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ABSTRACT

INTRODUCTION The past few years have faced unprecedented
communication problems in healthcare as public health
professionals were insufficiently prepared to spread
trustworthy information during a global pandemic. We held
a workshop during the 17th World Public Health Conference
2023, aiming at creating a peer-to-peer collaboration
platform to exchange research findings about public health
communication with colleagues worldwide. This report aims
to summarize the survey results at the workshop which was
entitled "It’s (not) rocket science! A quick guide to successful
scientific communication in Public Health" held on the first
day of the conference, attracting over 150 attendees.
METHODS After the workshop, we invited participants to
complete a 16-question multiple-choice survey via Google
Forms to gather their opinions and experiences in public
health communication.

RESULTS We collected 48 responses: most of them (71%)
were from medical residents in public health. In all, 31%
of respondents reported to have undergone specialized

INTRODUCTION

Public health has often dealt with misinformation and
communication challenges. Disease outbreaks like HIV,
Swine Flu, Ebola, Zika and COVID-19, have highlighted that
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training in public health communication. In their daily
work, 80% reported engaging in communication with the
general population, although many lacked confidence in their
knowledge; 86% had communicated a public health message
at least once, primarily through public speeches (54%) and
social media (44%). While 63% used spoken word as their
main channel, 65% believed mixed communication methods
were the most effective using more than one channel as, for
example, 40% used both spoken pictures and written words.
Additionally, 67% felt they had successfully reached people
with different values, breaking through knowledge barriers.
CONCLUSIONS The findings acquired from the survey
highlight existing difficulties and knowledge gaps in
communication, particularly when communicating with
the general population. The results offer a starting point for
the implementation of tailored interventions and training
programs to reduce the disparities in communication skills
of public health professionals.

inaccurate information leads to uncertainty, undermining
public health’s effective responses'?. The excess of inaccurate
or false information during a health crisis or emergency can
worsen the epidemiological framework*. During the SARS-
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CoV-2 pandemic outbreak, misinformation took center
stage. A silent, parallel epidemic of misleading information,
known as ‘infodemic’, made the access to health knowledge
more difficult not only for the general public but also for
health professionals®. Moreover, in the present times, social
media can be a double-edged sword®. On the one hand, they
are a useful tool for policy makers, governments, health
authorities and news networks to promote awareness and
health literacy. On the other hand, they represent platforms
of indomitable flow of myths, incorrect epidemiological data
and misleading information’. In these hard times, public
health authorities and workers should focus to expand health
literacy, develop and master communication skills, and earn
public trust®®.

The communication challenges that public health faced
in the last years were unprecedented. The COVID-19
pandemic found public health workers entirely unprepared
or insufficiently educated to communicate with colleagues
and patients and spread trustworthy information*. Therefore,
in the last few years, we have dedicated ourselves to the
detailed study of different aspects of communication.

On the occasion of the 17th World Congress on Public
Health, held in Rome during 2-6 May 2023, we organized
a workshop on public health communication. At the end
of the workshop, we invited participants to take an online
survey. Our aim was to investigate audience’s attitudes and
experience in the field of Public Health Communication. The
results of this survey are the focus of this short article.

METHODS

The study setting

The workshop “It’s (not) rocket science! A quick guide to a
successful scientific communication in Public Health” took
place on the first conference day on 2 May 2023, and lasted
60 minutes.

The workshop
The key questions that we wanted to address were:

How to present scientific findings and relevant data to

scientists and health professionals? How to make data

more understandable?

How to deliver a clear message and maintain public trust

in science through successful campaigns?

The workshop had two sessions each lasting 20 minutes.
The initial session focused on skill enhancement, specifically
targeting the communication of scientific information and
data within the healthcare community and among industry
‘insiders’. This segment started with a presentation entitled
“How to: Data Visualization”, emphasizing the importance
of understanding core principles in visualizing data to
enhance exploration and explanation of data. In today’s fast-
paced world, data visualization offers a swift and universally
comprehensible means of understanding and conveying
information. Linked to the first topic, the second presentation
of the session delved into digital communication and
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artificial intelligence, shedding light on the emergence of
the digital educator and its applications within the realms
of epidemiology and public health. This segment aimed to
elucidate the evolving role of digital technology in education
and its profound impact on the dissemination of critical
health information to the general public.

