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Abstract: The aims of this study were (i) to evaluate the relationship between official data on invasive
meningococcal disease cases in Sardinia and the reporting of the cases by a regional online newspaper
and (ii) to identify indicators useful for understanding the community outrage related to health
events. Cases of meningococcal disease, selected from articles published between 1999 and 2016 on a
regional newspaper database, were compared to those reported to the Infectious Disease Information
Service. In order to evaluate the equality of the two distribution records, the Kolgomorov Smirnov
test for two samples was applied. A community outrage indicator was obtained by calculating
the number of published articles for each case of meningococcal disease identified. The outrage
indicator was evaluated in comparison with other phenomena: drinking water supply limitation
and domestic accidents. Overall, 2724 articles on meningitis/sepsis referring to 89 cases related to
meningococcal disease were considered. Significant differences between the distribution of cases
officially reported and those found in the newspaper (combined K-S = 0.39; p = 0.08) were not
observed. The meningococcal disease outrage indicator showed an average of seven items per
case. Comparing the meningococcal disease outrage indicator with those regarding the limitation of
drinking water supplies and domestic accidents, a different risk perception by the reference media
was found, with the highest outrage for meningococcal disease. The present study supports the role
played by emotional factors as behavioral determinants in emerging threats to public health. The
analysis of the data allowed us to highlight that the proposed outrage indicator could be a feasible
proxy of emotional epidemiology. Finally, data confirm that meningitis is perceived as a highly
outrageous health threat.

Keywords: community outrage; digital epidemiology; emotional epidemiology; meningococcal
disease; vaccine

1. Introduction

In order to better define social and communication phenomena related to meningitis, to which
the media have given a great deal of attention in recent months in Italy, it is certainly worth referring
to the emotional epidemiology approach [1].
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Despite data from the National Surveillance System of Invasive Bacterial Diseases showing a
substantial stability in the trend of cases due to Neisseria meningitidis, Haemophilus influenzae and
even Streptococcus pneumoniae over the last two years [2], the growing risk perception and anxiety of
the population led to an increased access to health services, which is known as “rush to vaccinate”.
In particular, on January 2017, people of all ages swamped vaccination services, asking not only
for the meningococcal C, but also for meningococcal B vaccine [3], which is now recommended
for schoolchildren in Italy [4]. This vaccine was specifically indicated for newborns, based on a
countrywide epidemiological investigation performed in 2014 [5], and consequently recommended by
the Lifetime Immunization Schedule of several Italian scientific societies [6].

Actually, this national phenomenon of panic can be attributed to an increase of severe cases of
invasive meningococcal disease sustained by a hyper-virulent strain of Neisseria meningitidis serogroup
C, which affected the central area of Tuscany in 2015–2016 [7,8].

Rare diseases with high case-fatality rates and epidemic potential, such as meningitis, recall ghosts
of the past and activate collective mechanisms of defense, whose dynamics are completely consistent
with the transmissibility of the same infectious agents. The media, for their part, are a strong catalyst
of the above-mentioned emotional reactions, reporting with increasing frequency all suspected cases.
In this context, the efforts of health authorities may hardly reassure the population [9].

Such emotional dynamics have been well described by Peter Sandman in his “hazard vs. outrage”
theory. Sandman has shown that the perception of risk is not only a function of “hazard”
(magnitude × probability) but also, and above all, it is closely related to the entire emotional experience
of fear, anger and concern, which he has termed “outrage” [10].

On this basis, knowing the outrage level related to each health event becomes pivotal in order
to respond with proper communication strategies (i.e., precaution advocacy, crisis communication,
outrage management), which must be calibrated according to the perceived level of risk.

As the media usually publish what is of interest to the population, the number of published
articles may represent a proxy for community outrage.

