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ABSTRACT

Objective Extensive research and important discoveries
on the microbiome have led to a growth in media
coverage. This study explores how the microbiome has
been portrayed in press sources popular among American
and Canadian audiences.

Design Content analysis.

Methods Using the FACTIVA Database, we compiled a
finalised data set of (N=830) articles from press sources
popular among American and Canadian audiences which
were published between 1 January 2018 and 11 October
2019 and which contained at least one of the following
search terms: ‘microbiome’, ‘microbiota’, ‘gut health’,
‘healthy gut’, ‘unhealthy gut’, ‘gut bacteria’, ‘probiotic’ or
‘probiotics.” We performed content analysis on the articles
to determine how often ideas of the microbiome were
presented as beneficial, in which health contexts, and
whether actions could be taken to reap stated benefits. We
compared this portrayal of benefits with critical portrayals
of the microbiome.

Results Almost all of the articles (94%) described health
benefits associated with the microbiome with many (79%)
describing actions which could be taken to reap stated
benefits. Articles most often described health benefits in
more broad, general context (34%) and most commonly
outlined actions related to food/drug (45%) as well as
probiotic (27%) intake. Only some articles (19%) provided
microbiome-related critiques or limitations. Some of

the articles (22%) were focused on highlighting specific
research developments, and in these articles, critiques or
limitations were more common.

Conclusions Articles discussing the microbiome
published for American and Canadian audiences typically
hype the microbiome’s impact and popularise gut

health trends while only offering a little in the way of
communicating microbiome science. Lifestyle choices
including nutrition, taking probiotics, stress management
and exercise are often promoted as means of reaping

the microbiome-related health benefits. The trend

of actionable ‘gut health’ is foregrounded over more
evidence-based descriptions of microbiome science.

INTRODUCTION

The term microbiome (derived from the
Greek for ‘small life’) encompasses the
microbial community that lives in and on
our bodies, as well as the genes these micro-
organisms express and their metabolic
activity. Over the past decade, technological
advances in genetic sequencing have greatly
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» The study included a large data set of microbiome-
related articles from media sources popular among
Canadian and American audiences.

» Analysis was able to provide a detailed examination
of how ideas around the microbiome are being por-
trayed for audiences.

» The data set represented only one kind of media
output (articles in the popular press).

» The data set represented only English-language
media.

accelerated our understanding of the human
microbiome in health and disease. Fuelled
by extensive research, important discov-
eries about the microbiome have steadily
increased resulting in a growth in coverage by
the popular media.'™® Researchers have been
examining the roles that diverse microorgan-
isms play in shaping our environments and
impacting our health.”® This includes explo-
ration of how the microbiome may influence,
for example, risk of obesity,” cancer'’ mental
health outcomes,11 2 and cardiometabolic
and chronic disorders."” Other research has
been investigating the microbiome’s role in
childhood asthma'*"® as well as the how the
use of antibiotics alters gut microbiota.'®™"®
Currently, however, there are only a few
microbiome-related interventions in use,19 2
and critiques have been made around the
hyping®' of gut microbiome’s potential impact
in various contexts.! * %7 In particular, while
research has indicated benefits for the use
of probiotics in the context of paediatric
antibiotic-associated diarrhoea,”®  critiques
have also been raised about the exaggerated
benefits attributed to probiotics.*™!
Concerns have also been raised around
the popularisation and commercialisation
of microbiome-related research, particularly
with regard to its portrayal in the popular
press and on social media.” *°'?*** Searches
on Google, for example, yield an extensive
assortment of microbiome-related discourse
detailing products, therapies and research
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developments, including gut makeovers, gut health
diets, cleanses, microbiome reboots, probiotic prod-
ucts, skin regimens, cures for disease, and treatments
such as colonic hydrotherapy or colonic reflorastation.
It was also observed during the COVID-19 pandemic
that ideas of gut health circulated often when immune-
boosting was discussed.” In the case of faecal transplants,
for example, while clinical research is progressing and
showing signs of promise,” there has already been a case
of a Canadian naturopath using the procedure to treat
children with autism.” Research has shown that in the
context of microbiota—gut-brain axis, articles in popular
press simplify research and potential health impacts by
highlighting ‘dietary change (including probiotics) as a
‘natural’ means of changing the microbiome, and thus
host health status.”* Further media research has indicated
that microbiome coverage tends to focus on observa-
tional studies with less coverage given to clinical trials and
systematic reviews.” Indeed, as noted by Reid et al * ‘on
a consistent basis scientists, media and industry misrepre-
sent probiotics or make generalised statements that illus-
trate a misunderstanding of their utility and limitations.’

This project analysed portrayals of the microbiome in
popular English-language news sources for American
and Canadian audiences. We mapped out how often,
and for which health topics and conditions, microbiome
ideas were portrayed as beneficial. We then determined
how often, and which actions were presented in order
to obtain stated benefits. Lastly, we examined how often
ideas of the microbiome were presented critically—that is,
whether microbiome benefits or actions were presented
as unproven, uncertain, ineffective or exaggerated.

METHODS

To examine how the microbiome was portrayed in the
popular press, we performed directed content analysis™
on articles published in newspaper sources popular
among English-speaking American and Canadian audi-
ences.”” We used the FACTIVA Database to search for
and download all articles published on a popular source
list between 1 January 2018 and 11 October 2019 (the
day of data collection), which contained at least one of
the following search terms: ‘microbiome’, ‘microbiota’,
‘gut health’, ‘healthy gut’, ‘unhealthy gut’, ‘gut bacteria’,
‘probiotic’ or ‘probiotics.” The search terms were chosen
to capture microbiome-related media content created
for general audiences without excluding the presence of
more specific, research-focused content. The terms were
finalised after various reviews of sample searches were
performed. The time frame was selected as it was observed
through FACTIVA searches and analysis on Google trends
that the topics of ‘microbiome’ and ‘gut health’ had been
steadily and increasingly receiving media attention from
2010 onwards with no apparent deviations. See online
supplemental material 1 for search summary and list of
sources including article counts.

After the removal of duplicates by FACTIVA, our
initial dataset totalled 1395 articles, which were down-
loaded into and made accessible for analysis through the
creation of customised platform. We then developed a
coding frame using the inductive and deductive methods
established by our team from previous studies,” * which
involved creating an initial coding frame, applying it to
a large sample of the data, and modifying it as neces-
sary to accurately capture the reality of the content.
The coding frame had three primary objectives: (1) to
determine if claims of health benefits were made in rela-
tion to the microbiome (including ideas captured with
associated rhetoric, ‘gut health’, ‘gut bacteria’, ‘probi-
otics’, ‘microbiota’, etc), and if so, which health topics
these benefits were described in relation to (ie, allergies,
cancer, skin health, general health (‘wellness’), etc); (2)
to determine if the article described actions that could
be taken to reap the claimed benefits, and if so, what
these actions were (ie, eat certain foods, take probiotics,
perform faecal transplants, etc); and (3) to determine
if any benefits or research related to the microbiome
might be portrayed as unproven, uncertain, ineffective
or exaggerated. Through the sample analysis, specific
categories to classify health benefits and related actions
were developed, and three further coding categories
were established: (1) whether the article’s principal focus
was on scientific research, either pertaining to a partic-
ular project or summarising a body of work; (2) whether
the article discussed babies or children in relation to the
microbiome; and (3) whether an article portrayed taking
probiotics as beneficial without describing or connecting
that probiotic intake to health benefits associated with
the microbiome. See online supplemental material 1 for
complete coding frame.

