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Abstract

Objective: This content analysis study explored how online news media communicates and
frames vaccination rates and herd immunity (the effect where enough people are immune, the
virus is contained).
Methods: We analyzed 160 vaccination-related news stories by nine highest-trafficked news
websites in Serbia, published July—December 2017, around the start of the measles outbreak. We
coded both the news story as a whole and every vaccination-rate mention (N = 339).
Results: News stories framed current vaccination rates and changes in them in a predominantly
negative way (175/241 and 67/98 mentions, respectively) (e.g., “only 50% vaccinated”, “fewer
parents vaccinating their children”), especially when referring to the measles vaccine (202/262
mentions). A total of 23/86 of news stories mentioning vaccination rates did not provide any
numerical values. Reference groups for vaccination rates were rarely specified. Out of the 32
news stories mentioning herd immunity, 11 explained the effect.
Conclusions: Even routine communication of vaccination rates can be biased through negative
frames and imprecise descriptions. Lamenting low immunization rates could activate a negative
descriptive social norm (“many people are not getting vaccinated’), which may be especially ill-
advised in the absence of an explanation of the social benefit of achieving herd immunity
through vaccination.

Keywords: descriptive norms; framing; health communication; immunization; mass

media; vaccine
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Negativity in Online News Coverage of Vaccination Rates in Serbia:

A Content Analysis

Introduction

There is ample evidence that mass communication brings about societal and individual
changes regarding vaccination. Communities with anti-vaccine campaigns in the local media had
lower vaccine uptake (Gangarosa et al., 1998; Mason & Donnelly, 2000). Changes in the extent
of media coverage coincided with changes in vaccination behavior (Ma et al., 2006) and the
public's level of vaccine knowledge (Kelly et al., 2009). Furthermore, mass media are often the
main source of health- and vaccine-related information. VVaccine hesitant parents often reported
relying on the media as their main source of information or being affected by the media reports
(Dannetun et al., 2005; Evans et al., 2001; Guillaume & Bath, 2004). In a 2017 nationally
representative survey of Serbian parents, 44% reported relying on websites, forums, or blogs for
vaccine information (UNICEF Serbia, 2018).

The present study focused on understanding the types of messages conveyed through
online news media — specifically those related to vaccination rates and herd immunity.
Vaccination rate refers to the share of those vaccinated in a population; if a large enough share of
the population is immune, the virus is contained. This effect is called herd immunity (Fine et al.,
2011). We hypothesized that even the seemingly straightforward reporting of vaccination rates is
often biased by the introduction of negativity and frames in communication. We further assumed
that one such negative framing strategy — signaling low vaccination rates (e.g., “drop in vaccine

rates as measles outbreak looms”, “many rates are below the 95% target”) — would be commonly
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employed by the news media. We tested these assumptions by conducting a content analysis of

online news media in Serbia, around the start of the measles outbreak in 2017.

Framing in News Stories About Vaccination

Informative messages disseminated through news media are expected to contain minimal
personal opinion and value judgment. However, the mere fact that it needs to be decided how
content is presented implies that the media engages in framing practices and in doing so
introduces some bias. Framing refers to the words, images, phrases, and presentation styles used
when relaying information to the audience (Druckman, 2001). Through framing, the media can
affect how members of the public and policymakers think about certain issues and it can realize
behavioral changes (e.g., Chong & Druckman, 2007; Yanovitzky, 2002).

Most of the work on the framing effects in the news media has dealt with emphasis
frames. They provide “an interpretation of an issue or policy by emphasizing which aspect of the
issue is relevant for evaluating it, without . . . providing any new substantive information about
the issue” (Leeper & Slothuus, 2020, p. 154). For example, human papillomavirus (HPV)
vaccination may be presented as either cancer prevention or sexually-transmitted infection
prevention (Leader et al., 2009).

The present study focused on another type of frames called equivalency frames. While
emphasis frames imply that different aspects of an issue or policy may be chosen to build a
context around it, equivalency frames imply that even identical pieces of information may be
communicated using different, but logically equivalent, descriptions (Tversky & Kahneman,
1987). The effect of equivalency frames on people’s preferences has been demonstrated in

different health contexts (Akl et al., 2011; Levin et al., 1998).
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One basic form of equivalency framing is attribute framing, where the frame is applied to
a single characteristic of an object or event and is expected to influence the evaluation of that
object or event (Levin et al., 1998). For example, framing the HPV vaccine as 70% effective
yielded higher ratings of vaccine effectiveness and more support for policies mandating the
vaccine, compared to framing it as 30% ineffective (Bigman et al., 2010). Even merely
describing the same critical information in either a positive or negative light constitutes an
attribute frame (Schneider et al., 2005). Thus, the same vaccination uptake may be positively (as

high as 50% vaccinated) or negatively valenced (only 50% vaccinated).

