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Public Health
perspectives and tools

«Public Health is the science 
and art of preventing disease, 
prolonging life and promoting
health through the organized
efforts and informed choices

of society, organizations, 
public and private, 

communities and individuals»

Acheson, D. (1988). Public health in 

England: The report of the Committee of 
Inquiry into the future development of 
the public health function. London: Her 

Majesty’s Stationery Office (HMSO).

American Public Health Association 
(APHA). (n.d.). What is public 
health? Retrieved 

from https://www.apha.org

Sir Donald Acheson

1. Public Health Intelligence
2. PH emergency management
3. PH governance and legislation
4. Health Systems and multisectoral planning 

and financing
5. Health protection
6. Prevention and early detection
7. Health promotion
8. Community Engagement and social 

mobilization
9. PH workforce
10. Quality of and access to health services
11. PH research
12. Equitable access to and rational use of 

medical products and health technologies

Essential
Public Health

Fuinctions

https://www.apha.org/


Public Health 
as a Network
in a Complex

Adaptive System

• Local Health 
Authorities

• District/ regional 
authorities

• Country Authorities 
• International 

cohordination
• WHO



Pandemic and ‘Syndemic’

https://journals.sagepub.com/doi/pdf/10.1177/1368431020970127 

impact on the entire society
• morbidity and mortality (both as

direct and indirect effects of the

SARS CoV-2 infection)

• economic progress

• trust in governments

• social cohesion

https://www.un.org/development/desa/dspd/everyone-included-covid-
19.html#:~:text=If%20not%20properly%20addressed%20through,the%20me
dium%20and%20long%20term.

https://journals.sagepub.com/doi/pdf/10.1177/1368431020970127


Taking decisions…. with limited 
evidence and a lot of uncertainty

1. Initial Detection and Identification 

(Dec 2019 – Jan 2020)

2. Naming and Early Understanding 

(Feb 2020)

3. Pathophysiology and Prevention 

(Mar -April 2020)

4. Expanding  Clinical Understanding 

from respiratory to systemic disease 

(Apr – August 2020)

5. Therapeutic Progress and 

Immune Response (May–Aug 

2020)

first semester 2020 knowledge evolution 



https://media.nature.com/original/magazine-
assets/d41586-020-03564-y/d41586-020-03564-y.pdf

Prioritizing relevant data 
in a deluge of 
information

More than a quarter of preprints citations 
were inappropriate 
In 50% differences in the title, the data 
or the conclusion

On 27,674 preprints posted /2019-2021) 
10,041 (36.3%) were subsequently published



The emerging need for a parallel and interelated response 

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30565-X/fulltext?dgcid=raven_jbs_etoc_email

«infodemic»
Circulation of an excessive amount of 
information, sometimes not scrutinized with 
accuracy, which makes it difficult to orient 
oneself on a given topic due to the difficulty 
of identifying reliable sources(Treccani).



Research and PH:
Facial masks for population:

https://www.webmd.com/lung/new
s/20200608/who-changes-stance-
says-public-should-wear-masks 

Italy 
December 2021: 
use FFp2 on 
public transports

https://www.cnbc.com/20
21/06/25/delta-who-urges-
fully-vaccinated-people-
to-continue-to-wear-
masks-as-variant-
spreads.html

Use evolution 

Surgical Masks
availability

2020
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Pathogens prioritizations
WHO 2024
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The WHO R&D Blueprint for Epidemics has 
a primary goal to accelerate the 
development of medical countermeasures 
(MCMs). Since 2015, its primary goal is to 
make these countermeasures available for 
diseases with epidemic and pandemic 
potential, thereby contributing to the 
prevention of Public Health Emergencies 
of International Concern (PHEICs) and 
saving lives during outbreaks. The WHO 
R&D Blueprint for Epidemics functions as a 
global platform for research and 
development collaboration, stressing the 
signific

a

nce of international cooperation in 

expediting the research and development 
of medical countermeasures (MCMs) to 
respond to epidemics and pandemics. At 
the core of its efforts lies the concept of 
'pathogen prioritization'. This document 
outlines the fin

d

ings of a glob al pathogen 

prioritization process involving over 200 
scientists from more than 50 countries 
who evaluated the evidence related to 28 
Viral Families and one core group of 
Bacteria, encompassing 1,652 pathogens. 
This process emphasized the imperative 
nature of collaborative efforts to attain 
global resilience against epidemics and 
pandemics.

