openly about
infectious diseases and vaccinations.

- The government puts the health of citizens
above economic interests when it comes to
vaccinations

[.] What do you think about the RIVM when it
comes to infectious diseases and vaccinations?
[...]

- The RIVM has sufficient knowledge and skills
with regard to infectious diseases and vaccina-
tions.

- The RIVM communicates openly about infec-
tious diseases and vaccinations.

- The RIVM puts the health of citizens above eco-

nomic interests when it comes to vaccinations

0 certainly not - 6 certainly yes

0 certainly not - 6 certainly yes

Overy unlikely - 6 very likely

0very unlikely — 6 very likely

0very unlikely — 6 very likely

0very unlikely — 6 very likely

0 not at all severe — 6 very severe

0 not at all severe — 6 very severe

0 completely disagree, 1 disagree 2 do not agree
nor disagree, 3 agree, 4 completely agree

0 completely disagree, 1 disagree 2 do not agree
nor disagree, 3 agree, 4 completely agree

0.9

0.8

0.9

0.9

0.9
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Table 1 (continued)

Variable Survey question and items? Answer categories Cronbach’s
Alpha®

Trust in pharmaceutical companies

and vaccinations? [...]

[..JWhat do you think about pharmaceutical
companies when it comes to infectious diseases

0 completely disagree, 1 disagree 2 do not agree 0.7
nor disagree, 3 agree, 4 completely agree

- Pharmaceutical companies have sufficient
knowledge and skills with regard to infectious

diseases and vaccinations.

- Pharmaceutical companies communicate
openly about infectious diseases and vaccina-

tions.

- Pharmaceutical companies put the health
of citizens above economic interests when it

comes to vaccinations

2 See Supplementary file 2 for the exact wording of questions and items per survey (small adaptations were made in follow-up surveys to adopt to changing context

and insights)

P Indicating internal scale consistency with a value between 0 (minimum) and 1 (maximum)

¢ For these items, the scale was inverted prior to constructing the scale

between the three waves (main effect time), and to
study differences between groups, overall (main effect
group) and in changes over time (interaction effect
group X time). In these analyses, we compared indi-
viduals (NC) with all parents (T and O) to explore dif-
ferences in perceptions and responses based on having
under-age children or not. We consequently compared
parents (T) with parents (O), to see whether percep-
tions and responses in parents of children who were
targeted for a vaccination differed from those in par-
ents of children who were not targeted for vaccina-
tion. All multilevel analyses were controlled for the
respondents’ age, sex, and education level.

Newspaper articles: data retrieval and selection
Newspaper articles about meningococcal (W) dis-
ease and/or the menACWY vaccination from nine
Dutch national newspapers® were retrieved via the
Lexis Nexis search operator [35]. The search term
used was meningococ! (in Dutch: meningokok!). With
this search term, all articles with a word that started
with meningococ were recovered (e.g., meningococci
or meningococcal disease). The search resulted in 148
articles in the period from September 2017 to Septem-
ber 2019. Articles that reported solely about another
meningococcal serogroup (e.g. meningococcal B, 8
articles) or that contained less than a paragraph on
the topic of meningococcal (W) disease and/or the
menACWY vaccination (37 articles) were excluded
from the analysis. 103 articles were found eligible for
the analysis.

Newspaper articles: content analysis

An explorative inductive analysis of the newspaper arti-
cles was done by an intern and the first author (MdV)
from which various recurrent themes were identified
about meningococcal (W) disease, the menACWY vac-
cination, and the government’s policy regarding the men-
ACWY vaccination. In the final analysis, each article
was coded per paragraph with the presence or absence
of each of the themes in the analysis program Atlas.ti by
the first author (MdV). In addition to these themes, we
coded the presence/absence of references to important
institutions involved in menACWY vaccination policy
and implementation, namely the National Institute for
Public Health and the Environment (RIVM), the national
government, and pharmaceutical companies.

Author LC coded a subset of the dataset (15%) after
the final analysis. Consequently, interrater reliability was
assessed per code (themes and references to institutions)
with the Kappa coefficient (an estimate of agreement
between coders, controlled for chance) [36].