It is now clear how important the role played by mass media through proper communication is.
Moreover, it should also be considered that, because of the current globalization of information, health
data can be available almost in real-time on the network, intercepting (or even anticipating) the report
of outbreaks with a sensitivity approaching official data through epidemiological surveillance [11–13].
The study of these mechanisms has revolutionized Public Health [14] and has given rise to a new
discipline called digital epidemiology [15].

The Italian island of Sardinia has already proven to be well trained in epidemiological studies due
to its insularity, which preserves the region from interferences caused by the territorial contiguity [16].
Therefore, it can represent an excellent exercise for the reported social and epidemiological dynamics.

The purpose of this study is (i) to evaluate the relationship between official statistics of the invasive
meningococcal disease in Sardinia and the reporting of cases by a regional online newspaper, and (ii)
to identify indicators useful for understanding the community outrage related to health events.

2. Materials and Methods

A retrospective analysis of all the articles published between 1999 and 2016, concerning invasive
meningococcal disease, was performed by consulting the online database of a regional newspaper.
The article selection procedure used four keywords: meningitis, meningococcus, sepsis, and fulminant.
Counting the cases required two investigators to independently read the selected articles, following
the criteria of “specificity”, selecting cases attributable to meningococcus; “exhaustiveness”, recruiting
as many cases as possible; “mutual exclusivity”, in order to avoid counting the same cases, especially
when described in different instances in the newspaper.

Datasets used and/or analyzed during the current study are available from the corresponding
author on reasonable request. Data obtained were firstly compared to those reported in the Infectious
Disease Information Service tables (SIMI) [2]. In order to evaluate the equality of the two distribution
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records, a Kolgomorov Smirnov test for two samples was performed. Data were analyzed with
STATA_11 software [17]. The set significance level was 0.05.

Secondly, a meningococcal disease outrage indicator (MD-OI) was obtained by calculating the
number of published articles for each case identified. The consistency of the MD-OI was verified
by consulting articles published in the year 2010 (which was the first useful year to access all the
online databases) and in 2016 (which offered the most up-to-date data) by 22 local newspapers from
different Italian regions. The research followed the aforementioned criteria of article selection and
reading procedures.

In order to better appreciate the role played by community outrage in risk perception, the MD-OI
was compared to other phenomena characterized, unlike meningococcal disease, by a high incidence
in the island: drinking water supply limitation owing to public notices, and domestic accidents.

Thus, a retrospective search of all the articles concerning the limitation of drinking water supplies
and domestic accidents was performed, using the online search engine of the newspaper previously
consulted for the meningococcal disease.

Regarding drinking water supply, the observation was limited to a three-year (2013–2015)
timeframe, excluding the years before 2013, which fell into a period when the ministerial derogation
instrument was still in force [18].

On the contrary, as far as domestic accidents were concerned, the study was limited to the year
2014, which offered the most up-to-date official statistics [19].

Keywords used for the selection process were, for the first topic, drinking water and ordinance,
while for the second, they were accident and domestic. The same methodology was followed, wherein
the two investigators independently read all the articles retrieved, according to the criteria of specificity,
exhaustiveness, and mutual exclusivity.

Then, the number of drinking water limitations and domestic accidents which occurred in Sardinia
were obtained consulting a recent paper [20] and the official 2014 incidence reporting [19], respectively.

Outrage indicators for drinking water (DW-OI) and domestic accident (DA-OI) were properly
calculated by the ratio between the number of published articles and the events found.

In order to compare the community outrage indicators, they were evaluated contextually
considering the incidence of each phenomenon. As far as meningococcal disease and domestic
accidents are concerned, statistics from official sources were used to estimate their incidence [2,19,21].
Conversely, because of the lack of official statistics, the incidence estimation of drinking water supply
limitation was retrieved from the paper of Dettori et al. [20]. In particular, it was possible to calculate an
incidence estimate, given the relationship between the number of observed alerts and the “equivalent
aqueduct days” (number of water dispensing days during the three-year period observed, multiplied
by the 32 operating aqueduct schemes in the territory) [22].