The approach used advocates for a 
scientific

 

framew ork to enhance 

preparedness for forthcoming outbreaks, 
Public Health Emergencies of 
International Concern (PHEICs), and 
pandemics by focusing on research of Viral 
and Bacterial Families, rather than isolated 
pathogens deemed to present global risks. 

It also emphasizes the critical necessity for 
investments in research, development, and 
innovation on an international scale, 
underscoring the need to uphold 
fundamental principles. Within this 
context of numerous collaborative 
initiatives striving to support MCM R&D 
during epidemics and pandemics, 
regarding a collaborative effort to ensure 

access to MCMs during pandemics, some 
have emphasized the importance of speed 
and sometimes cost in responding to 
future pandemics.  It is equally important 
in considering the entire value chain to 
take a broader view that recognizes the 
primary importance of quality, equity in 
access, and trust in the product's safety 
and effic

a

cy. Preparations and 

implementation of pandemic response 
thus should be country-centered, 
transparent, and collaborative.

By prioritizing research on entire pathogen 
Families as opposed to a handful of 
individual pathogens, this strategy bolsters 
the capability to respond efficiently to 

unforeseen variants, emerging pathogens, 
zoonotic transmissions, and unknown 
threats such as 'Pathogen X.' It also 
emphasizes the need for prompt 
identific

a

tion and characterization of 

emerging threats, the streamlining of 
global R&D efforts, via collaborative and 
efficient research roadmaps and the 

integration of research into outbreak and 
pandemic response. The widespread 
geographic distribution of the viral and 
bacterial families and pathogens identifie

d

 

in this report, with several known to 
circulate across diverse nations and 
regions globally, underscores the pivotal 
role of global initiatives in linking national 
and regional research actions. Signific

a

ntly, 

the strategy advocates for decentralized 
collaborative approaches and supporting 
research efforts in areas critical for 
pandemic research preparedness. This 
comprehensive approach aims to foster 
international collaboration by establishing 
a global framework for researchers, 
developers, policymakers, funders, 
manufacturers, and institutions, fostering a 
collaborative space to advance research 
across all Viral and Bacterial Families, as 
well as R&D for Priority and Prototype 
pathogens. 

EXECUTIVE SUMMARY BOX 1 The streetlight effect

The metaphor of looking for lost keys 
under a streetlamp – often referred to 
as the 'streetlight effect' – is a 
powerful illustration of the ongoing 
challenges and biases in identifying 
the pathogen that will cause the next 
pandemic. This metaphor highlights 
how researchers and public health 

officials might focus their efforts on 

illuminated areas where it is easiest 
to search, rather than where the 
actual answers might lie. This 
proposed Family approach to 
identifying the next pandemic 
pathogen emphasizes the 
importance of broadening our 
perspective strategically.

Imagine scientists and public health officials as individuals searching for the 

"lost keys" (the next pandemic pathogen). The area illuminated by the 

"streetlight" represents the Priority Pathogens, w ell-studied pathogens w ith 

readily accessible data that indicate their risk of causing a PH EIC or a 

pandemic. W e can expand the lighted area a bit by researching the Prototype 

Pathogens and using them as pathfind ers w ithin Families to expand our 

know ledge and understanding. Neglecting the “Dark Areas” is not advisable 

given the uncertainty about w hich pathogen w ill indeed cause the next PH EIC 

or pandemic. The “Dark Areas” in this metaphor include many regions, 

particularly in resource-scarce settings w ith high biodiversity, w hich are still 

under-monitored and under-studied. These areas might harbour novel 

pathogens, but the lack of infrastructure and resources makes it difficu lt to 

conduct comprehensive research. The focus on know n pathogens can lead to a 

neglect of emerging or re-emerging pathogens that have not yet caused 

signific

a

nt outbreaks but have the potential to do so.