During coding, articles that were coded as irrelevant
were removed, and the finalised total data set resulted
in (N=830) articles. Articles were deemed irrelevant if
they were duplicates, incomplete (eg, a ‘gut health’ head-
line embedded in an unrelated article), television show
transcripts, or focused exclusively on animal biology or
business developments. All articles were coded by two
coders who met periodically to discuss any irregularities
and reach consensus on disagreements. This process, as
outlined and enacted in other research projects,”® * *!
entailed coders being instructed to flag any articles which
posed coding ambiguities, and on each meeting collab-
oratively coding these uncertainties through discussion
and consensus. Once all articles had been coded, each
coder performed an audit on a sample of articles coded
by the other coder to ensure no significant issues were
present.

Patient and public involvement

This research was done without patient or public involve-
ment. Patients or members of the public were not invited
to comment on the study design and were not consulted
to interpret the results. Patients or members of the public
were not invited to contribute to the writing or editing of
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Figure 1: Microbiome benefits, critiques, research focus and baby/child focus in press articles
popular among Canadian and American audiences (N=830)
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Figure 1 Microbiome benefits, critiques, research focus and

baby/child focus in press articles popular among Canadian
and American audiences (N=830).

this document for readability or accuracy. Funders had
no input on the decision to publish nor the content.

RESULTS

The 830 articles were published in a total of 41 sources
of which 143 (17.2%) came from 18 Canadian sources,
244 (29.4%) came from 18 American sources, and 443
(53.4%) came from the 5 sources based in the UK. Of the
830 articles, 439 (52.9%) were published in 2018, and 391
(47.1%) were published in 2019 (before 11 October). In
describing the findings, we will use the term ‘microbiome’
as an all-encompassing term for all associated rhetoric.

It was considerably more common for articles to discuss
the microbiome in anon-research-specific context (n=650,
78.3%) than to focus on specific research (n=180, 21.7%)
(figure 1). In total, 779 articles (93.8%) discussed health
benefits in relation to the microbiome. The vast majority
(n=732, 88.2%) did so including (detailed) descriptions
of gut health, the microbiome, gut bacteria, etc, while
some articles (n=47, 5.7%) did so simply portraying
probiotics as beneficial without mentioning ‘gut health’
or the ‘microbiome.” Articles of this nature, for example,
described probiotic-based health regimes of athletes,
bars and restaurants offering probiotic health drinks,
spas providing probiotic shots and raw water products
containing beneficial probiotics.

Actions one could take to reap the health benefits asso-
ciated with the microbiome appeared in n=653, 78.7% of
all articles, and 89.2% of all articles that discussed micro-
biome benefits (figure 1). Some articles discussed the
microbiome in the context of babies or children (n=100,
12%), with approximately half of these 100 articles
(n=46) focused on specific research developments. Arti-
cles discussing the microbiome in the context of babies

General health 19
General Digestive/Gl Issues 8
Immune system related 7
Obesity 6
General mental health 3
Cancer 3
Allergies 3
Skin Health 3
Diabetes 3
Depression 3
Asthma 2

Crohns disease/Colitis/Irritable Bowel Disease 2

Top Health Topics (2% or greater proportion)

Mood 2

Irritable Bowel Syndrome 2

Brain health 2

Clostridium difficile 2 # Total Topics Listed (%)

0 10 20 30
Proportion of Articles (%)

Figure 2 Health topics associated with the portrayal of the
microbiome. Gl, gastrointestinal.

or children made up a quarter (25.6%) of all research-
focused articles. A total of 156 articles (18.8%) provided
critiques, suggesting that either generally or in specific
contexts, the health benefits and/or current research of
the microbiome might be unproven, uncertain, ineffec-
tive or exaggerated (figure 1).

In total, there were more than 135 different health
topics for which the microbiome was portrayed as bene-
ficial (see online supplemental material 1 for complete
list). The health topics most commonly associated with the
microbiome are presented in figure 2 and table 1. Some
topics appearing in fewer than 4.0% of articles included
anxiety (n=24, 3.3%), Alzheimer’s disease (n=15, 2.0%),
Parkinson’s disease (n=14, 1.9%), autism (n=12, 1.6%),
dementia (n=8, 1.1%) and menopause (n=8, 1.1%).
The majority of the articles discussed the microbiome
in relation to one health topic (n=455, 62.2%), while 86
(11.8%) connected the microbiome with four or more
health topics in the same article. Some singular articles,
for example, discussed the microbiome in relation to a
wide range of health topics such as allergies, diabetes,
obesity, Parkinson’s disease, asthma, autism, Alzheimer’s
disease, etc.

The health topic of ‘general health’ was categorised
in cases where an article would state, for example, that
certain foods were ‘more beneficial for our gut health
than other sources,’ that certain foods ‘maintain a health
balance of gut bacteria,” that a particular vitamin product
‘boosts gut health,” or that helpful health plans could be
‘built on a person’s gut microbiome.’” In cases such as
these, there was typically no further reference to what,
or how, the microbiome assists, with the articles instead
simply stating that ‘gut health’ or the ‘microbiome’ was
something valuable and beneficial to one’s health and
should therefore be ‘maintained,” ‘balanced,” ‘strength-
ened,’ etc.

Of articles describing these microbiome-related health
benefits (n=732), the vast majority described actions which
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Table 1 Health topics where microbiome benefits were
portrayed (min 4.0% of articles with health benefits)
% of
% of total total
health topics articles

Health topics # of articles listed (n=1502) (n=830)
General health 284 18.9 34.2
General 126 8.4 15.2
digestive/Gl

issues

Immune system 105 7.0 12.7
related

Obesity 84 5.6 10.1
Cancer 51 3.4 6.1
General mental 51 3.4 6.1
health

Allergies 50 3.3 6.0
Skin health 46 3.1 55
Diabetes 43 2.9 5.2
Depression 42 2.8 51
Asthma 36 2.4 4.3
Crohn’s/colitis/ 33 2.2 4.0
inflammatory

bowel disease

Mood 32 2.1 3.9
Brain health 30 2.0 3.6
Irritable bowel 30 2.0 3.6
syndrome

Clostridium 29 1.9 3.5
difficile

Gl, gastrointestinal.

could be taken to reap said benefits (n=653, 89.2%). In
total, there were more than 85 unique actions listed in the
articles (see online supplemental material 1 for complete
list). The five most common actions included food/drink
intake (n=373, 44.9%), taking probiotics (n=174, 21.0%),
avoiding certain foods/drink (n=85, 10.2%) and avoiding
antibiotics (n=55, 6.6%). The most common actions are
presented in figure 3 and table 2. Incorporating the addi-
tional articles which detailed the beneficial qualities of
probiotics without making an explicit link to gut health
or the microbiome resulted in a total of 221 (26.6%) arti-
cles portraying probiotics intake as beneficial (figure 3).
It was not the goal to identify all of the specific foods and
drinks listed to improve gut health, but some commonly
listed foods included fermented foods such as kombucha,
yoghurt, kefir, kimchi, etc as well as lentils, fresh fruits
and vegetables.