3. Results

During the period 1999–2016, 2724 articles on meningitis/sepsis published by the regional
newspaper were examined. In particular, 637 (23.4%) referred to 89 cases related to meningococcal
disease. Non-meningococcal cases reported by the media were most commonly viral or pneumococcal
diseases, followed by other cases attributable to unspecified bacteria. During the same period, SIMI
reported 145 cases of meningococcal disease, with an incidence of 0.005 × 1000 in the Island.

Figure 1 shows the distribution of meningococcal disease cases, according to SIMI and the regional
media, per year of observation. Overall, there were no significant differences in the distribution of cases
between those officially reported and those found in the newspaper (combined K-S = 0.39; p = 0.08).
Moreover, there was a similarity between the two sources, especially in the years with fewer cases,
with increasing sensitivity of media coverage in recent years. Figure 2 shows the distribution per year
of the number of published articles per single case of disease.
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Figure 1. Number of cases of meningococcal disease according to official sources and regional media 
distributed per year of observation. In order to evaluate the outrage in meningococcal 
meningitis/sepsis. SIMI: Infectious Disease Information Service tables. 
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The MD-OI showed an almost constant level over the period, with a median of seven items per 
case. In 2011, there was an increasing number of articles published per case. Actually, an 
extraordinary event due to legal action against a medical team, who cared for an 8-month-old child 
who died of a fulminant meningitis, has led to a large number of articles being published daily. 
However, a growing trend from 2012 is appreciable up to 2015. 

Additionally, the MD-OI indicator consistency was verified by consulting 22 local newspapers 
of different Italian regions, comparing the number of published articles per case of meningococcal 
disease with those observed during the same period in Sardinia. Overall, 585 and 2032 articles were 
selected in the year 2010 and in 2016, respectively; of them, 23.9% (140/585) and 62.1% (1261/2032) 
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Figure 1. Number of cases of meningococcal disease according to official sources and regional
media distributed per year of observation. In order to evaluate the outrage in meningococcal
meningitis/sepsis. SIMI: Infectious Disease Information Service tables.
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Figure 2. Number of articles published per year by the newspaper for a single case of attested
meningococcal disease.

The MD-OI showed an almost constant level over the period, with a median of seven items per
case. In 2011, there was an increasing number of articles published per case. Actually, an extraordinary
event due to legal action against a medical team, who cared for an 8-month-old child who died of a
fulminant meningitis, has led to a large number of articles being published daily. However, a growing
trend from 2012 is appreciable up to 2015.

Additionally, the MD-OI indicator consistency was verified by consulting 22 local newspapers
of different Italian regions, comparing the number of published articles per case of meningococcal
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disease with those observed during the same period in Sardinia. Overall, 585 and 2032 articles were
selected in the year 2010 and in 2016, respectively; of them, 23.9% (140/585) and 62.1% (1261/2032)
referred to a total of 22 meningococcal disease cases reported in the year 2010 and to the 115 cases
reported 2016. The average of articles per case were 6.36 (95% CI: 4.50–8.22) in 2010 and 22.64 (95% CI:
9.74–35.4) in 2016, which was not significantly different from that found in Sardinia at the same period
(6.80 and 23.33).

Thus, the MD-OI was compared with outrage indicators obtained for the limitation of drinking
water supplies (DW-OI) and domestic accidents (DA-OI).

The database consultation and the subsequent selection of articles by the criteria of specificity,
exhaustiveness and mutual exclusivity returned, respectively, 3553 and 1620 articles for drinking water
and 360 and 25 articles for domestic accidents. At the same time, 560 limitations of drinking water
supply for the three years considered and 23,460 domestic accidents in 2014 were found.

The ratio between the number of articles and recorded cases allowed us to evaluate the DW-OI
(median value 2.6) and DA-OI (median value 0.01).

