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Summary

• Estimate the e�ect of mass media coverage of the meningococcal
disease on the uptake of meningococcal vaccinations in Hungary

• Identi�cation: utilize time and geographical variance in news,
vaccination and disease indicators

• Results
• strong positive e�ect of mass media coverage
• not much evidence that disease incidence itself would have a positive
impact on vaccination
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Relevance of the study

• Vaccination is key to global health
• Vaccine hesitancy: among 10 most serious threats to global health in
2019 (WHO, 2019)

• Vaccination prevents 2-3 million deaths annually (WHO, 2018)
• Important for addressing antibiotic resistance
• High policy relevance: how to improve vaccination uptake

• Main question: which tools are e�ective in raising vaccine uptake
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Information sources about meningococcus

• Health care providers (GP)
• National Center for Epidemiology information lea�et

• 8 pages
• long description about the history of meningococcus, types, vaccines
• people only �nd this lea�et if actively search for it in the internet

• Hungarian Epidemiological Centre information webpage
• a mere blank subpage is available
• people do not get there by chance

• News of social and mass media
• readily available
• anyone has a chance to see the news even if not actively searching
for meningococcus-related information

• e�ectively transmits the most important information: meningococcus
is very dangerous, but preventable
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Related literature

• Role of media types on vaccination
• Social media

• spread of anti-vaccine sentiments (Brunson 2013, Ho�man et al.
2019, Jamison et al. 2019)

• Websites (Betsch et al. 2010)
• Mass media

• sparse evidence
• little e�ect on MMR immunization (Smith et al 2008)

• Role of disease outbreaks
• whooping cough outbreaks increase vaccination rates (Oster 2018)

• Determinants of elective vaccination in Hungary
• low awareness of HPV vaccination (Marek et al 2011)
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Novelties of our paper

• Meningococcal vaccination � little is known about its determinants

• Estimate both the e�ect of mass media and actual disease outbreaks
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Theoretical foundations of vaccination demand
Why would news increase vaccination uptake at all?

• Decide to vaccinate if

B ≥ C
B = π·H

• C : costs of vaccination (side-e�ects, time)
• B: bene�t of vaccination

• π: perceived probability of the disease
• depends on actual probability of IMD
• the individual perception of the probability

• H: health costs of the disease

• How news on IMD cases a�ect B
• π: through availability heuristic (Tversky and Kahneman, 1973):
higher perceived probability of most recent cases which can be
recalled from memory

• H: the details of an IMD case or a death due to IMD might impact
the perceived severity of the disease
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Data

• Disease incidence
• administrative records of disease incidence (county × month)
• provider: National Center for Epidemiology (Országos Epidemiológiai
Központ)

• Vaccinations
• administrative data on vaccine purchases (county × month)
• January 2009 - December 2018
• provider: National Institute of Health Insurance Fund Management
(Nemzeti Egészségbiztosítási Alapkezel®, NEAK)

• News
• self-collected data (webscraping; keyword: meningitis in Hungarian)
• indicators of media coverage of the meningococcal disease
• 24.hu, blikk.hu, index.hu and origo.hu
• county-speci�c vs. not; topic: related to death case vs. not

• County speci�c browsing history (from Google trends)
• Further statistics

• population size, unemployment rate
• provider: Hungarian Central Statistical O�ce (T-STAR)
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Invasive meningococcal disease (IMD)

• Rare disease
• with a rapid progression
• very high case-fatality ratio (up to 15%)
• occurrence of IMD somewhere has no e�ect on the probability of
re-occurrence elsewhere (Elias et al. (2006) and Hoebe et al. (2004))

Number of IMD cases and deaths per year

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

IMD cases 34 39 41 70 56 54 33 36 49 41

IMD deaths 7 5 4 12 6 9 3 9 9 6

• Vaccines
• Elective
• 3 types of vaccines of very di�erent out-of-pocket prices (needed for
full immunization)

• Men C: 300 HUF (8,000 HUF before 2017)
• Men ACWY: 15,000 HUF
• Men B: 90,000 HUF
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IMD cases per 1 million inhabitants
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Annual meningitis shots per 1,000 population aged 0-17
Men C
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Annual meningitis shots per 1,000 population aged 0-17
Men B
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Annual meningitis shots per 1,000 population aged 0-17
Men ACWY
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Empirical design

vmct = β0 +
∑

βk
1articlec,t−k +

∑
βk
2 IMDc,t−k + Dtβd + Dcβc + νmct

• v :
• Baseline: per capita IMD vaccination of type m in county c at
month t;

• Channel: Google search activity
• Placebo: tick-borne encephalitis

• article: number of related articles (any or reporting death);
• related to own county
• related to all other counties

• IMD: per capita number of IMD cases;

• Dt , Dc time and county �xed e�ects.

Alternative speci�cation: country-level regression
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Monthly number of meningococcal vaccines purchased
(per 1,000 population aged 0-17)
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Related news increase vaccination rate
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E�ect of county speci�c news on Menningococcus
vaccination
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E�ect of county speci�c news on web search
Google trends, county speci�c search intensity
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E�ect of news on uptake of vaccination against tick-borne
encephalitis
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Discussion

• Strong impact of mass media coverage of a disease on the uptake of
vaccinations

• Timing e�ect on Men C (1.3%)
• Timing and quantity e�ect on Men ACWY (83%)

• Lack of perfect information about the prevalence of a disease

• Vaccination decisions are not fully rational

• Responsibility of mass media in in�uencing health related decisions
• Importance of regulation � fake news
• Importance of objective information provision by experts
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Further plans for analysis

• individual administrative vaccination data

• linked to CSO Birth Registry data

• Analysis: demographic composition, age of vaccine recipients
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