Negativity in News Stories About Vaccination

Negativity has always been a part of news reports, including those about vaccination. A
review of content analyses of traditional media found that, of the 13 studies coming from a
variety of countries, 62% identified more negative than positive messages about vaccination
(Catalan-Matamoros et al., 2019). The negative news messages often framed vaccination around
the issues of efficacy, side-effects, and tragic personal stories (Catalan-Matamoros et al., 2019).

The principle that negative events are “more salient, potent, dominant in combinations,
and generally efficacious than positive events” (Rozin & Royzman, 2001, p. 297; see also
Baumeister et al., 2001) may affect the selection and production of news stories. People tend to
learn more from negative than from positive political information (Bradley et al., 2007) and to be
more aroused by and attentive to negative video news content (Soroka et al., 2019). A recent
preliminary analysis revealed that negative words in news headlines increase consumption rates
(Feuerriegel et al., 2022). There is evidence, however, that, when presented to pro-vaccination

individuals, negatively framed statements relating to vaccine side-effects and the scientific
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consensus were not better memorized, were deemed less plausible, and were less appealing to

transmit, compared to positively framed statements (Altay & Mercier, 2020).

Public Communication of VVaccination Rates

Even though the majority of people worldwide support vaccination (e.g., World Health
Organization, 2018; YouGov, 2021), it appears that the news media often focuses on vaccine
refusers. Lamenting low vaccination rates may be even considered part of the pro-vaccine
rhetoric, as suggested by an analysis of Australian newsprint media (1993-1998) (Leask &
Chapman, 2002). Such a strategy could be seen as problematic as it can distort the perception of

group norms surrounding vaccination.

Vaccination Rates as a Source of Normative Influence

The Focus Theory of Normative Conduct (Cialdini et al., 1990) distinguishes between
two types of social norms: descriptive (what most others are doing) and injunctive (what most
others approve or disapprove of). It is further assumed that norms influence behavior directly
only when they are made salient or focused upon. As a type of summary information about the
behavior of a reference group, vaccination rates are probably the most straightforward way of
altering the perceptions of descriptive norms surrounding vaccination (Tankard & Paluck, 2016).
As such, they are theorized to motivate behavior by providing evidence of what is likely to be an
effective and adaptive course of action (Cialdini et al., 1990).

Describing positive behaviors as typical has the potential to introduce social change in a
variety of domains (e.g., Behavioural Insights Team, 2012; Gerber & Rogers, 2009; Goldstein et
al., 2008). Some studies have shown the same effect in the domain of vaccination. Correlational

studies have linked perceptions of peer’s behavior to stated vaccination intentions (e.g., Allen et
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al., 2009; Graupensperger et al., 2021). In experimental studies, the effects were more mixed:
while in some participants reported greater vaccination intentions when knowing that the
majority of their peers got vaccinated, compared to when most peers did not (Belle & Cantarelli,
2021; Hershey et al., 1994; Palm et al., 2021; Romley et al., 2016; see also Ryoo & Kim, 2021),
in other experiments this was not replicated (Clayton et al., 2021; Sinclair & Agerstrom, 2021;
Xiao & Borah, 2020). A recent study during the pandemic showed that presenting accurate
information about descriptive norms increased people’s intentions to accept COVID-19 vaccines
(Moehring et al., 2021).

By the same token, depicting an undesirable behavior (vaccine refusal) as regrettably
frequent can activate a powerful descriptive norm message — many people are not getting
vaccinated (Cialdini, 2003; Cialdini et al., 2006). Therefore, media warnings of low vaccination
rates can unintendedly promote non-vaccination as normal and approved by others and might
lead people to underestimate the actual vaccination coverage.

Instead of focusing on the current vaccination rate, descriptive norms can draw attention
to the change in the vaccination rate over time (e.g., “vaccination rate has increased to 65%” or
“fewer parents vaccinating their children”). Such information can change the perception of the
so-called trending or dynamic norms (Mortensen et al., 2019; Sparkman & Walton, 2017). In
previous studies on sustainable consumption and health, dynamic normative messages
encouraged positive behavior, even when a change was happening among a minority of people
(e.g., Mortensen et al., 2019; Sparkman & Walton, 2017, 2019). A large US study on flu vaccine
uptake found a small positive effect of a dynamic norm message (“More Americans are getting

the flu shot than ever”) (Milkman et al., 2022).
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Communicating Vaccination Norms With Respect to the Herd-Immunity Effect

Communicating high vaccination rates can be a double-edged sword due to the possibility
of people deciding to free-ride on herd immunity. Herd immunity is the effect where a high
enough number of people are immune, the spread of the disease is slowed down or the disease is
wiped out altogether. Herd immunity protects everyone, especially the vulnerable (Fine et al.,
2011). Through herd immunity, a higher vaccination rate decreases the risk of infection. This
provides an incentive for individuals to be free-riders who benefit from the vaccination of others
while avoiding the costs of vaccination such as money, time, adverse events, inconvenience (e.g.,
Bohm et al., 2016; Ibuka et al., 2014).