Results

The repeated surveys

The response rate of the total survey population
was 68% (N = 1110/1626) for wave 1, 71% at wave 2
(N = 784/1110), and 71% at wave 3 (N = 558/784).
Among the respondents for wave 1, 213 were categorized
as parents (T), 392 as parents (O), and 464 as individu-
als (NC). A description of the survey population is shown
in Table 2. Respondents who participated in all survey
waves (S1-S3) were (at S1) slightly older than those who
participated only in S1 or in S1 and S2, and the drop-out
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Table 2 Description of survey respondent groups in frequencies (N), percentages (%), means (M), and standard deviations (SD)

Respondent group? Parents (T) Parents (O) Individuals (NC)

Survey wave® S1 s2 $3 S1 s2 s3 S1 s2 $3
Female — N (%) 116 (54.5) 80(53.7) 57(514) 214(546) 148(574) 101(580) 216(466) 165(474) 118(45.9)
Age in years — M (SD) 476 (5.7) 478(59) 489(6.2) 409 (7.0) 412(7.2) 423(7.3) 53.0(16.9) 540(165) 566(16.1)
Education - N (%) 101 (474) 65(436) 42(37.8) 118(30.1) 66(256)  40(23.0) 127 (274) 96 (27.6) 63 (24.5)
-Low

- Intermediate 74 (34.7) 52(349) 44(396) 130332 94(364) 71 (40.8) 209 (45.0) 162 (46.6) 129(50.2
- High 38(17.8) 32(21.5) 25(225) 144(36.7) 98(38.0) 63 (36.2) 128 (27.6) 90 (25.9) 65 (25.3)
Already menACWY vaccinated — N (%) 12 (5.6) 6 (4.0) 9(8.1) 16 (4.1) 15 (5.8) 10 (5.7) 13(2.8) 13(3.7) 21(8.2)
Youngest child already menACWY vac- 16 (7.5) 21(14.1)  98(883) 28(7.1) 37 (14.3) 38(21.8) - - -
cinated — N (%)

Total - N 213 149 1 392 258 174 464 348 257

2 Parents of teenagers invited for the menACWY catch-up vaccination campaign (parents (T)), parents of children under the age of 18 who were not invited for a
menACWY vaccination (parents (0)), and individuals with no children under the age of 18 (individuals (NC))

B First survey (51), second survey (52), and third survey (S3)

was slightly higher among those with lower education
and among parents (O) (see Supplementary file 3).

Dynamics in IMD risk perceptions, attitude
towards the menACWY vaccination and trust in institutions
Figure 2 shows perceptions and responses among par-
ents (T and O together) and individuals (NC). Perceived
personal vulnerability to IMD in both parents (T and O)
and individuals (NC) was low and stable over the three
waves. Perceived personal severity of contracting IMD
was considerably higher and increased between S1 and
S2 ( = 0.4 (95% confidence interval (CI) = 0.3, 0.5)).
Parents’ (T + O) perceived vulnerability regarding their
child contracting IMD increased slightly but significantly
(p < 0.05), between S1 and S2 (p = 0.1 (0.0, 0.3)), and
decreased between S2 and S3 (p = —0.4 (—0.5, —0.2)).
Parents’ perceived severity of their child contracting IMD
also increased between S1 and S2 (f = 0.3 (0.2, 0.4)).
Both parents and individuals (NC) had a fairly posi-
tive attitude towards the menACWY vaccination (see
Fig. 2), and this positive attitude increased between S1
and S2 (p = 0.3 (0.2, 0.4)) and S2 and S3 (p = 0.2 (0.1,
0.3)). The mean values for trust in the government and
the RIVM were higher than those for trust in pharmaceu-
tical companies. Trust in all three institutions increased
slightly but significantly (p < 0.05) over the three waves
with coefficients between 0.1 and 0.2 (see Supplementary
file 4). No significant differences were found in percep-
tions nor in trust between parents and individuals (NC).
Figure 3 shows perceptions and responses among par-
ents (T) and parents (O) separately. Only two significant
differences were found between parents (T) and parents
(O). Between S2 and S3, perceived vulnerability regard-
ing their child contracting IMD declined stronger in

parents (T) compared to parents (O) (B = —0.6, 95%
confidence interval (CI) = —0.9, —0.3). In addition,
parents (T) perceived their personal severity if contract-
ing the disease as higher than parents (O) did (p = 0.4,
95% CI = 0.1, 0.6).