Therefore, the proposed approach of supporting research in all families, 

regardless of their pandemic potential, helps mitigate the risk of missing 

potential pandemic pathogens that might be lurking in the "dark areas" 

beyond the immediate reach of current surveillance systems and research 

efforts.

PRIORITY pathogens
Recognized pathogens anticipated to 

pose a significant public health threat
PROTOTYPE pathogens
Representative pathogens from families 

with PHEIC and pandemic potential

PATHOGEN X

R for Research across all FAMILIES
regardless of perceived PHEIC/pandemic potential

D

R&D for the inevitable

D+

Preparing fot the next pandemic threat
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It was planned that the fin

a

l 

recommendations would be informed 
by the recommendations of each 
individual FEG but adjusted once a fina l 

review of all families by the PAC 
members takes place. 

On Day 2, deliberations delved deeper 
into the review process. The 
Prioritization Advisory Committee 
discussions were led by the FEGs 
Chairpersons (Figure 5).

Despite facing challenges such as 
evidence gaps in surveillance, serology, 
transmission, virulence, and zoonotic 
infections, the consistency of the results 
across the various FEGs underscored the 
validity of the methodology. Addressing 
these knowledge gaps is crucial for 

advancing the development of MCMs and 
delineating actions required for each 
family regarding basic research, 
surveillance, diagnostics, vaccine 
development, and antivirals.

PAC members welcomed the regional 
analyses and emphasized the varying 
relevance of identifying important 
families and Priority Pathogens across 
different Regions. Contextualizing 
research efforts in each Region promotes 
equity and fosters multidisciplinary 
collaborations, particularly in "at-risk" 
countries. This collaborative approach is 
the swift integration of research into 
future epidemic responses, supported by 
global networks of designated 
researchers.

It was planned that the fin

a

l 

recommendations would be informed 
by the recommendations of each 
individual FEG but adjusted once a fina l 

review of all families by the PAC 
members takes place. 

On Day 2, deliberations delved deeper 
into the review process. The 
Prioritization Advisory Committee 
discussions were led by the FEGs 
Chairpersons (Figure 5).

Despite facing challenges such as 
evidence gaps in surveillance, serology, 
transmission, virulence, and zoonotic 
infections, the consistency of the results 
across the various FEGs underscored the 
validity of the methodology. Addressing 
these knowledge gaps is crucial for 

advancing the development of MCMs and 
delineating actions required for each 
family regarding basic research, 
surveillance, diagnostics, vaccine 
development, and antivirals.

PAC members welcomed the regional 
analyses and emphasized the varying 
relevance of identifying important 
families and Priority Pathogens across 
different Regions. Contextualizing 
research efforts in each Region promotes 
equity and fosters multidisciplinary 
collaborations, particularly in "at-risk" 
countries. This collaborative approach is 
the swift integration of research into 
future epidemic responses, supported by 
global networks of designated 
researchers.

Table 2.  Outcomes of the PAC considerations on the risks of various Families
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Family PHEIC risk PHEIC or pandemic risk notes on pathogens in each Family

Adenoviridae
Low to 

Medium

Respiratory transmission for some viruses suggests greater than low risk, but no 

and other settings. Capability for recombination can increase tropism/host range.

Anelloviridae Low
No known human or mammalian disease. Considered to be low pathogenic or 

pandemic potential.

Arenaviridae High
Some viruses have documented high pathogenicity and transmissibility via rodent 

vectors, some human-human transmission.

Astroviridae Low
All viruses have low risk of transmission and relatively low virulence (though some 

possible risk to immunocompromised).

Bacteria High
Highly pathogenic bacteria with high level enteric or respiratory spread have 

caused and will cause severe outbreaks. 

Bornaviridae Low
High genetic stability, fatal encephalitis, no evidence of human-to-human 

transmission.

Coronaviridae High
Includes viruses with known risk to cause of pandemics, with multiple pandemic 

threats in family.