Communicating herd immunity has the potential to increase vaccination intentions (e.g.,
Betsch et al., 2017; Lazi¢ et al., 2021; Logan et al., 2018), also in the context of the COVID-19
pandemic (Pfattheicher et al., 2022; Schwarzinger et al., 2021; cf. Freeman et al., 2021). A
content analysis of Australian newsprint media (1993-1998) found that the notion of vaccination
benefiting the society as well as the individual was rarely promoted (Leask & Chapman, 2002).
At least before the COVID-19 pandemic, it seems that herd immunity was underutilized in

vaccine advocacy.

Overview of the Present Study

Vaccination rates can be a powerful source of normative influence. In addition, the
choice of what information to emphasize and whether the information is framed positively or
negatively can contribute to the public and policy discussion of vaccination. In contrast to most

previous studies on vaccination communication, we did not define negativity as the presence of
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anti-vaccine themes. Instead, we focused on the negativity that can arise from attribute frames of
vaccination rates.

This content analysis study focused on two broad research questions: whether and how
online news media communicates and frames vaccination rates and whether and how it reports
on herd immunity. We examined:

e how often vaccination rates were mentioned and how much prominence was given to
them;

e who or what was cited as the source of vaccination rate information;

e what vaccines the rates referred to and whether revaccinations were mentioned;

e what reference groups (populations and territories) vaccination rates referred to;

e whether vaccination rates were presented numerically versus only verbally;

e whether vaccination rates were communicated as static versus dynamic norms;

e whether vaccination rates were framed as the proportion of those vaccinated versus those
not vaccinated, as the first attribute frame;

e whether numerically presented vaccination rates were framed in a positive, negative or
neutral way, as the second attribute frame;

e how often the term herd immunity was mentioned and explained; and

e how often the herd-immunity threshold (i.e., the critical proportion of the population that
must be immunized to stop the disease from spreading) was communicated.

We analyzed Serbian online news stories published from July to December 2017. This
sampling period covered the beginning of the measles outbreak in Serbia. Epidemiological
monitoring of measles was strengthened on October 9, 2017 (Institute of Public Health of Serbia,

n.d.), making it the official start of the epidemic. Online sources were chosen over traditional
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media because of their rising importance in health and vaccine information seeking behavior
(e.g., UNICEF Serbia, 2018). Countries other than the United States are usually
underrepresented in health communication research (Catalan-Matamoros et al., 2019; Kim et al.,
2010). This study, thus, further contributes to the field by focusing on a country that is neither an

English-speaking country nor a high-income economy.

Immunization in Serbia

The childhood immunization program in Serbia is delivered free of charge for mandatory
vaccines, as enforced by law (Official Gazette of RS No. 15/2016, 88/2017). Similarly to a
number of post-communist countries (Costa-Font et al., 2021), after introduction of mandatory
immunizations in the second half of the twentieth century and a period of low incidence of
immuno-preventive diseases, in the last decade Serbia has seen a drop in pediatric vaccine
coverage. Despite it being mandatory, a trend of untimely and delayed measles-mumps-rubella
(MMR) vaccinations has been observed (Institute of Public Health of Serbia, 2016, 2018). There
was an increase from 11 measles cases in 2016 to 721 and 5,076 in 2017 and 2018, respectively
(WHO Immunization Data portal, 2021). MCV1 coverage was 81% in 2016 and 85% in 2017,
while MCV?2 coverage was around 91% in those years (Institute of Public Health of Serbia,
2016, 2018). Regional coverages of the target population were as low as 65% (Belgrade) in 2016
and 60% (Nisava) in 2017. Following the measles outbreak, this trend has been reversed. In

2018, MCV1 coverage was 93.4% (Institute of Public Health of Serbia, 2019).
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Method

Identification of Online News Stories

We first set out to identify the highest-trafficked news websites in Serbia. We did not
consider investigative journalism websites, news aggregators or magazines. Combining traffic

rank data provided by Gemius Audience (rating.gemius.com) — for August 2017 through June

2018 —and Alexa (www.alexa.com) — viewed December 20, 2018 — we chose nine highest

trafficked news websites. All websites are in Serbian and focus on national rather than regional
or local news; further details can be found in Table 1.