In the second session entitled “Communicate health to
people: successful examples”, some practical examples were
provided showcasing the effective utilization of animated
visuals, in cartoon style, within public health initiatives?®.
These examples underscored specific, and often overlooked,
populations such children, adolescents, and young adults.
The objective of these examples was to heighten awareness
on pertinent health issues such as the COVID-19 and
vaccination and the proper utilization of antibiotics*®.

Between the two sessions a symposium on “Do’s and
don’ts: infographics for health professionals vs general
public” was planned to uncover the most common mistakes
in graphical communication. During the symposium,
some real world and fake examples of good and bad
visual communication were analyzed to give the audience
a practical guide. A “Questions & Answers” session was
reserved for the end of the workshop!™.

Evaluation

At the end of the workshop, we invited participants to take
an online survey asking their attitudes and experience in the
field of PH Communication. To collect workshop feedback
and investigate audience characteristics, we designed an ad
hoc questionnaire that was administered during the Q&A
session, when a QR code linking to the survey was shown
ensuring an anonymous participation. Data were collected
during 2-17 May 2023, among professionals who attended
the workshop.

Study design

The questionnaire consisted of 16 multiple-choice questions
and was designed with the approval of all the authors and
speakers that took part in the workshop (Supplementary
file Table S1). The cross-sectional survey investigated
sociodemographic information, including education level and
occupation, and communication skills, including background
and specific education. The last part was designed to assess
participants’ experiences in communication, providing
a progressive focus on their ability to burst their own
‘knowledge bubble’!*13, in other words the construct that
filters knowledge attainable only to those within a specific
environment, and to reach the general population.

Data analysis

Data were collected electronically via Google Forms and
analysis was performed using the Software IBM SPSS
Statistics Version 28, 2023. Data visualization was created
with Microsoft Excel (Office Package, Microsoft Corp.,
Redmond, WA, 2024). Categorical variables are presented as
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Table 1. Characteristics of survey participants. Data
from the survey administered at the end of the
workshop “It’s (not) rocket science! A quick guide to a
successful scientific communication in Public Health”
that took place during the 17th World Congress on
Public Health in Rome, May 2023 (N=48)

Characteristics

Age (years)

25-34 37(77)
35-44 10 (21)
45-54 1(2)
Gender

Female 28 (60)
Male 18 (38)
I prefer not to answer 1(2)
Country of work

Italy 39 (81)
Portugal 3(6)
United Kingdom 2(4)
Other® 49
Education level®

Bachelor’s degree 1(2)
Master’s degree 31 (65)
Higher than Master’s degree 15(31)
Institution of work

Hospital /public health or primary care 42 (88)
department

University 39 (83)
Occupation

Medical resident in Hygiene and Public Health 34 (71)
Research fellow 5(10)
Epidemiologist 3(6)
Other® 6 (13)
Structured training in public health

communication received

Yes 15 (31)
No 33 (69)
Ways of reaching training in

communication (N=16)¢

University® 9 (60)
Master’s/other private course 4 (27)
Company/institution of work 3(20)

a Other category includes Indonesia, Mauritania, Rwanda, and Republic of South
Africa. b One participant did not answer. ¢ Other category includes permanent
public health department or hospital staff, academics, postgraduate students, and
clinicians. d Those who received structured training in public health communication
(n=15). e One participant reported having received public health communication
training in both university and in a Master’s course.
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frequencies and percentages.

RESULTS
More than 150 people attended the workshop “It’s (not)
rocket science! A quick guide to a successful scientific
communication in Public Health” and 48 participants, around
30%, completed the online survey. Most respondents (77%)
were aged 25-34 years and 60% identified themselves
as female. The majority declared that they work in Italy;
however, professionals employed in the following countries
also participated in the data collection: Portugal, United
Kingdom, Mauritania, Rwanda, and Republic of South Africa.
The level of education mainly reported was a Master’s
degree (65%), followed by PhD or other higher academic
qualifications (31%). Most of the respondents (71%)
were medical residents in public health. Only 31% of the
respondents reported having received specific training in
public health communication. Of these, 60% were trained
during university years, 27% through Master’s or private
courses, and 20% through in-company courses (Table 1).
No significant differences in terms of training received
were found when stratifying the sample by age, gender,
nationality, education level, and working area.