Actually, the estimated incidence rates for the water supply limitations in the three-year
period 2013–2015 and for the domestic accidents in 2014 were 15.98 × 1000 and 14.1 × 1000,
respectively. Figure 3 shows the bivariate distribution of incidence and outrage indicators for the three
phenomena studied.
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The risk perception was different, since outrage resulted very high for meningitis, although these
were low incidence events. On the contrary, domestic accidents had a high incidence but a lower
outrage. Finally, the regional issues in supply of water, due to recurrent drought and a widespread
qualitative decline, was confirmed to have a high incidence and a medium-high outrage [23–25].

4. Discussion

Although only one newspaper was considered in the study, the results are representative of the
entire regional area, owing to the presence of specific provincial sections in the format. Furthermore,
consulting articles from different Italian newspapers allowed us to verify the consistency of our outrage
indicator. In particular, the value observed in the regional newspaper was similar to those obtained
from the national ones during both 2010 and 2016, two years which were characterized by very different
outrage levels due to an outbreak which occurred in Tuscany in 2016, which generated a public alert.
Therefore, we may consider the MD-OI indicator to be robust in relation to outrage variability.



Int. J. Environ. Res. Public Health 2018, 15, 1512 6 of 8

Overall, as far as meningococcal disease is concerned, we have not noticed significant differences
between the newspaper-reported cases and the official notifications. This suggests that, in low-density
housing areas such as in Sardinia, it is possible to assess trends of low-incidence but highly emotional
diseases such as meningitis or meningococcal sepsis (which can be extremely lethal or have severe
consequences) by using mass media reports, which have a sensitivity close to those of official statistics
and are updated in real-time.

We also observed that the sensitivity of the newspaper in detecting disease cases greatly increased
during the last period, producing also an increase in the outrage indicator.

The outrage increase was likely due to the outbreak which occurred in Tuscany in 2015–2016,
where the number of meningococcal diseases increased due to the circulation of a hyper-virulent strain
of meningococcus C [8]. Additionally, the Tuscany event led to a “rush to vaccinate”, a real assault on
immunization centres in all Italian regions.

In practice, on the one hand, the media are able to intercept and report every detail of each case
of disease with high sensitivity and with real-time updates; on the other hand, the same media often
transmit information to the population without taking into account the epidemiological evidence and
real numbers which characterize the disease annually.

Another noteworthy consideration is the “news adaptation effect” observed in the years 2002–2004
(Figure 1): at that time, while the official sources reported a significant increase in meningococcal
disease cases, the number of articles published on the newspaper was limited.

Finally, it is important to note what happened in 2011, when outrage increased following the death
of an 8-month-old girl affected by meningitis. In that case, suspicious medical malpractice was likely
to drastically increase the outrage, becoming an important determinant of emotional epidemiology.

Before drawing conclusions, we would like to underline, as a possible limit or strength of our
study, that we decided not to use programming languages or other similar products for web scraping,
preferring the support of two independent observers, which obtained data from the search engines of
the online newspapers databases in order to accurately evaluate the number of single events specifically
related to meningococcal invasive disease.

5. Conclusions

The present study confirms the role played by emotional factors in emerging public health
phenomena and allows us, for the first time, to reflect on its community outrage dependence. Analyzing
data captured by an online newspaper on meningococcal diseases, limitation of water supplies, and
domestic accidents enabled us to highlight the quality of information and the strong correspondence
between digital and official data, highlighting how outrage indicators could be a feasible proxy
in evaluating emotional epidemiology. Finally, meningitis was observed to be among the most
outrageous health phenomena. Public health communication should include outrage management for
low incidence events with high emotional impact, such as meningitis [25,26]; precaution advocacy for
high incidence events with a low perception of risk, such as domestic accidents [27]; and adequate risk
communication for high incidence events with medium-high outrage, such as public water restriction
alerts [28].

In conclusion, since citizens’ concern is not a function of a real risk, it is desirable that the
media themselves cooperate with public health authorities to keep risk perception at the real level of
the hazard.