Web search was conducted via Google.rs (the Serbian version of the search engine)
between December 2018 and February 2019. We used the terms “vaccine” and “vaccination” in
Serbian (vakcina OR vakcinacija), including “site:” in the query, which restricted the search to
one website. The date range was additionally customized. The search was conducted using
default modes “Sort by relevance” and “All results”. Ten results per page were shown. We
identified relevant news stories among the first two pages of results for each of the nine websites.
We carried out the search for the period between July 1 and December 31, 2017. The decision to
limit the search to the first two pages was made in advance to ensure that a maximum of 360
news stories could be sampled in total.

The news story referred to content grouped around one headline. Apart from news
reports, we also included opinion pieces, blog posts, editorials, and interviews. We discarded all
news stories with predominantly video or audio content as well as any duplicate news stories. A

news story became part of the sample if it mentioned human vaccines or vaccination.


http://rating.gemius.com/
http://www.alexa.com/
https://www.google.rs/
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11

Summary of News Websites With the Number of News Stories and Vaccination-Rate Mentions

Website name;

Coverage; Type; Readership; Owner

Number of

Number of

Link news stories (%) vaccination-rate

mentions (%)

Blic; National coverage; Traditional media’s (print) website; 32 (20.00%) 112 (33.04%)

www.blic.rs General readership; Privately owned

Kurir.rs; National coverage; Traditional media’s (print) website; 21 (13.13%) 19 (5.60%)

www.Kkurir.rs General readership; Privately owned

B92 Net; National coverage; Traditional media’s (television) 11 (6.88%) 33 (9.73%)

www.b92.net website; General readership; Privately owned

Espreso; National coverage; News and politics/current affairs 12 (7.50%) 17 (5.01%)

WWW.espreso.rs website; General readership; Privately owned

Novosti.rs; National coverage; News and politics/current affairs 25 (15.63%) 60 (17.70%)

WWW.NOVOSti.rs website; General readership; Privately owned

Srbija Danas; National coverage; News and politics/current affairs 8 (5.00%) 22 (6.49%)

www.srbijadanas.com  website; General readership; Privately owned

Alo.rs; National coverage; Traditional media’s (print) website; 12 (7.50%) 7 (2.06%)

www.alo.rs General readership; Privately owned

N1 info; National coverage; Traditional media’s (television) 18 (11.25%) 34 (10.03%)

rs.nlinfo.com website; General readership; Privately owned

Telegraf.rs; National coverage; News and politics/current affairs 21 (13.13%) 35 (10.32%)

www.telegraf.rs website; General readership; Privately owned

Total 160 (100%) 339 (100%)

Note. Coverage, type, and ownership information for all websites except for N1 info was taken from the https://onlajnmediji.rs/

database (Last accessed June 7, 2022).



http://www.blic.rs/
http://www.kurir.rs/
http://www.b92.net/
http://www.espreso.rs/
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Following these format and topic requirements, we extracted 180 news stories. Twenty
news stories were then removed. The search and identification was done manually by the first
author. The final sample consisted of 160 news stories (Table 1). The list of discarded stories,

with reasons, and PDFs of included news stories are available at https://osf.io/zwcey.

Content Analysis

The authors developed the initial codes and categories, which the first author expanded
and revised by reading the first 68 extracted news stories. The first author then used the final
coding scheme to perform content analysis of all included news stories. The present manuscript
reports a part of that content analysis. The final coding scheme in English is available at

https://osf.io/fsjcn.

We coded the headline, the lead, and the main text, including subheadlines and image
titles. We did not code links, trails and previews of other news stories, embedded content,
comments, and tags. There were two content analysis units — the news story as a whole and every

mention of a vaccination rate within the news story.

News Story-Level Content Analysis

We coded whether the text of the news story mentioned vaccination rates at least once.
Vaccination rate was defined as the number or percentage of people who are either vaccinated or
not vaccinated. Rates could also be expressed verbally (e.g., “the majority of people have been
vaccinated”). Mentions of the general interest in vaccination, vaccine hesitancy and resistance
were not coded as vaccination rate.