Dynamics in willingness to vaccinate

Figure 4 shows the willingness to vaccinate with the
menACWY vaccination among the respondents. Will-
ingness to have themselves vaccinated with the men-
ACWY vaccination increased between S1 and S2
(B = 0.5, 95% CI = 0.3, 0.7) among parents and indi-
viduals (NC). Parents and Individuals (NC) did not dif-
fer significantly in their willingness to have themselves
vaccinated.

Parent’s (T 4 O) willingness to vaccinate their
child also increased between S1 and S2 (p = 0.5, 95%
CI = 0.3, 0.6). The willingness to vaccinate their child
was slightly, though significantly (p < 0.05), higher
among parents (T) than among parents (O) (p = 0.3,
0.0, 0.7) and increased more strongly in parents (T)
between S1 to S2 (f = 0.4, 95% CI = 0.1, 0.6).

The content analysis of newspaper articles

Between September 2017 and September 2019, 103
national newspaper articles were published about menin-
gococcal W disease and/or the menACWY vaccination
(see Fig. 1). Prior to the first survey wave (S1), 6 articles
were published, 41 articles between the first (S1) and
second survey (S2), and 55 between the second (S2) and
third survey (S3). One article was published between the
third survey (S3) and September 2019 (see Supplemen-
tary file 5 for details).
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Fig. 2 Mean values of risk perceptions, attitude towards the menACWY vaccination policy and trust in institutions at S1-S3, and the results from
the multilevel analyses* in parents (of teenagers (T) and other children (O)) and individuals with no under age children (NC). * Tables with the
descriptive analyses (means and standard deviations) and the results from the multilevel analyses are shown in Supplementary file 4. Multilevel
results shown in this figure are the significante (p < 0.05) changes in the variables between the consequent waves. There were no significant
differences between the groups observed, overall, or in slopes. ** Only assessed among parents

The main themes identified in the newspaper articles
were IMD vulnerability, IMD severity, and menACWY
vaccination. An overview of the identified (sub-)themes
and the references to institutions (government, RIVM,
and pharmaceutical companies) is shown in Table 3. The
interrater reliability was sufficient (mean Kappa coeffi-
cient: 0.85).

Newspaper coverage <S1 (1 august 2017-12 December 2017)
All six articles in the period before the first sur-
vey (<S1) were published on 26 September 2017 and
reported about the government’s decision to introduce

the menACWY vaccination into the NIP for toddlers
aged 14 months and in a catch-up campaign for junior-
high-school children (see Fig. 1). With regard to the
theme of IMD probability, all articles reported on the
rise in infections, two out of six articles mentioned IMD
statistics in the Netherlands, and three discussed rela-
tive risks. The theme of IMD severity was seen in five
articles that provided disease information and in one
article that mentioned possible fatality due to IMD.
Regarding the theme of menACWY vaccination, two
articles mentioned menACWY vaccine shortage. The
government was the only institution mentioned in all
six articles.
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Fig. 3 Mean values of risk perceptions, attitude towards the menACWY vaccination policy and trust in institutions at S1-S3, and the results from
the multilevel analyses* in parents of teenagers (T) and parents of other under-age children (O). * Tables with the descriptive analyses (means and
standard deviations) and the results from the multilevel analyses are shown in Supplementary file 4. Multilevel results shown in this figure are the
significant (p < 0.05) changes in the variables between the consecutive waves, the significant (p < 0.05) overall differences between groups, and
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Newspaper coverage S1-S2 (13 December 2017-20
September 2018)

The 41 articles in the period between the first and sec-
ond surveys (S1-S2) were published in May (7), June (2),
July (11), August (4), and September (21) 2018. In this
period, a majority of the articles discussed IMD prob-
ability in terms of morbidity/mortality statistics and/
or the rise in infections (see Fig. 5). More than a third of
the articles mentioned the probability of falling ill due
to IMD for the individual (individual risk) and/or rela-
tive risks (the risk of one group compared with another).
Most of the articles that did mention the individual risk
stated that the risk of being infected was small. Most arti-
cles that discussed relative risks emphasized that young

children, adolescents and/or the elderly were at increased
risk of an IMD infection. A majority of the articles in
S1-S2 discussed IMD severity with disease information
and/or mentioning possible fatality due to IMD. More
than a third of the articles reported on individual cases
of IMD. Most of these articles discussed adolescents that
had suffered or died from IMD; some briefly mentioned
the death of an adolescent; others provided detailed
narratives.