Do we use communication skills in our daily practice?
As shown in Figure 1, in question 10 of the survey
(Supplementary file Table S1) professionals most often
reported the need to communicate in their daily practice
with colleagues and communication with co-workers also
appeared to be the one considered the least difficult. On the
other hand, communication to the general population was
a common task as well, reported as a daily activity by 80%
of the respondents, and most of the sample felt hesitant
and lacking knowledge. Finally, 57% of survey participants
declared that they used digital communication channels in
their daily practice; however, in question 11 of the survey
(Supplementary file Table S1) more than 60% reported
that they lack specific communication skills with such
devices. Furthermore, those who received university-level
communication training appeared to feel less competent in
addressing the population (89%) against those who did not
(11%).

Do we reach the general population with public health
messages?

When asked if they had ever been involved in communicating
a public health message to the general population (Figure
2), the 86% of the sample declared having been at least
once involved; the most frequently reported contexts were
public speeches (54%), social media (44%), schools (25%),
hospital/wards (23%), and registered interviews (23%).
In question 13 of the survey (Supplementary file Table S1),
communication channels were investigated as well: 63%
of respondent reported to communicate manly via spoken
word, 52% with words and pictures, 40% by written word,

(July):20
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Figure 1. Percentage of respondents declaring their most used communication areas (purple dot) vs the
communication areas where they feel having a lack of appropriate knowledge (blue dot). Data from the survey
administered at the end of the workshop “It’s (not) rocket science! A quick guide to a successful scientific
communication in Public Health” that took place during the 17th World Congress on Public Health in Rome,

May 2023 (N=48)
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Figure 2. Percentage of respondents declaring their most used communication channels (purple dot) vs the
communication channels they feel more appropriate for communication (blue dot). Data from the survey
administered at the end of the workshop “It’s (not) rocket science! A quick guide to a successful scientific
communication in Public Health” that took place during the 17th World Congress on Public Health in Rome,

May 2023 (N=48)
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23% through posters, and 17% flyers. Although frequently
used, the speech channel and the written channel did
not seem to be considered a good channel, as reported in
question 13 of the survey (Supplementary file Table S1).
Mixed channels of communication were considered the most
effective (65%) for reaching the general population; 40%
would use both spoken pictures and written words and 27%
would use both speech and spoken pictures.

Do we reach people with different values (bubble burst)?
In all, 67% of respondents reported having succeeded
in bursting the knowledge bubble reaching people with
different values. The settings in which this occurred most
often appeared to be public speaking (35%), ambulatory
(26%), school (22%), social media (22%). Registered
interviews and books did not seem to be considered
favorable contexts to leave the knowledge bubble, as 2%
and 0% of our respondents selected them, respectively.
In particular, it appeared that those who received
communication training, knew how to burst the bubble
(80%) and, specifically, 50% of them burst the bubble in
schools.

DISCUSSION

This article aims to provide a general analysis of the issues
surrounding public health communication and present data
from a survey administered to public health professionals
during an international meeting. The workshop, which
was attended by a large and multidisciplinary audience
underlined the perceived importance of addressing the
communication challenges in public health.

The survey conducted after the workshop revealed
valuable insights into the profile and experiences of the
participants, particularly highlighting the growing interest
in public health communication among young professionals.
However, it was noted that only a minority of respondents
reported receiving specific training in this domain, indicating
a potential gap in educational training in communication
skills in public health. Other studies observed a lacking
background and specific training in communication among
public health trainees!, proving that the knowledge gap in
communication is tangible.

Furthermore, the study explored the impact of
formal education in communication on the competence
of professionals in addressing the general population.
Surprisingly, participants who received university-level
communication training appeared to feel less competent in
addressing the population compared to those who did not.
The results indicate that individuals who engage with specific
aspects of public health communication gain a deeper
understanding of the breadth of this domain. As a result,
implementing focused educational programs to improve
communication abilities among public health professionals
could effectively address identified deficiencies. Utilizing
evidence-based remote video-based behavioral skills

training could be beneficial in addressing particular areas of
low competence, such as public speaking, and overcoming
associated anxiety disorders?®.

Further, the present study explored the channels through
which professionals communicate health information, with
mixed channels being perceived as the most effective. This
insight provides practical guidance for future interventions,
emphasizing the importance of utilizing diverse
communication strategies to reach a broader audience
particularly with a powerful source like social media that are
drawing attention with their pros and cons!®8,

Moreover, the findings regarding the success in bursting
knowledge bubbles underscore the importance of tailored
communication approaches. Public speaking and social
media emerged as effective settings for challenging pre-
existing beliefs, emphasizing the role of these platforms in
fostering health literacy.