The actions of ‘avoidance’ were illustrated both implic-
itly and explicitly, with implicit cases typically detailing
the potentially harmful effects of certain actions. For
example, with food avoidance, links were made between
artificial sweeteners and unhealthy gut bacteria and their

Food/drink intake 38
Take probiotics 22
Avoiding certain food/drinks 9
Avoid antibiotics 6
Fecal transplant 4

Stress Management
Avoid caesareans
Breastfeeding

Take prebiotics

NoNwoN oy

Exercise

General actions

Avoid over-sanitation of house
Avoid alcohol

Supplements

Top Health Actions for Microbiome Health Benefits

Sleep
Fasting

Spending time outdoors (+ dirt play)

ola & & &

10 20 30 40
Proportion of Articles (%)

Figure 3 Health actions one can take to reap microbiome
benefits.

associations with obesity and other diseases. Similarly,
negative emotions were linked to being triggered by gut
health issues stemming from too much sugar or caffeine.
Having caesareans, and thus not having babies exposed
to the healthy bacteria of vaginal birth, were portrayed as

Table 2 Most commonly mentioned actions that could be
taken to reap microbiome health benefits (n=653)

% of total
actions  # of total
# of listed articles

Actions articles (n=983) (n=830)
Food/drink intake SIS 37.9 44.9
Take probiotics™ 174 17.7 21.0
Avoid certain food/drinks 85 8.6 10.2
Avoid antibiotics 55 5.6 6.6
Faecal transplant 37 3.8 4.5
Avoid caesareans 21 241 2.5
Stress management 21 2.1 2.5
Breast feeding 19 1.9 23
Take prebiotics 18 1.8 2.2
Exercise 16 1.6 1.9
Avoid oversanitation of 13 1.3 1.6
house
General actions 13 1.3 1.6
Avoid alcohol 10 1.0 1.2
Supplements 9 0.9 1.1
Fasting 8 0.8 1.0
Sleep 8 0.8 1.0
Spending time outdoors 7 0.7 0.8
(incl. dirt play)

*Excluding additional 47 articles where probiotics were portrayed
as beneficial without mentioning gut health ideas.
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negatively influencing a baby’s gut microbiome, exposing
them to an increased risk of, for example, obesity, asthma,
allergies and diabetes. Regarding antibiotics, it was
claimed that they could cause, for example, ‘irreversible
damage to crucial gut bacteria,” or that increasing rates of
colorectal cancer were potentially a result of altering the
gut microbiome with antibiotics.

There was a considerably smaller percentage of arti-
cles which stated the health benefits or current research
related to the microbiome might be unproven, uncer-
tain, ineffective or exaggerated (n=156, 18.8%). Of these
156 articles, nearly half (n=73, 46.8%) critiqued micro-
biome developments on the grounds of developments
or findings being preliminary research, thereby noting
that research was still developing and, in some cases, that
more evidence would be needed to translate findings into
practice. The remaining 83 (53.2% of the critical articles,
and 10.0% of the total articles) critiqued ideas around
the microbiome more broadly, illustrating a lack of scien-
tific evidence and countering perceived hype around the
concepts. There were articles, for example, which refer-
enced studies showing how ‘adjusting the composition
of the microbiome is a complex matter,” articles stating
that ‘probiotics are useless,” articles doubting that autism
could be treated with ‘microbes or pills,” or articles
casting doubt on the ability of probiotic-rich yoghurt to
alter vaginal flora.

There were a few notable distinctions between the
articles primarily focused on specific research (n=180,
21.7%) and the remaining articles which did not (n=650,
78.3%). First, as previously mentioned, articles discussing
the microbiome in the context of babies/children consti-
tuted 25.6% of articles focused on research, but were
present in only 8.3% of other articles not specifically
focused on research. Both research-focused articles and
more general articles described health benefits in rela-
tion to the microbiome with similar frequency (90.6%
and 87.5%, respectively), and non-research-specific
articles detailed microbiome-related actions (80.9%)
only slightly more often than research-focused articles
(70.6%). Research-specific articles, however, discussed
critical perspectives of the microbiome (30.0%) approxi-
mately twice as often as general articles (15.7%).

DISCUSSION

The findings from this research demonstrate the pres-
ence of microbiome hype’ ®* in the popular press of
American and Canadian audiences. The overwhelming
majority of articles (93.8%) either describe health bene-
fits associated with the microbiome or list health benefits
associated with taking probiotics. When detailing health
benefits, the vast majority of these articles (89.2%) list
actions that can be taken to obtain these claimed benefits.
As there is demonstrable public interest in the relation-
ship of the microbiome to one’s health, and with consid-
erable interesting research underway, it is unsurprising
that numerous health benefits are detailed in articles.

Still, a weakness in the way this science is being communi-
cated is the fact that less than 19% of the articles suggest
that current microbiome science or applications are
unproven, ineffective, exaggerated or requiring more
research. This occurs with even less frequency in general
articles where the central focus is not detailing specific
research. And, as noted in the introduction, despite the
abundance of promising research, there are still few
microbiome-related clinical applications ready for use.

This research finds the popular press portraying the
microbiome as influential in over 135 health condi-
tions/diseases including digestive issues, obesity, cancer,
allergies, skin health, diabetes, asthma, irritable bowel
syndrome, and a range of mental health topics including
depression, mood, ‘brain health’, as well as behaviour
and attention deficit hyperactivity disorder in children.
It was linked to discussions of colds, headaches, health
during pregnancy, tooth decay, blood circulation, jet
lag, eating disorders, sleep, menopause, dementia and
athletic performance. Clostridium difficile, one of the few
ailments for which microbiome treatments are in practice
(specifically faecal microbiota transplant) and supported
by evidence, " is also discussed, but only in a small number
of articles (3.5%).