Regarding the menACWY vaccination, many articles
reported on the decision to invite more teenagers (all
aged 14-18years) in 2019 for the menACWY vaccina-
tion (mainly articles from July 2018), and many articles
reported about the start of the menACWY campaign for
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Fig. 4 Mean values of willingness to vaccinate (both with regard to one’s child as to oneself) and results from the multilevel analyses*, in parents
(of teenagers (T) and other children (0)) and individuals with no under-age children (NC) on the one hand, and in parents (T) and parents

(O) separately. * Tables with the descriptive analyses (means and standard deviations) and the results from the multilevel analyses are shown

in Supplementary file 4. Multilevel results shown in this figure are the significant (p < 0.05) changes in willingness to vaccinate between the
consecutive waves and the significant overall differences between groups. There were no significant (p < 0.05) differences in slopes between
groups. ** Only assessed among parents. *** During wave 3, only 13 parents (T) answered the question of vaccination intention for their child
because the majority of the respondents indicated that their child had already received the menACWY vaccination

14-year-olds (mainly articles from September 2018, see
also Fig. 1 for the main decisions in vaccination policy
and the timing of the vaccination rounds). In addition, in
the period S1-S2, more than a third of the articles men-
tioned the vaccine shortage, and in about a fifth of the
articles vaccine policy was questioned or criticized (ques-
tioning vaccine policy, see Fig. 5). Only 5 % of the articles
mentioned the vaccine’s safety or effectiveness. Of the
three institutions, the RIVM was mentioned most often
(68%, often in relation to the start of the menACWY vac-
cination campaign), followed by the government (44%,
often in relation to the decision to invite more teenagers
for the menACWY vaccination), and the pharmaceutical
companies (20%, often in relation the vaccine shortage
and questioning the vaccine policy).

Newspaper coverage S2-53 (21 September 2018-14 July
2019)

Of the 55 articles in the period S2-S3, most were pub-
lished from September—December 2018 [30] and in
February 2019 (14, see Fig. 1). Compared with the
period S1-S2, we observed lower percentages of articles
that were coded with one of the IMD probability sub-
themes (see Fig. 5). With regard to IMD severity, a higher

percentage of articles discussed individual cases with
IMD, but considerably fewer articles gave disease infor-
mation. A majority of the articles still mentioned the pos-
sible fatality due to IMD, although the percentage was
slightly smaller compared with S1-S2.

With regard to the menACWY vaccination, several
articles discussed the vaccination rounds in 2018 and
2019, the vaccination uptake among teenagers, and the
decision to keep the menACWY vaccination in the NIP
for 14-year-olds (see main policy decisions in Fig. 1). The
percentage of articles that discussed the vaccine’s safety
or effectiveness was higher compared with S1-S2. Quotes
addressing the vaccine safety or effectiveness were mostly
framed factually or positively (e.g. “specialists assume
that there is protection for up to five years” and “This
vaccine is very likely to work well. It has few side effects
and it is expected to also provide group protection™).
The percentages of articles coded with questioning vac-
cine policy and vaccine shortage were slightly lower in this

3 Voormolen, S. (2018, September 22). The dilemma whether or not to vac-
cinate (In Dutch: Het dilemma vanwel of niet prikken). NRC Handelsblad, p.1.

* Nieuwenhuis, M. (2018, December 19). “Inoculation against type W use-
ful for all Dutch people” (In Dutch: “Prik tegen type W nuttig voor élle Ned-
erlanders”. Algemeen Dagblad, p.5.
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period, and all three institutions were mentioned consid-
erably less often than in S1-S2.

Discussion
Our findings regarding public perceptions, responses,
and newspaper coverage together provide an integrated
portrait of the social developments during the IMD out-
break. In general, the public seemed well aware of the
threat posed by the rising meningococcal W infections,
was positive about the menACWY vaccination, trusted
the involved institutions, and was willing to vaccinate
against IMD. The newspapers provided elaborate infor-
mation on the rise in infections and severity of the dis-
ease symptoms. And when addressing the menACWY
vaccine, newspaper articles did not question its safety
or effectiveness. Instead the vaccine was described as a
needed, desirable, and scarce commodity. In the follow-
ing paragraphs, we discuss our survey findings in the
context of our analysis of the newspaper coverage.