The recognized dual nature of public health underscores
the significance of scientific evidence alongside effective
communication with stakeholders and the public to enhance
public health outcomes'®. Evidence-based public health is a
critical aspect of this duality, as it emphasizes the importance
of using the best available evidence for decision-making in
public health practice and policy?. This evidence can be
derived from various sources, including epidemiological
studies, community-based research, and stakeholder
engagement?'2, Furthermore, effective communication
strategies, such as risk communication, play a crucial role in
ensuring that public health messages are clearly understood
and acted upon by the general population?*?¢. Stakeholder
engagement is also highlighted as a key component of
evidence-based public health, as it not only makes research
and research processes more visible but also contributes to
new networks and optimized data collection on public health
perceptions?’. Additionally, the role of public engagement
with science is crucial in driving understanding and action
in public health, as it helps bridge the gap between scientific
knowledge and public understanding?®#. This is particularly
important in the context of public health emergencies, where
effective communication and engagement with stakeholders
are essential for containing outbreaks and implementing
appropriate public health measures3®3!,

Limitations

One of the main limitations of this study pertains to
selection bias among the respondents who completed the
questionnaire. A plausible selection bias is evident in the
fact that 77% of respondents were under the age of 34
years, suggesting that the topic of communication in public
health may be more appealing and engaging to younger
age groups. However, we have no information about the
total workshop’s audience. Additionally, it is important to
consider that those who participated in the workshop were
likely already interested in the topic of communication or
participated because they felt that they lacked knowledge in
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this area. This pre-existing interest or perceived gaps could
have affected their engagement with the workshop and
their responses to the questionnaire. Another significant
limitation is the small number of participants who completed
the questionnaire, which could limit the generalizability of
the findings. Furthermore, the study would have benefited
from the administration of a preliminary survey prior to the
workshop, in addition to the post-workshop questionnaire,
in order to better evaluate workshop output. This pre-
event survey would have provided baseline data, enabling a
more comprehensive assessment of the workshop’s impact
on participants’ knowledge and attitudes. In addition, by
shaping their attitudes, the workshop could have affected
how participants reported their experiences and perceptions.
This potential influence highlights the need for caution in
interpreting the results, as the positive effects reported may
partly reflect the immediate impact of the workshop rather
than long-term changes in attitudes or behaviors through
communication in public health.

CONCLUSIONS

The insights gained from this survey contribute to the
ongoing discussion on the challenges of public health
communication. The findings provide a starting point for
developing targeted training programs and interventions to
address the identified gaps in communication skills among
public health professionals. As the field of public health
communication continues to evolve, concerted efforts are
required to equip professionals with the necessary skills
to navigate the complex landscape of health information
dissemination.

REFERENCES

1. Zarocostas ]J. How to fight an infodemic. Lancet.
2020;395(10225):676.doi:10.1016/50140-6736(20)30461-X

2. Genovese C, La Fauci V, Di Pietro A, et al. COVID-19: opinions
and behavior of Italian general population during the first
epidemic phase. Acta Biomed. 2022;93(3):e2022262.
doi:10.23750/abm.v93i3.12262

3. Di Biagio A, Taramasso L, Gustinetti G, et al. Missed
opportunities to prevent mother-to-child transmission of HIV
in Italy. HIV Med. 2019;20(5):330-336.doi:10.1111 /hiv.12728

10.

11.

12.

13.

14.

15.

16.

17.

18.

| I

infodemic. ] Public Health Policy. 2020;41(4):410-420.
doi:10.1057/s41271-020-00247-w

MacKay M, Colangeli T, Thaivalappil A, Del Bianco A,
McWhirter ], Papadopoulos A. A review and analysis of
the literature on public health emergency communication
practices. ] Community Health. 2022;47(1):150-162.
doi:10.1007/s10900-021-01032-w

Zheng M, Jin H, Shi N, et al. The relationship between health
literacy and quality of life: a systematic review and meta-
analysis. Health Qual Life Outcomes. 2018;16(1):201.
doi:10.1186/s12955-018-1031-7

Odone A, Sgueglia AC, Bertuccio P, et al. “Leo&Giulia standing
for public health”: an animated series to promote the values of
public health among school-aged children. Best practices and
field-trial protocol. Ann Ig. 2024;36(2):144-152. doi:10.7416/
ai.2024.2604

Palandri L, Filippini T, Ferrari E, et al. It’s (not) rocket science!
a quick guide to a successful scientific communication in
public health. Popul Med. 2023;5(Supplement). doi:10.18332/
popmed /164193

Pariser E. The Filter Bubble: What The Internet Is Hiding From
You. Penguin UK; 2011.