Author Contributions: Conceptualization, M.D. and P.C.; Data curation, B.A., A.A., A.P. and M.V.C.; Formal
analysis, M.D. and P.C.; Funding acquisition, G.M.; Investigation, M.D., B.A. and P.C.; Methodology, P.C.;
Supervision, P.C.; Writing—original draft, M.D. and P.C.; Writing—review & editing, P.S. and G.R.

Acknowledgments: This research received a specific grant from Fondazione di Sardegna.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2018, 15, 1512 7 of 8

References

1. Ofri, D. The Emotional Epidemiology of H1N1 Influenza vaccination. N. Engl. J. Med. 2009, 361, 2594–2595.
[CrossRef] [PubMed]

2. Istituto Superiore della Sanità (ISS). Dati di Sorveglianza Delle Malattie Batteriche Invasive Aggiornati
ad Aprile 2017. Available online: http://www.iss.it/binary/mabi/cont/Report_MBI_20170403_finale.pdf
(accessed on 9 May 2018).

3. La Nuova Sardegna. Available online: http://lanuovasardegna.gelocal.it/sassari/cronaca/2017/01/08/
news/meningite-in-sardegna-e-corsa-al-vaccino-1.14681539 (accessed on 9 May 2018).

4. Ministero della Salute. La Novità del Decreto Legge sui Vaccini. Comunicato Stampa n. 52 del 19 Maggio 2017.
Available online: http://www.salute.gov.it/portale/news/p3_2_4_1_1_stampa.jsp?id=4895 (accessed on
9 May 2018).

5. Azzari, C.; Canessa, C.; Lippi, F.; Moriondo, M.; Indolfi, G.; Nieddu, F.; Martini, M.; De Martino, M.;
Castiglia, P.; Baldo, V.; et al. The Italian group for the study of Invasive Bacterial Disease. Distribution
of invasive meningococcal B disease in Italian pediatric population: Implications for vaccination timing.
Vaccine 2014, 32, 1187–1191. [CrossRef] [PubMed]

6. Bonanni, P.; Azzari, C.; Castiglia, P.; Chiamenti, G.; Conforti, G.; Conversano, M.; Corsello, G.; Ferrera, G.;
Ferro, A.; Icardi, G.; et al. The 2014 lifetime immunization schedule approved by the Italian scientific societies.
Epidemiol. Prev. 2014, 38 (Suppl. S2), 131–146. [PubMed]

7. Fazio, C.; Castiglia, P.; Piana, A.; Neri, A.; Mura, M.S.; Caruana, G.; Vacca, P.; Anselmo, A.; Ciammaruconi, A.;
Fortunato, A.; et al. Pericarditis Caused by Hyperinvasive Strain of Neisseria meningitidis, Sardinia, Italy,
2015. Emerg. Infect. Dis. 2016, 22, 1136–1137. [CrossRef] [PubMed]

8. Stefanelli, P.; Miglietta, A.; Pezzotti, P.; Fazio, C.; Neri, A.; Vacca, P.; Voller, F.; D’Ancona, F.P.; Guerra, R.;
Iannazzo, S.; et al. Increased incidence of invasive meningococcal disease of serogroup C/clonal complex 11,
Tuscany, Italy, 2015 to 2016. Euro Surveill. 2016, 21, 30176. [CrossRef] [PubMed]

9. Ministero della Salute. Circolare Ministero della Salute n.5783 del 1◦ Marzo 2016. Available online: http://
www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=0&codLeg=54329&parte=1%20&serie=
(accessed on 9 May 2018).

10. Sandman, P. Responding to Community Outrage: Strategies for Effective Risk Communication; AIHA
Press: Falls Church, VA, USA, 2012; Available online: http://petersandman.com/media/
RespondingtoCommunityOutrage.pdf (accessed on 9 May 2018).