Some interesting commonalities and divergencies were
observed between the (changes in) public perceptions

and responses on the one hand and the newspaper arti-
cles on the other. Firstly, between December 2017 some-
time after the announcement that the government would
offer the menACW'Y vaccination to toddlers and teenag-
ers- and September 2018~ at the start of the first catch-
up vaccination rounds— we observed a clear increase in
people’s perceived severity of IMD. In this period, the
number of articles about IMD increased rapidly, and a
majority of these newspaper articles informed people
about the severe diseases and symptoms caused by a
meningococcal W infection and the possible fatal con-
sequences of an infection. Between September 2018 and
July 2019, fewer newspaper articles provided information
about the disease symptoms, but more articles discussed
narratives on adolescents who had suffered from or died
due to IMD. Narratives of personal stories can be highly
emotion-laden, and emotion-laden information has been
shown to increase perceptions of severity [28]. In this
second period, we did not, however, observe a further
increase in perceived severity. This might also have been
caused by a ceiling effect in the survey measurement.
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Secondly, between December 2017 and July 2019,
we did not observe considerable increases in people’s
perception of the probability of infection even though
most newspaper articles reported on the rise in menin-
gococcal W infections and only a small proportion of
the articles mentioned that the absolute personal risk of
infection was small. Most articles also mentioned mortal-
ity and morbidity statistics. People might have correctly
interpreted the meaning of the relatively small number
of IMD cases in the Netherlands (e.g., 103 in 2018 [1])
for their own and their child’s probability of contract-
ing IMD. Notably, we did observe a clear decrease in the
perceived probability of infection of one’s child among
parents of teenagers. Most of these teenagers had been
vaccinated in the catch-up campaign in that period and
thus were indeed less likely to contract the disease.

Thirdly, we observed a steady increase in positive atti-
tudes towards the menACWY vaccination between
December 2017 and July 2019. During this period, many
newspaper articles discussed the shortage of menACWY
vaccinations and the increased demand for these vac-
cines. In addition, and in contrast to, for example, the
introduction of the HPV vaccination for teenage girls [37,
38], the newspaper articles rarely questioned the safety
or effectiveness of the menACWY vaccine. Those articles
that did discuss some critical notes regarding the vacci-
nation asked whether the vaccination should have been
offered earlier or to more age groups. All these content
elements suggest a representation of the menACWY vac-
cine as a needed, desirable, and scarce commodity.

Fourthly, public trust in the RIVM, the govern-
ment, and pharmaceutical companies increased slightly
between December 2017 and July 2019. This increase
in trust differs from the situation during the HIN1 epi-
demic when public trust in various institutions involved
in managing the epidemic decreased considerably over
time [9]. This decrease in trust during the HIN1 was
attributed to, among other things, the public perception
that authorities had ulterior (economic) motives for a
large-scale vaccination campaign. The public discussion,
or at least the newspaper coverage, about the menACWY
vaccine was very different in that sense, as the most sali-
ent critique was that the vaccination campaign would be
implemented too late and not on a large enough scale. In
addition, the newspaper articles did not criticize phar-
maceutical companies. These organizations were mostly
mentioned in the articles as the ones who had warned the
RIVM and the government about the rise in infections
and the need to start vaccinating.

Finally, between December 2017 and September 2018,
the willingness to receive the menACWY vaccination
increased in all studied groups, both with regard to their
child as themselves. While the willingness to vaccinate
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their child was stronger in parents of teenagers who had
been invited for the menACWY vaccination than in other
parents (both overall and in the increase over time before
the first vaccination rounds), both parent groups showed
considerable willingness to have their child vaccinated
in September 2018. The observed high willingness to be,
and to have one’s child, vaccinated corresponds with the
generally high menACWY vaccination uptake among
teenagers (87% in 2018, [2]) and might explain the run
on menACWY vaccines in September 2018 ( [2]; see also
Fig. 1). The increase in willingness to vaccinate may be
related to the increase in perceived severity and positive
attitude towards the menACWY vaccination, which are
shown determinants of vaccination intentions and behav-
ior [4], and may have been indirectly influenced by the
media coverage.