Briand SC, Cinelli M, Nguyen T, et al. Infodemics: a new
challenge for public health. Cell. 2021;184(25):6010-6014.
doi:10.1016/j.cell.2021.10.031

MacKay M, Li Y, Papadopoulos A, McWhirter JE. Overview of
the health communication curriculum in Canadian master
of public health programs. | Public Health Manag Pract.
2023;29(6):906-914. doi:10.1097/PHH.0000000000001758
Laske MM, DiGennaro Reed FD, Braren JTB. The efficacy of
remote video-based behavioral skills training and awareness
training on public speaking performance. ] Appl Behav Anal.
2024;57(1):247-261.doi:10.1002 /jaba.1030

Kanchan S, Gaidhane A. Social media role and its impact on
public health: a narrative review. Cureus. 2023;15(1):e33737.
doi:10.7759/cureus.33737

Palandri L, Urbano T, Pezzuoli C, et al. The key role of public
health in renovating Italian biomedical doctoral programs.
Ann Ig. 2024;36(3):353-362. doi:10.7416/2i.2024.2592
Odone A, Signorelli C. When vaccine hesitancy makes
headlines. Vaccine. 2017;35(9):1209-1210. doi:10.1016/j.
vaccine.2015.11.051

4. Tangcharoensathien V, Calleja N, Nguyen T, et al. Framework
for managing the COVID-19 infodemic: methods and results of
an online, crowdsourced WHO technical consultation. ] Med
Internet Res. 2020;22(6):e19659. doi:10.2196 /19659

5. Grignolio A, Morelli M, Tamietto M. Why is fake news so
fascinating to the brain? Eur ] Neurosci. 2022;56(11):5967-
5971.doi:10.1111/ejn.15844

6. Rothkopf D.J. When the Buzz Bites Back. Washington Post.
Accessed July 11, 2024. https://www.washingtonpost.com/
archive/opinions/2003/05/11/when-the-buzz-bites-back/
bc8cd84f-cab6-4648-bf58-0277261af6cd/.

7. Mheidly N, Fares ]J. Leveraging media and health
communication strategies to overcome the COVID-19

Popul. Med. 2024;6
10.18332

s://doi.org

19.

20.

21.

22.

23.

Turnock BJ. Public Health: What It [s and How It Works. Jones
& Bartlett Learning; 2004.

Roberts I. Evidence based public health. BM].
1994;309(6969):1659. doi: 10.1136/bmj.309.6969.1659¢
South ], Stansfield J, Fenton K. Putting communities
at the heart of public health. Perspect Public Health.
2015;135(6):291-293.doi:10.1177/1757913915610495
Nederveld A, Duarte KF, Broaddus-Shea ET. Growing
PEACHnet: building a practice-based research network in
western Colorado. ] Am Board Fam Med. 2022;35(1):115-123.
doi:10.3122 /jabfm.2022.01.210268

Stajura M, Glik D, Eisenman D, Prelip M, Martel A,
Sammartinova ]. Perspectives of community- and faith-based

(July):20
popmed /191254


https://doi.org/10.18332/popmed/191254
http://doi.org/10.1016/S0140-6736(20)30461-X
http://doi.org/10.23750/abm.v93i3.12262
http://doi.org/10.1111/hiv.12728
http://doi.org/10.2196/19659
http://doi.org/10.1111/ejn.15844
https://www.washingtonpost.com/archive/opinions/2003/05/11/when-the-buzz-bites-back/bc8cd84f-cab6-4648-bf58-0277261af6cd/
https://www.washingtonpost.com/archive/opinions/2003/05/11/when-the-buzz-bites-back/bc8cd84f-cab6-4648-bf58-0277261af6cd/
https://www.washingtonpost.com/archive/opinions/2003/05/11/when-the-buzz-bites-back/bc8cd84f-cab6-4648-bf58-0277261af6cd/
http://doi.org/10.1057/s41271-020-00247-w
http://doi.org/10.1007/s10900-021-01032-w
http://doi.org/10.1186/s12955-018-1031-7
http://doi.org/10.7416/ai.2024.2604
http://doi.org/10.7416/ai.2024.2604
http://doi.org/10.18332/popmed/164193
http://doi.org/10.18332/popmed/164193
http://doi.org/10.1016/j.cell.2021.10.031
http://doi.org/10.1097/PHH.0000000000001758
http://doi.org/10.1002/jaba.1030
http://doi.org/10.7759/cureus.33737
http://doi.org/10.7416/ai.2024.2592
http://doi.org/10.1016/j.vaccine.2015.11.051
http://doi.org/10.1016/j.vaccine.2015.11.051
http://doi.org/10.1136/bmj.309.6969.1659c
http://doi.org/10.1177/1757913915610495
http://doi.org/10.3122/jabfm.2022.01.210268