Most often, the benefits of a ‘healthy gut’ are simply
presented as a given. Certain foods (eg, yoghurt,
kombucha) and particular practices (eg, taking probi-
otics) are presented as being beneficial to ‘gut health,’
though typically no details are provided (eg, research
showing benefit in some contexts®) about why this is
so or what the particular health benefits might be. In
this regard, the ideas around the microbiome, partic-
ularly when expressed as ‘gut health,” appear oversim-
plified and function like rhetorical products, signalling
and bolstering the microbiome trend, generating atten-
tion, attracting readers and promoting products. This
phenomenon, sometimes referred to as a ‘health halo,’43
has been similarly observed in other topics like ‘immune
boosting’® and in other research on portrayals of the
microbiome in the media.*

Actions most commonly described to reap the health
benefits associated with the microbiome typically focused
on lifestyle topics, including nutrition, stress manage-
ment, general actions (‘maintaining’, ‘strengthening’,
‘balancing’, ‘boosting’, etc), exercise and sleep. Addition-
ally, health benefits associated with probiotic intake had
a large presence in the data set, in 27% of all articles. It
was common in these contexts, as well as when promoting
faecal transplants and breast feeding or when problema-
tising the impact of antibiotic use on the microbiome,
to highlight research or take quotes from healthcare
professionals. Research of this precise nature is being
conducted in numerous institutions, whereby faecal
transplants are showing signs of effectiveness in partic-
ular circumstances,” and antibiotic intake can negatively
influence the microbiome.**" Further, some lifestyle
activities, such as nutrition, can play a role in altering
the microbiome even though accurately determining
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the impact remains a challenge.” * In sum, however,
while the articles often mention research projects and
quote scientists and healthcare practitioners, the overall
portrayal of the microbiome science appears to be either
oversimplified or greatly exaggerated, serving instead as
a means to promote and validate the lifestyle ideas and
products contained in the articles. Indeed, less than 19%
of all articles provided any critique of the microbiome,
with general articles doing so even less frequently (15.7%)
than articles focused on specific research developments
(30.0%).

Further, in cases where a critique was evident, nearly
half (46.8%) portrayed limitations to the microbiome as
being simply a case of preliminary research, which may
or may not influence how the diverse readership of the
popular press interprets the realistic state of the scientific
developments.”’* Specifically, it may give a false impres-
sion of a potential application’s readiness, for example, in
cases of the microbiome’s influence on autism or mental
health.* The hyping of science, however, typically involves
numerous participants® * and it is therefore misguided
to isolate singular actors as the propagators of informa-
tion distortion such as the authors of the articles in the
popular press. Indeed, extensive research has shown how
information dissemination through social media creates
an abundance of information accuracy challenges.”

Limitations

This study was limited in its ability to capture and analyse
all of the microbiome discourses relevant to audiences.
Covering the popular press’s portrayal of the microbiome
during a period when the topic was popular has provided
insights into how microbiome science is being communi-
cated. Future research could replicate this study in other
regions to see whether the same trend persists or whether
some press sources, in some contexts, portray the micro-
biome in significantly different manners. Additionally,
other research projects could explore whether these
portrayals are similar or different on popular social media
platforms such as Instagram, Twitter or TikTok.

CONCLUSION

Microbiome articles published for North American audi-
ences typically popularise gut health trends while only
offering a little in the way of communicating the science.
It is promising to see cases where some complexities of
the research were presented alongside ongoing appli-
cations, but the overall number of articles which did
this were few. The ongoing communication of accurate
science will require a more concerted effort from all of
those involved in the process.

Acknowledgements The authors thank Mark Bieber, Carly Giles, Allison Jandura,
Charisse Petersen and Robyn Hyde-Lay for their assistance in the project.

Contributors ARM and TC designed the study with input from ST. ARM collected
the data and performed the analysis. ARM and TC interpreted the data. ARM, TC
and ST were involved in drafting and revising the manuscript. Al authors approved

the final version to be published and agreed to be accountable for all aspects of the
work.

Funding The authors would like to thank Genome Canada, Genome Alberta, and
the Canadian Institutes for Health Research for their generous support of Childhood
asthma and the microbiome—precision health for life: The Canadian Healthy Infant
Longitudinal Development (CHILD) Study (#274CHI).

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access repository.
The data set is available: https://figshare.com/articles/dataset/Gut_health_pop_
press_data_html_Summary_PDF_/14410310

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Alessandro R Marcon http://orcid.org/0000-0001-5018-423X

REFERENCES

1 Cani PD. Human gut microbiome: hopes, threats and promises. Gut
2018;67:1716-25.

2 Cat LA. The decade of the microbiome. Forbes, 2019. Available:
https://www.forbes.com/sites/linhanhcat/2020/12/31/decade-of-
themicrobiome/#2c56e2eab8b

3 Caulfield T. Microbiome research needs a gut check. The globe and
mail, 2019. Available: https://www.theglobeandmail.com/opinion/
article-microbiome-research-needs-a-gut-check/

4 Hooks KB, Konsman JP, O'Malley MA. Microbiota-Gut-Brain
research: a critical analysis. Behav Brain Sci 2019;42.

5 Ma, Chen H, Lan C, et al. Help, hope and hype: ethical
considerations of human microbiome research and applications.
Protein Cell 2018;9:404-15.

6 Marcon A. Microbiome research, nutrition, and social media: a
messaging muddle. in UNSCN nutrition 45: nutrition in a digital
world, 2020. Available: https://www.unscn.org/en/Unscn-news?
idnews=2082

7 Smits SA, Leach J, Sonnenburg ED, et al. Seasonal cycling in the
gut microbiome of the Hadza hunter-gatherers of Tanzania. Science
2017;357:802-6.

8 Ursell LK, Metcalf JL, Parfrey LW, et al. Defining the human
microbiome. Nutr Rev 2012;70 Suppl 1:538-44.

9 Stanislawski MA, Dabelea D, Lange LA, et al. Gut microbiota
phenotypes of obesity. NPJ Biofilms Microbiomes 2019;5:1-9.

10 McQuade JL, Daniel CR, Helmink BA, et al. Modulating the
microbiome to improve therapeutic response in cancer. Lancet Oncol
2019;20:e77-91.

11 Valles-Colomer M, Falony G, Darzi Y, et al. The neuroactive potential
of the human gut microbiota in quality of life and depression. Nat
Microbiol 2019;4:623-32.

12 Taylor VH. The microbiome and mental health: hope or hype? J
Psychiatry Neurosci 2019;44:219-22.

13 Aron-Wisnewsky J, Clément K. The gut microbiome, diet, and
links to cardiometabolic and chronic disorders. Nat Rev Nephrol
2016;12:169.

14 Arrieta M-C, Stiemsma LT, Dimitriu PA, et al. Early infancy microbial
and metabolic alterations affect risk of childhood asthma. Sci Trans/
Med 2015;7:307ra152.

15 Stiemsma LT, Turvey SE. Asthma and the microbiome: defining the
critical window in early life. Allergy Asthma Clin Immunol 2017;13:3.