We did not find any notable differences in public per-
ceptions and responses between parents of under-age
children and individuals with no under-age children, and
we found only a few differences between parents of teen-
agers invited for the menACWY vaccination and parents
of other under-age children. As discussed earlier, parents
of teenagers were, compared with other parents, more

— and more increasingly- willing to have their child vac-
cinated against IMD and showed a stronger decrease in
the perceived probability of their child contracting IMD
after the vaccination rounds. In addition, parents of teen-
agers perceived the severity of themselves contracting
IMD as somewhat higher. One possible explanation for
this latter finding may be that parents of teenagers may
have felt more involved in the topic and, therefore, were
more motivated to adopt information about IMD. This
increased motivation consequently may have increased
the extent to which parents of teenagers have informed
themselves about the severity of IMD [39].

Our study has several limitations. Firstly, our methods
did not allow for causal inferences between newspaper
coverage and public perceptions and responses. With
our results, we can only show similarities and differ-
ences between these two dynamics during an outbreak
situation and hypothesize about associations between
the two based on previous research. Previous research
has shown associations between media reporting and
public perceptions of risk and of institutions that are
responsible for managing that risk [23-29]. We believe
that our study provides useful additional insights by pro-
viding an integrated portrait of these interrelated social
dynamics based on real-life data. A second limitation of
this study is that we have only studied the coverage by
newspapers regarding the IMD outbreak and have not
incorporated other important disseminators of informa-
tion, such as television and social media but also, impor-
tantly, communications from the involved institutions.



de Vries et al. BMC Public Health (2022) 22:633

Nevertheless, we presume that part of these influences
was also reflected in the analyzed newspaper articles.
Third, while our survey population was largely repre-
sentative of the Dutch general population in terms of
demographic characteristics, we did observe some differ-
ences between respondents who participated in all three
surveys, and respondents who did not participate in all
surveys. Most importantly, the drop-out was somewhat
higher among younger and lower educated respondents.
In addition, we used an online panel population for data
collection, and questions have been raised about whether
participants in these panels are sufficiently representa-
tive of the general population [40]. Possibly, online survey
panel participants differ from the general population in
characteristics that cannot be assessed with demographic
variables such as age and education. For example, online
survey panel populations might be more digital literate
and have better access to digital sources compared to the
general population. Nevertheless, online survey panels
are largely used in research of this kind, being one of the
few instruments that can enable rapid implementation of
survey studies at limited costs, which is essential when
studying the public’s response to an unexpected disease
outbreak.

The results of this study suggest that the media can
complement public health institutes’ efforts in dissemi-
nating their message and encourage protective behavior,
in contrast to some studies in which the media seemed
mainly a disturbing factor in public health attempts
to encourage vaccination behavior [41, 42]. Previous
research has also suggested that journalists see it as their
responsibility to accurately disseminate information from
the authorities during health crises and even to encour-
age the public to display protective behavior [43]. Our
results suggest that during the outbreak of IMD, possibly
partly due to the outbreak response and the information
provision about it, public perceptions of IMD severity,
more positive attitudes to the menACWY vaccination,
and higher willingness to be vaccinated with the men-
ACWY have increased. Moreover, there may even have
been spill-over effects on public perceptions of vaccina-
tions in general as a change was observed in the trend of
overall vaccination coverage in the Netherlands. During
the period of the menACWY catch-up vaccination cam-
paign: from 2018 to 2019, the overall NIP vaccination
coverage, which had been gradually decreasing since
2014, stabilized [2].

Conclusion

The real-time insights from this study into the inter-
related dynamics of public perceptions, responses, and
newspaper coverage provide an integrated portrait
of the social developments during the IMD outbreak.
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Overall, the response to this outbreak and the informa-
tion provision about this outbreak appeared successful
in multiple aspects. The public perceived IMD as severe,
appeared aware that the probability of contracting the
disease was low despite the rise in infections, had a
positive attitude towards the menACWY vaccination,
had stable trust in the authorities, and was willing to
adopt the menACWY vaccination. Newspaper cover-
age about this vaccination was largely in line with these
public perceptions and responses as it put considerable
emphasis on the severity of IMD and provided a repre-
sentation of the menACWY vaccination as a scarce and
desirable commodity to protect against IMD. The focus
on IMD severity and the absence of doubt in the pub-
lic discussion about vaccine safety possibly played an
important role in the societal response to this outbreak
and the recommended vaccine.
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