We coded how many times the text of the news story mentioned vaccination rates. As

long as the vaccination-rate information appeared in separate dependent or independent clauses,


https://osf.io/zwcey
https://osf.io/fsjcn

NEGATIVITY IN NEWS MEDIA REPORTS OF VACCINE RATES 13

it was counted as a separate mention. Vaccination-rate information presented via infographics
did not count towards this. However, we did code whether the news story used infographics (e.g.,
charts, number graphics, population diagrams, maps, data tables) to present any vaccination
rates. This variable was used as a proxy for the amount of prominence given to vaccination rates.
Next, we coded whether the news story mentioned the term “herd immunity” or
“collective immunity” (imunitet krda, kolektivni imunitet). To be considered complete, the
definition had to (a) refer to the need to reach the herd-immunity threshold; and (b) mention at
least one of the following two main consequences of reaching the herd-immunity threshold: that
the pathogen can no longer be transmitted and/or that everyone in the population is protected
(Fine et al., 2011). Examples of complete definitions include “if enough people are vaccinated,
the disease cannot spread and no new people can be infected” or “when vaccination coverage
reaches a certain threshold, the epidemic is stopped”. A definition could not include imprecise
statements, such as “corrupting herd immunity risks a higher chance of an outbreak™ or “the
vaccinated build and sustain herd immunity”, without further explanation. Finally, we coded
whether the news story mentioned the exact numerical value of the herd-immunity threshold

(e.g., 95% for measles).

Vaccination Rate-Level Content Analysis

There was a total of 339 vaccination-rate mentions in the selected news stories (Table 1).
Each vaccination-rate mention was coded separately for a number of features. We coded:
e whether the vaccination rate appeared in the first headline on the page (to assess its
prominence);

e whether the vaccination-rate information was sourced and who the source was;
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e the vaccine the rate referred to and whether it was explicitly mentioned that the rate
referred to any dose following the first one (e.g., second dose, revaccination, booster);

e the population and territory the vaccination rate referred to;

e in which (non-)numerical format the vaccination rate was presented and whether the
exact numerical value of the vaccination rate was provided,

e whether the vaccination rate was provided as a static or dynamic descriptive norm;

e whether the vaccination rate was framed as the proportion of those vaccinated or those
not vaccinated; and

e whether the vaccination rate was framed in a positive (e.g., as high as, increasing, above a
satisfactory level, good), negative (e.g., only, decreasing, below a satisfactory level, poor)
or neutral way. The valence could have also been deduced from the immediate context
surrounding the vaccination-rate mention (e.g., the vaccination rate was presented as an

approval or encouragement or as a warning or intimidation).

Inter-Coder Reliability Test

An independent coder was trained on the coding scheme and coded a subsample
consisting of randomly chosen 20% of the included news stories (n = 32), containing 64 (18.9%)
out of a total of 339 vaccination-rate mentions. We computed Krippendorff’s alpha (o) — as well
as percent agreement because some variables were skewed or without variation in the data —
using the {irrCAC} package (Gwet, 2019) in R 4.1.2 (R Core Team, 2020) (Table 2). Average
inter-coder reliability for the variables reported in this paper was o = .89. Out of 16 variables,

eight obtained reliability .91-1.00, four .81-.87, and four obtained reliability .70-.79.
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Table 2

Inter-Coder Reliability Coefficients for All of the Reported Variables
Variable Percent Krippendorff’s

Agreement Alpha

1. News Story-Level Variables
Rate mentioned (yes, no) 91% 81
Number of mentioned rates 82% 75
Infographics used (yes, no) 100% 1.00
Herd immunity mentioned (yes, no) 100% 1.00
Herd immunity explained (yes, no) 97% .79
Critical herd immunity mentioned (yes, no) 100% 1.00
2. Vaccination Rate-Level Variables
Appears in the headline (yes, no) 100% NA
Source specified (yes, no) 85% .70
Source type 2 100% 1.00
Vaccine 94% .87
Revaccination/second dose (yes, no) 100% 1.00
Reference group - population 93% 74
Reference group - territory 2 89% .85
Format (absolute/relative number, frequency, descriptive) 96% 94
Trend (static, dynamic) 96% 91
Frame (proportion of vaccinated/unvaccinated) 100% 1.00
Frame (positive, negative, neutral) 94% .86

Note. NA indicates that Krippendorff’s alpha could not be calculated because the variable had no

variability in responses.

4 Estimates were calculated after the initial categories were collapsed into fewer, broader

categories, later used in the analysis.
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Results

We carried out a descriptive analysis of the collected data. Datasets are openly available

at https://osf.io/zxhtr.

Prevalence and Prominence of VVaccination Rates

Over half of the selected news stories (53.75%, 86/160) mentioned vaccination rates at
least once. There were, on average, 2.1 vaccination-rate mentions per news story, with this
number ranging from 1 to 26. A total of 1.77% (6/339) of vaccination-rate mentions appeared in
the headline; that is, 3.75% (6/160) of news stories had headlines featuring this information. A

total of 5.00% (8/160) of news stories used infographics to communicate vaccination rates.