Filoviridae High
Includes viruses which are highly pathogenic, history of devastating regional 

outbreaks.

Flaviviridae High Include multiple insect-vectored pathogenic and virulent viruses.

Hantaviridae High Includes multiple viruses with high virulence.

Hepadnaviridae Low Existing vaccine protects against current Orthohepadnavirus hominoidei strains.

Hepeviridae Low
viruses have large numbers of animal reservoirs.

Herpesviridae Low
Herpesviridae has a low PHEIC or pandemic potential, though they cause very 

important diseases, latent infections and long-term consequences.

Nairoviridae High Several viruses with high virulence & broad geographic distribution.

Orthomyxoviridae High
New alphainfluenza influenzae strains can evolve quickly and pose high PHEIC and 

pandemic risk.

Papillomaviridae Low
Includes viruses with low PHEIC and pandemic risk (transmission by direct contact). 

Risks tend to be species-specific and MCMs are available.

Paramyxoviridae High Includes an important priority pathogen.

Parvoviridae Low
Includes pathogenic members, some with evidence of species jumps, but low risk 

for human pandemics and PHEICs. 

Peribunyaviridae Low Include viruses with lower virulence than other families in the class Bunyaviricetes.

Phenuiviridae High Includes multiple pathogens with high virulence.

Picobirnaviridae Low Pathogenicity in mammals including humans is unclear. 

Picornaviridae Medium Includes an important priority pathogen (though vaccine-controllable).

Pneumoviridae
Low to 

Medium

Respiratory transmission of some viruses suggests higher than low priority, existing 

orthopnemovirus hominis vaccine. 

Polyomaviridae Low No pandemic or PHEIC risk identified.

Poxviridae High Orthopoxvirus monkeypox caused previous PHEIC.

Retroviridae Medium ability to jump species contribute to threat. Antivirals are effective. There is no 

vaccine.

Rhabdoviridae Low Includes viruses with high pathogenicity but relatively low transmissibility.

Sedoreoviridae Low
High global immunity to genus rotavirus makes it an unlikely PHEIC or pandemic 

pathogen.

Spinareoviridae Low
Spinareoviruses have a broad host range, infecting animals, fungi and plants, but 

have low pandemic potential. 

Togaviridae High
Includes several viruses that cause severe disease and with PHEIC and pandemic 

concern. Overall seropositivity rates not known.

priority pathogen was selected. Adenovirus can cause outbreaks in military recruits, 

Virulence and pathogenicity for included viruses generally considered low but some 

Lentivirus humimdef1 caused global pandemic. Delayed but devastating symptoms, 
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The deliberations also identifie

d

 key research actions that should be supported across 

all Families considered7.

Figure 8. Overview of priority research actions

7

http s ://cdn .w ho.in t/m edia/docs /default-s ource/con s ultation -rdb/w ho-report-s cien tific-approach-pan dem ic-preparedn es s .pdf?s fvrs n =1f209cb3_4

Proactive Pathogen Discovery & 
Surveillance   
 
Efforts should be directed toward 
improving the detection, monitoring, and 
response to infectious disease outbreaks 
through the utilization of various data 
streams and advanced technologies.

It is essential to promptly detect and 
characterize new pathogens that have the 
potential to cause pandemics. Adopting a 
One Health approach, which 
acknowledges the interconnection of 
human, animal, and environmental health 
in surveillance and response endeavors, 
holds signific

a

nt importance. The 

signific

a

nce and utility of monitoring 

migrating birds and wastewater were 

acknowledged. Particularly, monitoring 
activities at interfaces between humans 
and animals (e.g., slaughterhouses, etc.) 
entail enhancing genomic sequencing 
capacities, creating comprehensive 
diagnostic tools, and strengthening 
worldwide surveillance systems for 
emerging infectious diseases.

Efforts aimed at broadening viral 
surveillance and pathogen discovery 
networks are multifaceted, encompassing 
the incorporation of advanced genomic 
technologies, digital disease detection 
tools, and sophisticated risk modeling 
approaches. This encompasses the 
surveillance of zoonotic diseases and 
antimicrobial resistance.