6

Marcon AR, et al. BMJ Open 2021;11:6052446. doi:10.1136/bmjopen-2021-052446

“ybuAdoo Aq parosioid 1sanb Aq 120z ‘Z Arenuer uo jwod fwg uadolwg//:dny wouy papeojumoq "1z20z AINC 62 U0 9t12S0-T20z-uadolwag/osTT 0T Se paysiignd 1say :uado NG


https://figshare.com/articles/dataset/Gut_health_pop_press_data_html_Summary_PDF_/14410310
https://figshare.com/articles/dataset/Gut_health_pop_press_data_html_Summary_PDF_/14410310
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5018-423X
http://dx.doi.org/10.1136/gutjnl-2018-316723
https://www.forbes.com/sites/linhanhcat/2020/12/31/decade-of-themicrobiome/#2c56e2eab8b
https://www.forbes.com/sites/linhanhcat/2020/12/31/decade-of-themicrobiome/#2c56e2eab8b
https://www.theglobeandmail.com/opinion/article-microbiome-research-needs-a-gut-check/
https://www.theglobeandmail.com/opinion/article-microbiome-research-needs-a-gut-check/
http://dx.doi.org/10.1017/S0140525X18002133
http://dx.doi.org/10.1007/s13238-018-0537-4
https://www.unscn.org/en/Unscn-news?idnews=2082
https://www.unscn.org/en/Unscn-news?idnews=2082
http://dx.doi.org/10.1126/science.aan4834
http://dx.doi.org/10.1111/j.1753-4887.2012.00493.x
http://dx.doi.org/10.1016/S1470-2045(18)30952-5
http://dx.doi.org/10.1038/s41564-018-0337-x
http://dx.doi.org/10.1038/s41564-018-0337-x
http://dx.doi.org/10.1503/jpn.190110
http://dx.doi.org/10.1503/jpn.190110
http://dx.doi.org/10.1038/nrneph.2015.191
http://dx.doi.org/10.1126/scitranslmed.aab2271
http://dx.doi.org/10.1126/scitranslmed.aab2271
http://dx.doi.org/10.1186/s13223-016-0173-6
http://bmjopen.bmj.com/

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Patrick DM, Sbihi H, Dai DLY, et al. Decreasing antibiotic use, the
gut microbiota, and asthma incidence in children: evidence from
population-based and prospective cohort studies. Lancet Respir
Med 2020;8:1094-105.

Jakobsson HE, Jernberg C, Andersson AF, et al. Short-Term
antibiotic treatment has differing long-term impacts on the human
throat and gut microbiome. PLoS One 2010;5:9836.

Yassour M, Vatanen T, Siljander H, et al. Natural history of the infant
gut microbiome and impact of antibiotic treatment on bacterial strain
diversity and stability. Sci Trans/ Med 2016;8:343ra81.

Allegretti JR, Mullish BH, Kelly C, et al. The evolution of the use

of faecal microbiota transplantation and emerging therapeutic
indications. Lancet 2019;394:420-31.

Guo Q, Goldenberg JZ, Humphrey C, et al. Probiotics for the
prevention of pediatric antibiotic-associated diarrhea. Cochrane
Database Syst Rev 2019;104.

Caulfield T, Condit C. Science and the sources of hype. Public Health
Genomics 2012;15:209-17.

Bik EM. Focus: microbiome: the hoops, hopes, and hypes of human
microbiome research. Yale J Biol Med 2016;89:363.

Hanage WP. Microbiology: microbiome science needs a healthy dose
of scepticism. Nat News 2014;512:247.

Bourrat P. Have causal claims about the gut microbiome been Over-
Hyped? Bioessays 2018;40:e1800178.

Brussow H. Problems with the concept of gut microbiota dysbiosis.
Microb Biotechnol 2020;13:423-34.

Falony G, Vandeputte D, Caenepeel C, et al. The human microbiome
in health and disease: hype or hope. Acta Clin Belg 2019;74:53-64.
Walter J, Armet AM, Finlay BB, et al. Establishing or Exaggerating
causality for the gut microbiome: lessons from human Microbiota-
Associated rodents. Cell 2020;180:221-32.

Guo Q, Goldenberg JZ, Humphrey C. Probiotics for the prevention
of pediatric antibiotic-associated diarrhea. Cochrane Database of
Systematic Reviews 2019;4.

Khalesi S, Bellissimo N, Vandelanotte C, et al. A review of probiotic
supplementation in healthy adults: helpful or hype? Eur J Clin Nutr
2019;73:24-37.

Reid G, Gadir AA, Dhir R. Probiotics: reiterating what they are and
what they are not. Front Microbiol 2019;10:424.

Wang Y, Jiang Y, Deng Y, et al. Probiotic supplements: hope or hype?
Front Microbiol 2020;11:160.

Prados-Bo A, Casino G. Microbiome research in general and
business newspapers: how many microbiome articles are published
and which study designs make the news the most? PLoS One
2021;16:e0249835.

Rachul C, Marcon AR, Collins B, et al. COVID-19 and 'immune
boosting' on the internet: a content analysis of Google search
results. BMJ Open 2020;10:e040989.

Kelly CR, Ananthakrishnan AN. Manipulating the microbiome with
fecal transplantation to treat ulcerative colitis. JAMA 2019;321:151-2.
Lindsay BBC. Naturopath’s pricey fecal transplants for autism are
experimental and risky, scientists say. CBC, 2020. Available: https://
www.cbc.ca/news/canada/british-columbia/bc-naturopath-fecal-
transplants-autism-1.5420048

Hsieh H-F, Shannon SE. Three approaches to qualitative content
analysis. Qual Health Res 2005;15:1277-88.

Murdoch B, Marcon AR, Downie D, et al. Media portrayal of
illness-related medical crowdfunding: a content analysis of
newspaper articles in the United States and Canada. PLoS One
2019;14:€0215805.

Marcon AR, Rachul C, Caulfield T. The consumer representation of
DNA ancestry testing on YouTube. New Genet Soc 2020;5:1-22.

39

40

41

42

43

44

45

46

47

48

49
50

51

52

53

54

55

56

57

58

Marcon A, Master Z, Ravitsky V, et al. Crispr in the North American
popular press. Genet Med 2019;21:2184-9.

Moretti F, van Vliet L, Bensing J, et al. A standardized approach to
qualitative content analysis of focus group discussions from different
countries. Patient Educ Couns 2011;82:420-8.

Cascio MA, Lee E, Vaudrin N, et al. A team-based approach to open
coding: considerations for creating intercoder consensus. Field
Methods 2019;31:116-30.

van Nood E, Vrieze A, Nieuwdorp M, et al. Duodenal infusion

of donor feces for recurrent Clostridium difficile. N Engl J Med
2013;368:407-15.

Sundar A, Kardes FR. The role of perceived variability and the health
halo effect in nutritional inference and consumption. Psychol Mark
2015;32:512-21.

Blaser MJ. Antibiotic use and its consequences for the normal
microbiome. Science 2016;352:544-5.

Langdon A, Crook N, Dantas G. The effects of antibiotics on the
microbiome throughout development and alternative approaches for
therapeutic modulation. Genome med 2016;8:1-6.

Raymond F, Ouameur AA, Déraspe M, et al. The initial state of the
human gut microbiome determines its reshaping by antibiotics. Isme
J 2016;10:707-20.

Yi H, Kim HS. Antibiotic scars left on the gut microbiota from the
stringent response. Trends Microbiol 2018;26:735-7.