Source of Vaccination Rates

The main sources of vaccination-rate information were domestic medical and public
health institutions and experts (Table 3). Institutes for public health, community health centers
(dom zdravlja), and named epidemiologists were a common source type (30.68%, 104/339,
12.98%, 44/339, and 9.14%, 31/339, respectively). News stories sometimes (8.85%, 30/339)
cited generic experts and expert institutions (e.g., scientists, pediatricians). Other sources are
listed in Table 3. About a quarter of vaccination rates (28.91%, 98/339) were reported without

specifying the source.


https://osf.io/zxhtr
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Table 3

Frequency of Vaccination-Rate Mentions (N = 339) Coming From Different Sources

Ngmb_er of %
vaccination-rate
mentions
Institute of Public Health of Serbia Dr. Milan Jovanovi¢ Batut 49 14.45%
Community health centers 44 12.98%
Epidemiologists, mentioned by name 31 9.14%
Local institutes for public health (other) 31 9.14%
Generic experts and expert institutions 30 8.85%
City Institute for Public Health Belgrade 24 7.08%
Healthcare professionals, mentioned by name (other) 8 2.36%
Associations of healthcare workers 7 2.06%
Associations of citizens and parents 6 1.77%
Nursery, preschool, elementary, high school 3 0.88%
Medical faculties 2 0.59%
Clinic for Infectious and Tropical Diseases 1 0.29%
Electronic Immunization Registry 1 0.29%
Ministry of Health 1 0.29%
UNICEF 1 0.29%
World Health Organization 1 0.29%
“Unnamed” source 1 0.29%
No source cited 98 28.91%

Note. Individuals/organizations mentioned as sources of vaccination-rate information by the

news stories and the number/proportion of vaccination-rate mentions associated with them.
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Types of Vaccines and Revaccinations

The majority of the vaccination rates (77.29%, 262/339) referred to the MMR vaccine,
whereas 13.27% (45/339) referred to vaccinations in general. The other vaccines that the rates
referred to were against: diphtheria, tetanus, whooping cough, polio, and Haemophilus
influenzae type b (3.24%, 11/339), hepatitis b (2.36%, 8/339), flu (1.18%, 4/339), polio (1.18%,
4/339), tuberculosis (BCG vaccine, 0.59%, 2/339), pneumococcal infections (0.29%, 1/339); in 2
(0.59%) cases vaccine type could not be determined. A total of 5.90% (20/339) of vaccination-

rate mentions explicitly referred to a dose that is not the first dose of the vaccine.

Reference Groups

The majority of the vaccination rates (78.47%, 266/339) referred to children aged 0-14
years. This should not be surprising given that most of the immunization rates referred to the
MMR and other pediatric vaccines in Serbia. Different subpopulations of children are specified
in Table 4. Vaccination rates among the vulnerable were almost never mentioned (in 1.18% or
4/339 of cases). A total of 2.65% (9/339) of vaccination-rate mentions referred to the general
population (e.g., people, persons, citizens).

Most of the vaccination rates were reported for the country of Serbia as a whole (35.10%,
119/339) as well as at the city- or town-level (31.56%, 107/339). Some cities in Serbia are
divided into municipalities (opstine) — vaccination rates were reported at this level in 11.80%

(40/339) of cases. Table 4 lists all of the territories that the vaccination rates referred to.
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Table 4

Frequency of Vaccination-Rate Mentions (N = 339) Across Different Populations and Territories

Ngmb_er of %
vaccination-rate
mentions
1. Population
Children
Children 0-14 y.o. (age / school status not specified) 215 63.42%
Children 1-7 y.o. (school status not specified) 22 6.49%
Elementary school (or to be enrolled) (7-14 y.0.) 13 3.83%
Children 0—6 months (newborns, babies) 8 2.36%
Nursery / preschool (or to be enrolled) 8 2.36%
Vulnerable
People aged 60 and over 2 0.59%
Pregnant women 1 0.29%
Vulnerable (in general or combination of subpopulations) 1 0.29%
Other
General population 9 2.65%
Undetermined / not mentioned 60 17.70%
2. Territory
Serbia
Country as a whole 119 35.10%
City / town 107 31.56%
City municipality (opstina) 40 11.80%
Central Serbia, Serbian enclaves in Kosovo, Vojvodina 21 6.19%
Country district (okrug) 3 0.88%

Nursery, preschool, elementary, high school 3 0.88%
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Table 4 Continued

Ngmb_er of %
vaccination-rate
mentions
Other
Balkans (country, country region, city / town) 18 5.31%
Europe (continent, country in Europe / European Union) 18 5.31%
Whole world 5 1.47%
Other countries 4 1.18%
Undetermined / not mentioned 1 0.29%