A scientific

 

framew ork for epidemic and pandemic researchpreparedness



Misleading contents and
false balance
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SOCIAL SCIENCE

 A broader view of misinformation 
reveals potential for intervention
 Misleading claims from credible sources can 
be more damaging than blatant falsehoods

By Sander  van der Linden and 

Yara Kyrychenko 

M
isinformation is viewed as a threat 

to science, public health, and de-

mocracies worldwide (1). Experts 

define misinformation as content 

that is false or misleading, such 

that it contains some facts but is 

otherwise manipulative (2, 3). Yet, the im-

portance of this distinction has remained 

unquantified. On pages 978 and 979 of this 

issue, Allen et al . (4) and Baribi-Bar tov et 

al . (5), respectively, report on the impact 

of misinformation on social media. Allen et 

al . find that Facebook content not flagged 

as misinformation but sti ll expressing 

misleading views on vaccinations had a 

much  bigger effect on vaccination inten-

tions compared with outright falsehoods 

because of its greater reach. Baribi-Bartov 

et al. investigate who is responsible for 

spreading misinformation about voting on 

X (previously Twitter), identifying highly 

networked citizens (“supersharers”) who 

supply about a quarter of the fake news 

received by their followers. These findings 

highlight new ways to intervene in misin-

formation propagation. 

The global spread of misinformation 

can have deleterious consequences for so-

ciety, including election denial and vaccine 

hesitancy (1, 2, 6). Yet, some scholars have 

criticized such claims, noting that quantita-

tive evidence of the causal impact of mis-

information—and those who spread it—is 

often lacking and limited to self-repor ted 

data or laboratory conditions that may not 

generalize to the real world (7). Although 

this is a valid concern, it would neither be 

ethical nor feasible to randomly assign half 

the population to misinformation about 

vaccines or elections to determine whether 

that changes vaccine uptake or election out-

comes. The tobacco industry weaponized 

the lack of direct causal evidence for the im-

pact of smoking on lung cancer by manipu-

lating public opinion and casting doubt on 

the negative health consequences of smok-

ing, even though plenty of other good evi-

dence was available to inform action (8). I t 

is therefore important to have realistic ex-

pectations for standards of evidence.

Allen et al. combine high-powered con-

trolled experiments with machine learning 

and social media data on roughly 2.7 billion 

vaccine-related URL views  on Facebook 

during the rollout of the first COVID-19 vac-

cine at the start of 2021. Contrary to claims 

that misinformation does not affect choices 

(7), the causal estimates  reported by Allen 

et al. suggest that exposure to a single piece 

of vaccine misinformation reduced vaccina-

tion intentions by ~1.5 percentage points. 

Particularly noteworthy is that when pre-

dicting how big an impact misinforma-

tion exerts on vaccination intentions, what 

mattered most was not the veracity of the 

article but rather the extent to which the 

article claimed that vaccines were harmful 

to people’s health. A key example of such 

true-but-misleading content is the follow-

ing headline from the Chicago Tribune: “A 

‘healthy’ doctor died two weeks after getting 

a COVID-19 vaccine; CDC is investigating 

why.” This headline is misleading because 

the framing falsely implies causation where 

there is only correlation (i.e., there was no 

evidence that the vaccine had anything to 

do with the death of the doctor). Nonethe-

less, this headline was viewed by nearly 55 

million people on Facebook, which is more 

than six times the exposure of all fact-

checked misinformation combined.

In the final step, Allen et al. assign weight 

to the treatment (i.e., persuasion) effect (es-

timated with a machine learning classifier) 

by looking at the number of exposures for 

each URL on the platform. To accomplish 

this, they obtained 13,206 URLs about 

COVID-19 vaccines on Facebook in 2021. 