Daniel H. Diet and the gut microbiome: from hype to hypothesis. Br J
Nutr 2020;124:521-30.

Editorial N. Hype or hope? Nat Rev Microbiol 2019;17:717.

loannidis JPA. Neglecting major health problems and Broadcasting
minor, uncertain issues in lifestyle science. JAMA 2019;322:2069-70.
Chakradhar S. “It’s just in mice! This scientist is calling out hype in
science reporting.” Stat, 2019. Available: https://www.statnews.com/
2019/04/15/in-mice-twitter-account-hype-science-reporting/
Anderson A, Borfitz D, Getz K. Global public attitudes about clinical
research and patient experiences with clinical trials. JAMA Netw
Open 2018;1:¢182969.

Kennedy B, Hefferon M. What Americans know about science:
science knowledge levels remain strongly tied to education;
Republicans and Democrats are about equally Knowledgeable.
Washington, DC: Pew Research Center, 2019.

Kotwani N. The media miss key points in scientific reporting. Virtual
Mentor 2007;9:188-92.

Bridgman A, Merkley E, Loewen PJ. The causes and consequences
of COVID-19 misperceptions: understanding the role of news

and social media. HKS Misinformation Review 2020;1 https://
misinforeview.hks.harvard.edu/article/the-causes-and-
consequences-of-covid-19-misperceptions-understanding-the-role-
of-news-and-social-media/

McGlynn J, Baryshevtsev M, Dayton ZA. Misinformation more

likely to use non-specific authority references: Twitter analysis of
two COVID-19 myths. HKS Misinformation Review 2020;1 https://
misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-
use-non-specific-authority-references-twitter-analysis-of-two-covid-
19-myths/

Pasquetto IV S-TB, Amazeen MA, Benevenuto F. Tackling
misinformation: what researchers could do with social media
data. HKS Misinformation Review 2020 https://misinforeview.
hks.harvard.edu/article/misinformation-more-likely-to-use-non-
specific-authority-references-twitter-analysis-of-two-covid-19-
myths/

Mosleh M, Pennycook G, Arechar AA, et al. Cognitive reflection
correlates with behavior on Twitter. Nat Commun 2021;12:921.

Marcon AR, et al. BMJ Open 2021;11:¢052446. doi:10.1136/bmjopen-2021-052446

“ybuAdoo Aq parosioid 1sanb Aq 120z ‘Z Arenuer uo jwod fwg uadolwg//:dny wouy papeojumoq "1z20z AINC 62 U0 9t12S0-T20z-uadolwag/osTT 0T Se paysiignd 1say :uado NG


http://dx.doi.org/10.1016/S2213-2600(20)30052-7
http://dx.doi.org/10.1016/S2213-2600(20)30052-7
http://dx.doi.org/10.1371/journal.pone.0009836
http://dx.doi.org/10.1126/scitranslmed.aad0917
http://dx.doi.org/10.1016/S0140-6736(19)31266-8
http://dx.doi.org/10.1002/14651858.CD004827.pub5
http://dx.doi.org/10.1002/14651858.CD004827.pub5
http://dx.doi.org/10.1159/000336533
http://dx.doi.org/10.1159/000336533
http://dx.doi.org/10.1002/bies.201800178
http://dx.doi.org/10.1111/1751-7915.13479
http://dx.doi.org/10.1080/17843286.2019.1583782
http://dx.doi.org/10.1016/j.cell.2019.12.025
http://dx.doi.org/10.1038/s41430-018-0135-9
http://dx.doi.org/10.3389/fmicb.2019.00424
http://dx.doi.org/10.3389/fmicb.2020.00160
http://dx.doi.org/10.1371/journal.pone.0249835
http://dx.doi.org/10.1136/bmjopen-2020-040989
http://dx.doi.org/10.1001/jama.2018.20397
https://www.cbc.ca/news/canada/british-columbia/bc-naturopath-fecal-transplants-autism-1.5420048
https://www.cbc.ca/news/canada/british-columbia/bc-naturopath-fecal-transplants-autism-1.5420048
https://www.cbc.ca/news/canada/british-columbia/bc-naturopath-fecal-transplants-autism-1.5420048
http://dx.doi.org/10.1177/1049732305276687
http://dx.doi.org/10.1371/journal.pone.0215805
http://dx.doi.org/10.1038/s41436-019-0482-5
http://dx.doi.org/10.1016/j.pec.2011.01.005
http://dx.doi.org/10.1056/NEJMoa1205037
http://dx.doi.org/10.1126/science.aad9358
http://dx.doi.org/10.1038/ismej.2015.148
http://dx.doi.org/10.1038/ismej.2015.148
http://dx.doi.org/10.1016/j.tim.2018.06.003
http://dx.doi.org/10.1017/S0007114520001142
http://dx.doi.org/10.1017/S0007114520001142
http://dx.doi.org/10.1038/s41579-019-0283-5
http://dx.doi.org/10.1001/jama.2019.17576
https://www.statnews.com/2019/04/15/in-mice-twitter-account-hype-science-reporting/
https://www.statnews.com/2019/04/15/in-mice-twitter-account-hype-science-reporting/
http://dx.doi.org/10.1001/jamanetworkopen.2018.2969
http://dx.doi.org/10.1001/jamanetworkopen.2018.2969
http://dx.doi.org/10.1001/virtualmentor.2007.9.3.jdsc1-0703
http://dx.doi.org/10.1001/virtualmentor.2007.9.3.jdsc1-0703
https://misinforeview.hks.harvard.edu/article/the-causes-and-consequences-of-covid-19-misperceptions-understanding-the-role-of-news-and-social-media/
https://misinforeview.hks.harvard.edu/article/the-causes-and-consequences-of-covid-19-misperceptions-understanding-the-role-of-news-and-social-media/
https://misinforeview.hks.harvard.edu/article/the-causes-and-consequences-of-covid-19-misperceptions-understanding-the-role-of-news-and-social-media/
https://misinforeview.hks.harvard.edu/article/the-causes-and-consequences-of-covid-19-misperceptions-understanding-the-role-of-news-and-social-media/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
https://misinforeview.hks.harvard.edu/article/misinformation-more-likely-to-use-non-specific-authority-references-twitter-analysis-of-two-covid-19-myths/
http://dx.doi.org/10.1038/s41467-020-20043-0
http://bmjopen.bmj.com/

BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Supplementary Materials
FACTIVA search summary

Search Summary

Sources and count table

Calgary Herald CAN 12
Edmonton Journal CAN 2
Montreal Gazette CAN 13
National Post CAN

Regina Leader Post CAN

Saskatoon Star Phoenix CAN

The Globe and Mail CAN 27
The Hamilton Spectator CAN 30
The London Free Press CAN 2
The Ottawa Sun CAN 2
The Toronto Star CAN 11
The Toronto Sun CAN