11. Brownstein, J.S.; Freifeld, C.C.; Madoff, L.C. Digital disease detection—Harnessing the Web for Public Health
Surveillance. N. Engl. J. Med. 2009, 360, 2153–2157. [CrossRef] [PubMed]

12. Desai, R.; Lopman, B.A.; Shimshoni, Y.; Harris, J.P.; Patel, M.M.; Parashar, U.D. Use of Internet search data
to monitor impact of rotavirus vaccination in the United States. Clin. Infect. Dis. 2012, 54, E115–E118.
[CrossRef] [PubMed]

13. Desai, R.; Hall, A.J.; Lopman, B.A.; Shimshoni, Y.; Rennick, M.; Efron, N.; Matias, Y.; Patel, M.; Parashar, U.D.
Norovirus disease surveillance using Google Internet query share data. Clin. Infect. Dis. 2012, 55, e75–e78.
[CrossRef] [PubMed]

14. Khan, A.S.; Fleischauer, A.; Casani, J.; Groseclose, D.V.M. The next Public Health revolution: Public Health
information fusion and social networks. Am. J. Public Health 2010, 100, 1237–1242. [CrossRef] [PubMed]

15. Salathe, M.; Bengtsson, L.; Bodnar, T.J.; Brewer, D.D.; Brownstein, J.S.; Buckee, C.; Campbell, E.M.; Cattuto, C.;
Khandelwal, S.; Mabry, P.L. Digital Epidemiology. PLoS Comput. Biol. 2012, 8, e1002616. [CrossRef] [PubMed]

16. Zei, G.; Matessi, R.G.; Siri, E.; Moroni, A.; Cavalli-Sforza, L. Surnames in Sardinia: I. Fit of frequency
distributions for neutral alleles and genetic population structure. Ann. Hum. Genet. 1983, 47, 329–352.
[CrossRef] [PubMed]

17. StataCorp. Stata Statistical Software: Release 11; StataCorp LP: College Station, TX, USA, 2009.
18. Zicari, G.; Marro, S.; Soardo, V.; Berruti, R.; Maggi, C.; Cerrato, E.; Ferrari, R.; Gulino, M. The history

of derogations from chemical parametric values set by the European Drinking Water Directive (Council
Directive 98/83/EC), in Italy and the Piedmont region. Ig. Sanita Pubbl. 2014, 70, 323–338. [PubMed]

19. Istituto Nazionale di Statistica. 2014. Available online: https://www.istat.it/it/archivio/183893 (accessed on
9 May 2018).

http://dx.doi.org/10.1056/NEJMp0911047
http://www.ncbi.nlm.nih.gov/pubmed/19940291
http://www.iss.it/binary/mabi/cont/Report_MBI_20170403_finale.pdf
http://lanuovasardegna.gelocal.it/sassari/cronaca/2017/01/08/news/meningite-in-sardegna-e-corsa-al-vaccino-1.14681539
http://lanuovasardegna.gelocal.it/sassari/cronaca/2017/01/08/news/meningite-in-sardegna-e-corsa-al-vaccino-1.14681539
http://www.salute.gov.it/portale/news/p3_2_4_1_1_stampa.jsp?id=4895
http://dx.doi.org/10.1016/j.vaccine.2013.09.055
http://www.ncbi.nlm.nih.gov/pubmed/24120548
http://www.ncbi.nlm.nih.gov/pubmed/25759359
http://dx.doi.org/10.3201/eid2206.160160
http://www.ncbi.nlm.nih.gov/pubmed/27191370
http://dx.doi.org/10.2807/1560-7917.ES.2016.21.12.30176
http://www.ncbi.nlm.nih.gov/pubmed/27035155
http://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=0&codLeg=54329&parte=1%20&serie=
http://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=0&codLeg=54329&parte=1%20&serie=
http://petersandman.com/media/RespondingtoCommunityOutrage.pdf
http://petersandman.com/media/RespondingtoCommunityOutrage.pdf
http://dx.doi.org/10.1056/NEJMp0900702
http://www.ncbi.nlm.nih.gov/pubmed/19423867
http://dx.doi.org/10.1093/cid/cis121
http://www.ncbi.nlm.nih.gov/pubmed/22423140
http://dx.doi.org/10.1093/cid/cis579
http://www.ncbi.nlm.nih.gov/pubmed/22715172
http://dx.doi.org/10.2105/AJPH.2009.180489
http://www.ncbi.nlm.nih.gov/pubmed/20530760
http://dx.doi.org/10.1371/journal.pcbi.1002616
http://www.ncbi.nlm.nih.gov/pubmed/22844241
http://dx.doi.org/10.1111/j.1469-1809.1983.tb01003.x
http://www.ncbi.nlm.nih.gov/pubmed/6651221
http://www.ncbi.nlm.nih.gov/pubmed/25194123
https://www.istat.it/it/archivio/183893