By differentiating URLs flagged as misin-

formation by fact-checkers from those not 

flagged but still hesitancy inducing, the 

authors compared the impact of false ver-

sus misleading information. About 98% of 

the total 500 million URL views came from 

misleading content rather than content 

that was fact-checked as false. When tak-

ing the product of exposure and treatment 

Department of Psychology, Downing Site, University of 
Cambridge, Cambridge, UK. 
Email:  sander.vanderlinden@psychol.cam.ac.uk

matrices induce substantial structural defor-

mations. The inclusion of multiple local pro-

tons results in the formation of small silicate 

fragments or a “chipping away” of the min-

erals. Microdroplets splashing onto mineral 

particles also results in surface roughening.

 The interface may also facilitate the oxi-

dization of silyl ethers to produce silicates 

during quartz fragmentation. This mecha-

nism is supported by parallels in accelerated 

microdroplet reactions with silicate silicon-

oxygen (Si-O) bond cleavage and oxidation in 

C-O chemistry (7, 8). As for the nature of the 

oxidizing agent at air-water interfaces, the 

role of the water radical cation (12) has been 

implicated in C-O bond cleavages, carbon-

hydrogen (C-H) bond activation, and other 

oxidation reactions. Spoorthi et al . provide 

computational support for the hypothesis 

that H2O
+•

 may facilitate mineral degrada-

tion by abstracting electrons from silica. 

Other processes may rely on accelerated 

reactions at the air-water interface of mi-

crodroplets. For example, evidence supports 

a role in accelerating enzymatic reactions, 

such as peptide proteolysis by trypsin (13). 

This raises the question of whether intra-

cellular reactions might also be accelerated 

because air-water interfaces with a small 

radius of curvature are associated with local 

changes in the hydrophilicity of amino acids 

near active sites of enzymes. This argument 

is especially relevant given the role of elec-

tric fields on enzyme reaction rates (14). An-

other question is whether it is possible that 

inverted droplets—air droplets in aqueous 

solution—might also show accelerated reac-

tions. Such microdroplets are formed during 

bubble injection from breaking waves. Accel-

erated reactions occur at electrode surfaces 

(15) and raise questions about whether redox 

reactions and electrodeposition might be 

used to improve battery performance and 

whether the microparticle-to-nanoparticle 

transformations demonstrated by Spoorthi et 

al . might also play a useful role here. j
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M
isinformation is viewed as a threat 

to science, public health, and de-

mocracies worldwide (1). Experts 

define misinformation as content 

that is false or misleading, such 

that it contains some facts but is 

otherwise manipulative (2, 3). Yet, the im-

portance of this distinction has remained 

unquantified. On pages 978 and 979 of this 

issue, Allen et al . (4) and Baribi-Bar tov et 

al . (5), respectively, report on the impact 

of misinformation on social media. Allen et 

al . find that Facebook content not flagged 

as misinformation but sti ll expressing 

misleading views on vaccinations had a 

much  bigger effect on vaccination inten-

tions compared with outright falsehoods 

because of its greater reach. Baribi-Bartov 

et al. investigate who is responsible for 

spreading misinformation about voting on 

X (previously Twitter), identifying highly 

networked citizens (“supersharers”) who 

supply about a quarter of the fake news 

received by their followers. These findings 

highlight new ways to intervene in misin-

formation propagation. 

The global spread of misinformation 

can have deleterious consequences for so-

ciety, including election denial and vaccine 

hesitancy (1, 2, 6). Yet, some scholars have 

criticized such claims, noting that quantita-

tive evidence of the causal impact of mis-

information—and those who spread it—is 

often lacking and limited to self-repor ted 

data or laboratory conditions that may not 

generalize to the real world (7). Although 

this is a valid concern, it would neither be 

ethical nor feasible to randomly assign half 

the population to misinformation about 

vaccines or elections to determine whether 

that changes vaccine uptake or election out-

comes. The tobacco industry weaponized 

the lack of direct causal evidence for the im-

pact of smoking on lung cancer by manipu-

lating public opinion and casting doubt on 

the negative health consequences of smok-

ing, even though plenty of other good evi-

dence was available to inform action (8). I t 

is therefore important to have realistic ex-

pectations for standards of evidence.