Note. Reference groups in terms of the population and territory and the number/proportion of
vaccination-rate mentions referring to different groups. The population and the territory groups

were coded separately.
Numerical Versus Verbal Presentation

A total of 57.82% (196/339) of vaccination rates were communicated numerically. Most
of the vaccination rates (50.44%, 171/339) were presented in relative terms, such as percentages
and fractions (e.g., “80%”, “every second”, “third of”’). Other numerical formats included
absolute counts (e.g., “9,000”) (6.78%, 23/339) and frequency statements (e.g., “5,496 out of
20,7687) (0.59%, 2/339). The rest of the vaccination rates (143/339, 42.18%) were
communicated verbally, without the numerical value. Descriptive terms used were, for example,
“most of the population”, “a drop in”, “low”, “weak”, “below an acceptable level”.

Since the same vaccination rate could have been mentioned both in a numerical and
verbal format within the same news story, we additionally counted the number of news stories

that provided no numerical values, either via text or infographics. A total of 26.74% (23/86) of

news stories reporting vaccination rates used only descriptive terms to do so.
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Static Versus Dynamic Norms

The majority of vaccination rates (71.09%, 241/339) were communicated as static norms.
The remaining vaccination rates (28.91%, 98/339) were communicated as dynamic norms. News

99 C6s

stories reported that “more parents are vaccinating their children”, “immunization levels have

bR TY

risen by 10%”, “the rates are declining”, “this year’s coverage will be smaller if the trend stays”.

Framing as the Proportion of Vaccinated Versus Unvaccinated

Almost all vaccination rates were presented as the proportion of vaccinated individuals
(90.27%, 306/339), as opposed to the proportion of non-vaccinated individuals (9.73%,
33/339). A news story could report that “60% of children are vaccinated” versus that “40% of

children are not vaccinated”.

Positive, Negative or Neutral Frame

While we observed both positive (18.29%, 62/339) and neutral (10.32%, 35/339)
vaccination-rate mentions, the majority of mentions were coded as being negative (71.39%,
242/339). News stories, for example, reported that “fewer parents are vaccinating their children”,
“the coverage is very low, almost 40% of children haven’t received the vaccine”, “only 50%
vaccinated”, “every second child not vaccinated, epidemic just a matter of time”.

The proportion of negative frames remained similar regardless of the way in which the
rates were communicated and of the vaccine they referred to (Figure 1), suggesting that the
finding is robust. Negatively valenced attribute frames were identified by calculating the
proportion of negative mentions only among the vaccination rates that were communicated
numerically; the prevalence of such negative frames remained high (66.33%, 130/196).

Vaccination rates that were communicated only verbally were also often presented in a negative
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way (78.32%, 112/143). Furthermore, both static and dynamic vaccination rates were presented
mostly in a negative way (72.61%, 175/241 and 68.37%, 67/98, respectively). Finally, 77.10%
(202/262) of MMR vaccination rates and 51.95% (40/77) of the rates for all other vaccines were

negatively framed.
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Figure 1

The Proportion of Positive, Neutral, and Negative Frames of Vaccination Rates

a
Vaccination rate framing positive . neutral . negative
Format
Verbal _
0% 25% 50% 75% 100%
Percentage of news stories
b
S‘atic _
Norm
dynamic _
0% 25% 50% 75% 100%
Percentage of news stories
c
MMR
Vaccine

other

0% 25% 50% 75% 100%
Percentage of news stories

Note. This figure shows how many vaccination rates (in percentages) were framed positively, neutrally or negatively depending
on (a) their format (numerical, verbal); (b) norms they communicated (static, dynamic); and (c) the vaccine they referred to

(MMR, other). Figure created using {ggplot2} (Wickham, 2016) in R 4.1.2 (R Core Team, 2020).
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Herd-Immunity Communication

Terms referring to herd immunity were mentioned in 20.00% (32/160) of news stories. A
total of 9.38% (15/160) of news stories gave a complete and precise definition of the herd-
immunity effect, some naming it and some not. Out of the stories mentioning the term, 34.38%
(11/32) defined the effect of herd immunity. Almost a quarter (23.13%, 37/160) of news stories

provided the exact numerical value of the herd-immunity threshold.