Int. J. Environ. Res. Public Health 2018, 15, 1512 8 of 8

20. Dettori, M.; Piana, A.; Castiglia, P.; Loria, E.; Azara, A. Qualitative and quantitative aspects of drinking water
supply in Sardinia, Italy. A descriptive analysis of the ordinances and public notices issued during the years
2010–2015. Ann. Ig. 2016, 28, 296–303. [CrossRef] [PubMed]

21. DEMOISTAT. Available online: http://demo.istat.it/pop2014/index.html (accessed on 9 May 2018).
22. Regione Autonoma della Sardegna. Piano Regolatore Generale degli Acquedotti della Sardegna.

2006. Available online: http://www.regione.sardegna.it/j/v/25?s=16966&v=2&c=1323&t=1 (accessed on
9 May 2018).

23. Azara, A.; Muresu, E.; Dettori, M.; Ciappeddu, P.; Deidda, A.; Maida, A. First results on the use of chloramines
to reduce disinfection byproducts in drinking water. Ig. Sanita Pubbl. 2010, 66, 583–600. [PubMed]

24. Istituto di Studi sulle Relazioni Industriali. Programma Operativo della Regione Autonoma della Sardegna.
Le Risorse Idriche in Sardegna. 2008. Available online: https://www.regione.sardegna.it/documenti/1_84_
20081218110548.pdf (accessed on 9 May 2018).

25. Sandman, P.M. Hazard versus outrage in the public perception of risk. In Effective Risk Communication:
The Role and Responsibility of Government and Nongovernment Organizations; Covello, V.T., Mc-Callum, D.B.,
Pavlova, M.T., Eds.; Plenum Press: New York, NY, USA, 1989; pp. 45–49.

26. Sandman, P.M.; Weinstein, N.D.; Hallman, W.K. Communications to Reduce Risk Underestimation and
Overestimation. Risk Decis. Policy 1998, 3, 93–108. [CrossRef]

27. Sandman, P. Beyond Panic Prevention: Addressing Emotion in Emergency. Emergency Risk Communication; Centers
for Disease Control and Prevention, U.S. Department of Health and Human Services: Washington, DC,
USA, 2003.

28. Sixsmith, J.; Doyle, P.; D’Eath, M.; Barry, M.M. Health Communication and Its Role in the Prevention and Control
of Communicable Diseases in Europe—Current Evidence, Practice and Future Developments; ECDC: Stockholm,
Sweden, 2014.

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.7416/ai.2016.2109
http://www.ncbi.nlm.nih.gov/pubmed/27479766
http://demo.istat.it/pop2014/index.html
http://www.regione.sardegna.it/j/v/25?s=16966&v=2&c=1323&t=1
http://www.ncbi.nlm.nih.gov/pubmed/21135901
https://www.regione.sardegna.it/documenti/1_84_20081218110548.pdf
https://www.regione.sardegna.it/documenti/1_84_20081218110548.pdf
http://dx.doi.org/10.1080/135753098348220
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