Allen et al. combine high-powered con-

trolled experiments with machine learning 

and social media data on roughly 2.7 billion 

vaccine-related URL views  on Facebook 

during the rollout of the first COVID-19 vac-

cine at the start of 2021. Contrary to claims 

that misinformation does not affect choices 

(7), the causal estimates  reported by Allen 

et al. suggest that exposure to a single piece 

of vaccine misinformation reduced vaccina-

tion intentions by ~1.5 percentage points. 

Particularly noteworthy is that when pre-

dicting how big an impact misinforma-

tion exerts on vaccination intentions, what 

mattered most was not the veracity of the 

article but rather the extent to which the 

article claimed that vaccines were harmful 

to people’s health. A key example of such 

true-but-misleading content is the follow-

ing headline from the Chicago Tr ibune: “A 

‘healthy’ doctor died two weeks after getting 

a COVID-19 vaccine; CDC is investigating 

why.” This headline is misleading because 

the framing falsely implies causation where 

there is only correlation (i.e., there was no 

evidence that the vaccine had anything to 

do with the death of the doctor). Nonethe-

less, this headline was viewed by nearly 55 

million people on Facebook, which is more 

than six times the exposure of all fact-

checked misinformation combined.

In the final step, Allen et al. assign weight 

to the treatment (i.e., persuasion) effect (es-

timated with a machine learning classifier) 

by looking at the number of exposures for 

each URL on the platform. To accomplish 

this, they obtained 13,206 URLs about 

COVID-19 vaccines on Facebook in 2021. 

By differentiating URLs flagged as misin-

formation by fact-checkers from those not 

flagged but still hesitancy inducing, the 

authors compared the impact of false ver-

sus misleading information. About 98% of 

the total 500 million URL views came from 

misleading content rather than content 

that was fact-checked as false. When tak-

ing the product of exposure and treatment 
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matrices induce substantial structural defor-

mations. The inclusion of multiple local pro-

tons results in the formation of small silicate 

fragments or a “chipping away” of the min-

erals. Microdroplets splashing onto mineral 

particles also results in surface roughening.

 The interface may also facilitate the oxi-

dization of silyl ethers to produce silicates 

during quartz fragmentation. This mecha-

nism is supported by parallels in accelerated 

microdroplet reactions with silicate silicon-

oxygen (Si-O) bond cleavage and oxidation in 

C-O chemistry (7, 8). As for the nature of the 

oxidizing agent at air-water interfaces, the 

role of the water radical cation (12) has been 

implicated in C-O bond cleavages, carbon-

hydrogen (C-H) bond activation, and other 

oxidation reactions. Spoorthi et al . provide 

computational support for the hypothesis 

that H2O
+•

 may facilitate mineral degrada-

tion by abstracting electrons from silica. 

Other processes may rely on accelerated 

reactions at the air-water interface of mi-

crodroplets. For example, evidence supports 

a role in accelerating enzymatic reactions, 

such as peptide proteolysis by trypsin (13). 

This raises the question of whether intra-

cellular reactions might also be accelerated 

because air-water interfaces with a small 

radius of curvature are associated with local 

changes in the hydrophilicity of amino acids 

near active sites of enzymes. This argument 

is especially relevant given the role of elec-

tric fields on enzyme reaction rates (14). An-

other question is whether it is possible that 

inverted droplets—air droplets in aqueous 

solution—might also show accelerated reac-

tions. Such microdroplets are formed during 

bubble injection from breaking waves. Accel-

erated reactions occur at electrode surfaces 

(15) and raise questions about whether redox 

reactions and electrodeposition might be 

used to improve battery performance and 

whether the microparticle-to-nanoparticle 

transformations demonstrated by Spoorthi et 

al . might also play a useful role here. j
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Italian national newspapers portrayed COVID-19 vaccines during 
2020–2021: 5,621 articles from seven newspapers. 

Qualitative analysis revealed instances of “false balance,” where 
anti-vaccine views were presented alongside pro-vaccine 
perspectives as if equally supported by evidence. 



The narratives evolution
during COVID 19 pandemic

Using the transformer-based model, we identified 12 supernarratives 
that evolved over the three years studied. 