Discussion

This content analysis explored online news coverage of vaccination rates and herd
immunity in Serbia, around the start of the 2017 measles epidemic. Perhaps under the impression
that such messages can be fear-inducing and thus mobilizing, the online news media often
signaled low vaccination rates. This finding is in line with a content analysis of Australian
newsprint media from twenty years ago (Leask & Chapman, 2002). The majority of vaccination
rates, including seemingly objective vaccination rate numbers and changes in vaccination rates
over time, were presented in a negative light by applying simple attribute frames (e.g., “only
50% vaccinated”, “fewer parents vaccinating their children). Rather than being mobilizing,
framing vaccination rates negatively could discourage vaccination by activating a powerful
negative descriptive norm — “many people are not getting vaccinated” (e.g., Belle & Cantarelli,
2021; Milkman et al., 2022; Palm et al., 2021; Romley et al., 2016). Whenever possible, news
stories should, therefore, consider framing vaccination rates positively (e.g., “already 60%
vaccinated”) rather than negatively (e.g., “only 60% vaccinated”), or not framing them at all.
Framing would make the positive norms more salient and thus more likely to shape health

behavior (Cialdini et al., 1990).



NEGATIVITY IN NEWS MEDIA REPORTS OF VACCINE RATES 25

While the majority of vaccination rates came from medical and public health expert
sources, no source was provided for over a quarter of vaccination rates. Most of the vaccination
rates were reported on the country- or city/town-level. Vaccination rates were less frequently
reported for city municipalities, even though these statistics were freely available on the website
of the Institute of Public Health of Serbia, which was the most frequent source of information in
the news stories. While MMR vaccination coverage was above 70-80% in most of the Serbian
city municipalities during the measles outbreak, some city municipalities had coverage below
70% (Institute of Public Health of Serbia, 2018). Reporting this could have been beneficial in
order to highlight the limits of the free-riding strategy (Meszaros et al., 1996). Furthermore,
when individuals feel identified with the reference group, normative information is generally
more likely to be effective (for a review, see Tankard & Paluck, 2016). The news media should,
therefore, consider reporting more specific reference groups for the vaccination rates, not only in
terms of geographical residence but also in terms of age, school status or vulnerability level.

We found that herd-immunity communication remains underutilized in the media (Leask
& Chapman, 2002) — around 9% of online news stories explained the benefits of herd immunity
through vaccination, while around a quarter provided the value of the vaccination rate that stops
the disease from spreading. Communicating social benefits of herd immunity has been shown to
improve vaccination intentions (e.g., Betsch et al., 2017). There have been, however, fewer
studies that tested how communicating the herd-immunity threshold would fare at different
descriptive norm levels (Lazi¢ et al., 2021). For example, if people learn that the vaccination rate
is close to the threshold, this could lead them to expect that their vaccination choice could make

a difference; in contrast, if they learn that the vaccination rate is far below the threshold, they
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may conclude that their individual contribution to herd immunity will not be sufficient (see

Moussaoui & Desrichard, 2017).

Strengths, Limitations, and Recommendations for Future Studies

This study represents one of few analyses of news media framing of vaccination rates. In
contrast to most previous studies, we attempted to conceptualize negativity mostly irrespective of
issue-specific, anti-vaccine rhetoric. This allowed us to provide guidelines for a routine,
everyday aspect of public vaccine communication, while identifying some commonly-used
communication strategies that have the potential to backfire. We developed a detailed coding
scheme, which can be used in future studies of public health communication and applied to other
influential events, such as the COVID-19 pandemic.

That said, it should be noted that the generalizability of this study’s findings could be
limited by some characteristics of the analyzed news stories. First, all news stories appeared
online and only news story text was analyzed. Shortcomings we identified may not be reflective
of shortcomings in vaccination-rate communication in other formats (e.g., traditional print media
or online video news stories). Secondly, the findings might be context specific as they
were sampled from a 6-month period around the time of the 2017 measles outbreak in Serbia.

Understanding the full influence of news media will require studying not only descriptive
but also injunctive normative messages (about vaccination attitudes, opinions, recommendations,
etc.). Future studies could explore specific dimensions of negativity in vaccination-rate
communication, such as pessimism or negative tone towards certain actors (e.g., putting blame

on parents). To be able to study the construction of the vaccination discourse in local media and
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connect it with the broader socio-cultural context, future studies could apply more qualitative

techniques (such as discourse analysis).

Conclusion

Through a content analysis of online news stories relating to vaccination, we identified
ways in which vaccination rates were presented and framed around the start of the 2017 measles
outbreak in Serbia. Even routine communication of vaccination rates was biased through
negative frames (e.g., “only 50% vaccinated”) and imprecise descriptions (e.g., “the coverage is
low”). Furthermore, the news stories rarely explained the benefits of achieving herd immunity
through vaccination. We explain how some of the common strategies, such as lamenting low
vaccination rates, may backfire. While this study provides some initial recommendations for
mitigating these issues, more studies are needed to evaluate how and under what conditions

normative messages and frames influence vaccine uptake.
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