Short Report | Population Medicine

24.

25.

26.

27.

28.

29.

30.

31.

organizations about partnering with local health departments
for disasters. Int ] Environ Res Public Health. 2012;9(7):2293-
2311.doi:10.3390/ijerph9072293

Glik DC. Risk communication for public health emergencies.
Annu Rev Public Health. 2007;28:33-54. doi:10.1146/annurev.
publhealth.28.021406.144123

Paulik LB, Keenan RE, Durda JL. The case for effective risk
communication: lessons from a global pandemic. Integr
Environ Assess Manag. 2020;16(5):552-554. doi:10.1002/
ieam.4312

Revere D, Calhoun R, Baseman ], Oberle M. Exploring bi-
directional and SMS messaging for communications between
Public Health Agencies and their stakeholders: a qualitative
study. BMC Public Health. 2015;15:621. d0i:10.1186/s12889-
015-1980-2

Budin-Ljgsne I, Friedman BB, Baaré WFC, et al. Stakeholder
engagement in European brain research: experiences of the
Lifebrain consortium. Health Expect. 2023;26(3):1318-1326.
doi:10.1111/hex.13747

Weingart P, Joubert M, Connoway K. Public engagement with
science-Origins, motives and impact in academic literature
and science policy. PLoS One. 2021;16(7):e0254201.
doi:10.1371/journal.pone.0254201

Scheufele DA, Krause NM, Freiling I, Brossard D. What we
know about effective public engagement on CRISPR and
beyond. Proceedings of the National Academy of Sciences.
2021;118(22):€2004835117. doi:10.1073 /pnas.2004835117
Bagdasarian N, Cross GB, Fisher D. Rapid publications risk
the integrity of science in the era of COVID-19. BMC Med.
2020;18(1):192.d0i:10.1186/s12916-020-01650-6
Coronado F, Chen GM, Smith CK, Glynn MK. Communicating
science: the role of centers for Disease Control and
Prevention’s field-based Epidemic Intelligence Service officers,
2009-2014. ] Public Health Manag Pract. 2016;22(4):403-408.
doi:10.1097/PHH.0000000000000326

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING
This study was supported by a grant UNIMORE FAR 2023 from the
University of Modena and Reggio Emilia.

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval was not required for this study. Participation in the
survey was deemed informed consent.

Popul. Med. 2024;6
10.18332

s://doi.org

DATA AVAILABILITY
Data sharing is not applicable to this article as no new data were created.

AUTHORS' CONTRIBUTIONS

Conceptualization: CL, EF and LP. Methodology: LP, TF, AGC and AO.
Formal analysis, data curation: CL, EF and LP. Writing of original draft: CL,
EF, LP and TF. Writing, reviewing and editing of manuscript: all authors.
Supervision: TF, AO, AGC, ER and MV. All the authors read and approved
the final version of the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

(July):20
popmed /191254


https://doi.org/10.18332/popmed/191254
http://doi.org/10.3390/ijerph9072293
http://doi.org/10.1146/annurev.publhealth.28.021406.144123
http://doi.org/10.1146/annurev.publhealth.28.021406.144123
http://doi.org/10.1002/ieam.4312
http://doi.org/10.1002/ieam.4312
http://doi.org/10.1186/s12889-015-1980-2
http://doi.org/10.1186/s12889-015-1980-2
http://doi.org/10.1111/hex.13747
http://doi.org/10.1371/journal.pone.0254201
http://doi.org/10.1073/pnas.2004835117
http://doi.org/10.1186/s12916-020-01650-6
http://doi.org/10.1097/PHH.0000000000000326