The analysis shows that there are often real events behind 

mis/disinformation trends, which unverified sources 
misrepresent or take out of context 



Public Health and Research

• R&D is part of PH preparedness
• Research results impact on PH possible 

action
• Research capacity can affect equity
• Open data necessary for  for both sides
• Funding streams linking R&D and Public 

Health priorities
• Common ground the difficulty to 

communicate uncertainty to public



Use of Corona virus 
(COVID-19) tests in 
Italy

Nasal Swabs by month in 2020
source: Protezione Civile

Mean N. tests / per day
- February 2020 :        643
- June 2020 :           50.379



Debate and controversy over air disinfection during 
the COVID-19 pandemic in Italy

Various devices entered 
the market from the 
beginnig of pandemic:
• ozone generators, 
• UV-C lamps, 
• ionizers, 
• HEPA air purifiers, 
• plasma systems, 
• and others. 

Main debated issues:
• Effectiveness vs efficay
• Health and safety
• Regulation and misleading  

claims
• Misinformation and «miracle 

cures»
• Unsafe use 
• Public spending  

appropriateness



Public Health and Industry 

Some critical issues
• Different /conflicting standards/tools 

in the market 
•  public opinion disoriented
• Safety issues

• Availability and equity 
• Shortage which brings to prioritisazion 

(potentially to black market!)
• Accessibility ( different barriers)

• PH actions influenced by tools 
and services availability

• Standards, procurement, 
supply chains predefinition  

• Interaction ways preliminary 
definition

• Equity issues (international, 
nationla subnational)

• Public financing and scientific 
evidence background



Emergency upscale of hospital beds (below the example of ICU bed capacity)

Data Source: Italian Ministry of Health

Fiera Milano 
(exhibition space), 

adapted for COVID-19 
management

Healthcare response :
flexible hospital capacity



Target 1 staff/10.000 inh.

Human Resources dedicated to contact tracing, diagnoses, monitoring of quarantine and isolation procedures

Health system strenghtening : 
increase in human resources



Public Health  and Healthcare
• PH and Health care have complementary 

roles 
• PH often underfunded

• Unified procurement and ethical 
allocation frame works

• Public Health  imperative in pandemics is to 
guarantee response to health needs:

• Interchangeability (partially) of health 
professionals 

• Digital health standards and 
Integrated/interoperable Information 
Systems can make the difference

Some critical issues 
• Possible different approaches to 

communication (patient vs 
community perspective)

• mixed messages  can reduce 
trust and compliance 

• Mismatch in the role played 
• Competition in resources 

allocation:



Final Remarks
• Should we remind to communities what is Public Health 

and its role?
• Public Health still is 

• a mix of science and art 
• adapted to local situation 
• coordinated at national, international and global level.
• needs a multilateral approach

• Training in Public Health  human resources
• The range of possible Public Health actions (science and 

art) is always influenced by interactions with Research, 
Healthcare and Industry :

• Tintegration on routinary base 
• Public Health, Reseach, Healthcare and Industry play 

together in a complex system game
• acting as a team increases the best possible response and 

promotes «Trust» in the community. 
• Research on Communication understanding and 

management is a priority

«Salus Populi 
Suprema Lex Esto»

Health Magistracy 


	Slide 1: Healthcare, Research and Industry  links are essential to  Public Health response 
	Slide 2: Public Health perspectives and tools
	Slide 3: Public Health  as a Network in a Complex Adaptive System
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Pathogens prioritizations WHO 2024
	Slide 10: Misleading contents and false balance
	Slide 11: The narratives evolution during COVID 19 pandemic
	Slide 12: Public Health and Research
	Slide 13: Use of Corona virus (COVID-19) tests in Italy
	Slide 14: Debate and controversy over air disinfection during the COVID-19 pandemic in Italy
	Slide 15: Public Health and Industry 
	Slide 16
	Slide 17: Health system strenghtening :  increase in human resources
	Slide 18: Public Health  and Healthcare
	Slide 19: Final Remarks