The Winnipeg Sun CAN 1
Vancouver Province CAN

Vancouver Sun CAN 6
Victoria Times Colonist CAN 15
Waterloo Region Record CAN 4
Winnipeg Free Press CAN 6
Daily Mail UK = 82
Independent Online UK 53
Mirror.co.uk UK = 68
Telegraph UK 170
The Guardian UK 70
Business Insider USA 16
CBS News: Evening News USA 1
CNN Wire USA 20
Forbes.com USA 7
MarketWatch USA

New York Daily News UsA 1
New York Post USA 19
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New York Times USA 21
Reuters News USA 23
Star-Tribune USA 13
Tampa Bay Times USA 7
The Atlanta Journal - Constitution USA 4
The Boston Globe USA 17
The New York Times USA 30
The Philadelphia Inquirer USA 10
The Wall Street Journal USA 13
The Washington Post USA 33
USA Today USA 5
k
USA 18
CAN 18
UK 5
41
TOTALS CAN 143 17.2%

USA 244 29.4%
UK 443 53.4%

830 100.0%

*with a large number of articles coming from one source (The Telegraph), analysis was conducted to conclude that the singular source was not displaying a trend

of findings different from that of the remaining sources

Gut Health/Microbiome Coding Frame

Overview coding for context

October 2019 / HLI, University of Alberta

1. Choosel: Is the article Relevant or Irrelevant? (Irrelevant articles include: one of the search terms
appearing in text with no supporting text or elaboration; transcripts of radio or tv shows; one of the search
terms used solely in the context of animal health; duplicate of previously read article)

2. Isthe article’s main focus highlighting research? Yes/No

3. Does the article include a discussion of babies/children in relation to gut health (including all search terms

included)?

Principle content coding

1. Does the article make claims of health benefits related to gut health (gut bacteria), probiotics, or the

microbiome (microbiota)? Yes/No

1b. If yes in #1, what health benefits are listed? [choose all that apply - always code a specific benefit if
possible before coding for a more general category]
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Brain health (memory, learning, cognitive abilities, etc.)

General health (no specific items listed but seen as valuable for health, and also, general phrasing
such as “optimal gut health”; “optimal health”; “improve wellness”; “manage stress”, “good
wellbeing, etc.)

General mental health (“mental health”, but no specifics mentioned, etc.)

General Digestive/GI Issues (bloating, gas (flatulence), diarrhea, acid reflux, leaky gut also “aiding”,
“helping with”, etc.)

Skin health (including cosmetic and more serious issues like eczema, psoriasis or other forms of
dermatitis)

Allergies

Alzheimer’s disease

Anorexia

Anxiety

Arthritis

Behaviour (children)

Cancer

Clostridium difficile (C. diff)

Colds (“common colds”, etc.)

Colic

Crohn'’s disease/Colitis/Irritable Bowel Disease

Dementia

Depression

Diabetes

Energy related (including fatigue, and Chronic Fatigue Syndrome (CFS))

Fibromyalgia

Headaches

Heart related (including heart disease and artery issues)

Immune system related (“boosting”, improving, fighting off infection, etc.)

Irritable Bowel Syndrome (IBS)

Menopause (including hormonal imbalances)

Mood (improving)

Multiple Sclerosis

Obesity (including weight management (weight loss, etc.)

Oral disease

Parkinson’s disease

Pain (including chronic pain, joint pain)

Pharmaceutical drug development

Pharmaceutical drug metabolizing

Pregnancy health (including avoiding premature delivery)

Other [fill in]

2. Does the article provide information (actions one can take) regarding how an individual can reap benefits
related to gut health (gut bacteria), probiotics, or the microbiome (microbiota)? Yes/No

2b) If yes in #2, what actions are mentioned? [list] (e.g. eating certain foods, fecal transplants, etc.)?
[choose all that apply]
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e Food/drink intake (including fostering diversity, and eating schedule/advice related to food timing,
chewing, etc.)

e Avoiding certain food/drinks

e Breastfeeding

e Take probiotics

e Take prebiotics

e General actions (“monitor”, “look after”; “take care of”, etc.)

e Avoid antibiotics

e Avoid caesareans (including be wary of; benefits lost if, etc.)

e Avoid over-sanitation of house (including avoiding chemicals in cleaning products)

e Avoid smoking (including stop smoking)

e Exercise

e Fecal transplant (including pills (i.e. “poop pills”))

e Massage

e Sinus microbiome transplant

e Sleep related (get more, get better, etc.)

e Weight management (“control”, etc.)

e Yoga

e Vaginal seeding

e Other [fill in]

3. Does the article state, in any form, that the benefits or current research related to gut health (gut bacteria),
probiotics, or the microbiome (microbiota) might be unproven, ineffective or exaggerated? Yes/No

3a) If yes, is this rhetoric described as “(only) preliminary research”, “developing research”, “early stage
research”, etc.

4. (ADDITION TO #1, attached to coding platform) Does the article portray probiotics as beneficial without
making links to ideas of the microbiome/gut health? Yes/No

Complete list of Health Topics

Health topics # of articles| (n=732) n=830 1502

1 General health 284 38.8% 34.2% 18.91%
2 General Digestive/Gl Issues 126 17.2% 15.2% 8.39%
3 Immune system related 105 14.3% 12.7% 6.99%
4 Obesity 84  11.5% 10.1% 5.59%
5 Cancer 51 7.0% 6.1% 3.40%
6 General mental health 51 7.0% 6.1% 3.40%
7 Allergies 50 6.8% 6.0% 3.33%
8 Skin Health 46 6.3% 5.5% 3.06%
9 Diabetes 43 59% 52% 2.86%
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10 Depression 42 57% 5.1% 2.80%
11 Asthma 36 49% 43% 2.40%
12 Crohns disease/Colitis/Irritable Bowel Disease 33 4.5% 4.0% 2.20%
13 Mood 32 44% 3.9% 2.13%
14 Brain health 30 41% 3.6% 2.00%
15 Irritable Bowel Syndrome 30 4.1% 3.6% 2.00%
16 Clostridium difficile 29 4.0% 3.5% 1.93%
17 Inflammation 26 3.6% 3.1% 1.73%
18 Anxiety 24 33% 2.9% 1.60%
19 Inflammatory Bowel Disease 21 2.9% 2.5% 1.40%
20 Heart related 18 2.5% 2.2% 1.20%
21 Alzheimers disease 15 2.0% 1.8% 1.00%
22 Energy related 14 1.9% 1.7% 0.93%
23 Parkinsons disease 14 1.9% 1.7% 0.93%
24 Autism 12 1.6% 1.4% 0.80%
25 Metabolism 11 1.5% 1.3% 0.73%
26 Metabolic Disorder 10 1.4% 1.2% 0.67%
27 Autoimmune Diseases (disorders) 9 1.2% 1.1% 0.60%
28 Diarrhea 9 1.2% 1.1% 0.60%
29 Intestinal Permeability (leaky gut) 9 1.2% 1.1% 0.60%
30 Sleep 9 12% 1.1% 0.60%
31 Weight management 9 1.2% 1.1% 0.60%
32 Dementia 8 1.1% 1.0% 0.53%
33 Menopause 8 1.1% 1.0% 0.53%
34 Multiple Sclerosis 7 1.0% 0.8% 0.47%
35 Stress 7 1.0% 0.8% 0.47%
36 Athletic Performance/Recovery 6 0.8% 0.7% 0.40%
37 Liver Disease 6 0.8% 0.7% 0.40%
38 Vitamin Absorption 6 0.8% 0.7% 0.40%
39 Antibiotic resistance (and recovery) 5 0.7% 0.6% 0.33%
40 Arthritis 5 0.7% 0.6% 0.33%
41 Metabolic Syndrome 5 0.7% 0.6% 0.33%
42 Constipation 4 0.5% 0.5% 0.27%
43 Diverticulitis 4 0.5% 0.5% 0.27%
44 Eczema in Children 4 0.5% 0.5% 0.27%
45 ADHD 3 0.4% 0.4% 0.20%
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46 Appetite

47 Bipolar Disorder

48 cardiovascular disease
49 Colds

50 Headaches

51 Influenza

52 Lyme Disease

53 Oral Hygiene

54 PKU

55 Pregnancy health

56 Preventative measures (disease)
57 Tooth decay

58 Vaginal issues

59 Aging

60 Behaviour

61 Blood circulation

62 Bone Health (density)
63 Cholesterol

64 Eating disorders

65 E-coli

66 Fibromyalgia

67 Gene Activity

68 General Beauty and Apperance
69 HIV

70 Immunity

71 Infections (general)
72 Jet lag

73 Migraine

74 Motor Nueron Disease
75 Oral disease

76 Pain

77 Seratonin Levels

78 ulcers

79 Urea Cycle Disorders

80 Urinary Tract Infections
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81 Polycystic Ovary Syndrome
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82 Alcohol Cravings

83 Anemia

84 Antioxidant Status

85 Appendicitis

86 Appetite

87 artery health

88 bloodstream infections
89 Celiac Disease

90 Chemotherapy Recovery
91 Childhood Development
92 Cholera

93 Cognitive Disorder

94 Dental Health/Gingivitis
95 Emotional Responses
96 Flu vaccine effectiveness
97 Gluten Intolerances

98 Glycemic Control

99 Gonorrhoea

100 Gum Disease

101 H. Pylori Eradication
102 Hair loss

103 Hairy tongue

104 Healing system

105 Heartburn

106 Hepatic Encephalopathy
107 Hormonal Bloating

108 Hyperammonemia

109 Hypertension

110 Improve focus

111 Infant Breastfeeding
112 Infertility

113 Interstitial Cystitis

114 Iron Deficiency

115 Kidney Disease

116 Kidney Stones

117 Medication Rashes
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118 Melanoma

119 Menstral health

120 motor neurone disease

121 Mucus Colitis

122 Nervous system related

123 Osteoarthritis

124 Osteoporosis

125 Pharmaceutical drug development
126 Pharmaceutical drug metabolizing
127 phenylketonuria

128 Pnemonia

129 Pouchitis

130 Premature Births

131 psoriasis

132 rehab

133 Respiratory infections

134 Schizophrenia

135 Sore Tongue

136 Thyroid Condition

137 Transplant Success

138 UTIs
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Complete list of actions

# out of 653 articles with

Health Action articles  actions 830 983

1 Food/drink intake 373 57.1% 44.9% 37.9%
2 Take probiotics 174 26.6% 21.0% 17.7%
3 Avoiding certain food/drinks 85 13.0% 10.2% 8.6%
4 Avoid antibiotics 55 8.4% 6.6% 5.6%
5 Fecal transplant 37 57% 4.5% 3.8%
6 Avoid caesareans 21 3.2% 2.5% 2.1%
7 Stress Management 21 3.2% 2.5% 2.1%
8 Breastfeeding 19 29% 2.3% 1.9%
9 Take prebiotics 18 2.8% 2.2% 1.8%
10 Exercise 16 25% 1.9% 1.6%
11 Avoid over-sanitation of house 13 2.0% 1.6% 1.3%
12 General actions 13 2.0% 1.6% 1.3%
13 Avoid alcohol 10 1.5% 1.2% 1.0%
14 Supplements 9 14% 1.1% 0.9%
15 Fasting 8 12% 1.0% 0.8%
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1.2% 1.0% 0.8%
1.1% 0.8% 0.7%
0.8% 0.6% 0.5%

16 Sleep
17 Spending time outdoors (+ dirt play)
18 Medications

19 Yoga 0.6% 0.5% 0.4%
20 Avoid acid-suppressing drugs 0.5% 0.4% 0.3%
21 Colonics 0.5% 0.4% 0.3%
22 Detoxes 0.5% 0.4% 0.3%
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23 Avoid Pollution

24 Avoid proton-pump inhibitors

25 bacteriophages

26 Medication Research and Development
27 Raw water

28 Use Eco-Friendly Household Cleaners
29 Mayr Method

30 Personalized diet

31 Vaginal Seeding

32 Monitor poo (and schedule)

33 Avoid Stomach Acid Blockers

34 Gut Health Clinics

35 Eat breakfast

36 Eat slowly

37 Hydration

38 IV/Drip therapy

39 Vaginal Birth

40 CBD Oil 0.2% 0.1% 0.1%
41 Adult Consumption of Breast Milk 0.2% 0.1% 0.1%
42 Pilates 0.2% 0.1% 0.1%
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43 Liver Treatments
44 Animal Saliva
45 Anti-microbials
46 Appendix Removal
47 Pepperment Oil
48 Avoid Childhood Vaccination
49 Avoid Endocrine Disruptor Exposure
50 Avoid Giving Infants Scented Baths
51 Avoid glysophate fertilizers
52 Avoid Herbicide Exposure
Avoid intense scrubbing, shaving, waxing and exposure to sun
53 (skin)
54 Avoid Limiting Transmission of Maternal Microbiota
55 Avoid Mouthwash
56 Avoid NSAID painkillers
57 Avoid smoking
58 Avoid taking opioids for long periods of time
59 Hormones
60 Azithromycin use
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61 Bioengineered Bacteria
62 City stop spraying glyphosate in city parks
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63 Colon Cancer Screening

64 Cryotherapy

65 Drugs Containing Human Gut Microbes

66 E. Coli Derivative

67 Electrical Stimulation of the Vagus Nerve

68 Engineered Genes

69 Eradicate Gut Health Following Cardiac Arrest
70 Freeze-Dried Healthy Gut Bacteria

71 Skin-to-Skin Contact Between Mother and Baby
72 Gardening

73 Gargling and Singing Loudly

74 Gratitude Journalling,

75 Hormonal Therapy

76 Injecting Antibiotics Rather than Ingesting Them
77 Interactions with Other Children

78 Intestinal Absorbent (Enterosgel)

79 Lower glycemic load

80 microbiome drug

81 migration

82 more holisitic approach to health

83 Psychobiotics

84 Relationships

85 Sinus microbiome transplant

86 treatments, diagnostic testing

87 Use of probiotic cleaning
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