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ABSTRACT

Objectives To assess the nature, quality and
independence of scientific evidence provided in support of
claims in industry-authored educational materials in oral
health.

Design A content analysis of educational materials
authored by the four major multinational oral health
product manufacturers.

Setting Acute care settings.

Participants 68 documents focused on oral health or oral
care, targeted at acute care clinicians and identified as
‘educational’ on companies’ international websites.

Main outcome measures Data were extracted in
duplicate for three areas of focus: (a) products referenced
in the documents, (b) product-related claims and (c)
citations substantiating claims. We assessed claim—citation
pairs to determine if information in the citation supported
the claim. We analysed the inter-relationships among cited
authors and companies using social network analysis.
Results Documents ranged from training videos to
posters to brochures to continuing education courses. The
majority of educational materials explicitly mentioned a
product (59/68, 87%), a branded product (35/68, 51%),
and made a product-related claim (55/68, 81%). Among
claims accompanied by a citation, citations did not support
the majority (91/147, 62%) of claims, largely because
citations were unrelated. References used to support
claims most often represented lower levels of evidence:
only 9% were systematic reviews (7/76) and 13% were
randomised controlled trials (10/76). We found a network
of 20 authors to account for 37% (n=77/206) of all
references in claim—citation pairs; 60% (12/20) of the top
20 cited authors received financial support from one of the
four sampled manufacturers.

Conclusions Resources to support clinicians’ ongoing
education are scarce. However, caution should be
exercised when relying on industry-authored materials

to support continuing education for oral health. Evidence
of sponsorship bias and reliance on key opinion leaders
suggests that industry-authored educational materials
have promotional intent and should be regulated as such.

INTRODUCTION

! Cliodna Cussen

,! Fabian Held @ ?

Strengths and limitations of this study

» We sampled all documents explicitly labelled as ‘ed-
ucational’ from the websites of the four major man-
ufacturers of oral care products.

» All data were extracted in duplicate and judgements
about whether evidence substantiated a claim was
made by two independent reviewers.

» We included a novel evaluation of the independence
of the cited evidence by assessing relationships
among cited authors and the manufacturers.

» We do not know whether or how these educational
materials are used by clinicians and thus the impact
on practice is unknown.

education in the form of conferences, dinner
meetings, journal clubs, grand rounds
and trainings." * Nurses frequently rely on
industry representatives and information
for guidance on product use and outcome
evaluation in the practice setting.” Prod-
ucts commonly used in nursing care, such
as wound dressings, often lack high-quality
clinical trials demonstrating efficacy prior to
market approval.’” Thus, manufacturers are
often a principle—or sole—source of infor-
mation about nursing-related products.
However, information communicated to
health professionals about pharmaceuticals
and devices in the form of product adver-
tisements often fails to provide adequate
safety information, or to communicate an
appropriate balance between benefits and
harms.®> ' Less is known about the nature,
quality or impact of industry-authored mate-
rials that are characterised as ‘educational.’
Educational materials in many jurisdictions
are not subject to the same regulation as
advertising, thus, may not undergo regula-
tory review for inclusion of appropriate safety

Dr Quinn Grundy; Industry continues to be a major source information, for example.11 Thus, the goal
quinn.grundy@utoronto.ca of sponsorship of clinicians’ continuing  of this study was to evaluate the nature and
Grundy Q, et al. BMJ Open 2020;10:e040541. doi:10.1136/bmjopen-2020-040541 1

BM)


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-7640-8614
http://orcid.org/0000-0002-8250-3546
http://orcid.org/0000-0002-5588-7943
http://orcid.org/0000-0002-5260-5576
http://orcid.org/0000-0002-5042-0332
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-040541&domain=pdf&date_stamp=2020-10-26

quality of industry-authored educational materials from
the perspective of evidence-based practice.

We selected oral health in acute care settings as the case
study for this analysis for three reasons. First, oral diseases
affect over half of the world’s population, including
untreated dental caries, which globally, is the most prev-
alent health condition." Second, oral health represents
an opportunity to examine a variety of commercial
determinants of health as it is characterised largely by
a downstream, interventionist and technology-focused
approach.” Third, inadequate oral hygiene represents
a serious risk factor for healthcare-acquired pneumonia,
which is an important source of morbidity, mortality
and growing healthcare costs.'* Thus, there is increased
interest by hospital administrators and health systems in
addressing patients’ oral health, which has placed a spot-
light on the selection and use of efficacious tools and
pharmaceuticals for oral care.

Consequently, nurses face increasing expectations
to deliver safe and effective oral care."* ' Oral care is a
fundamental care practice for which nurses are primarily
accountable and occurs within complex clinical and
technical environments in order to prevent associated
adverse health and quality of life outcomes including
pneumonia, painful oral diseases such as periodontitis
and tooth loss."* %' However, nurses consistently experi-
ence insufficient pre-licensure and postlicensure educa-
tion in oral healthcare,18 which is consistent with the
siloing of oral health by health systems, policymakers and
medicine more broadly."” Given these educational gaps,
in this content analysis, we focus on educational mate-
rials authored by the manufacturers of products used to
perform oral care in acute care hospital settings including
toothbrushes, foam swabs, lip moisturiser, oral rinses and
oral suction (see online supplemental table 1). We aimed
to assess the nature, quality, and independence of scien-
tific evidence provided in support of productrelated and
practice-related claims.

MATERIALS AND METHODS

Design and sampling frame

We identified manufacturers of oral care products (see

online supplemental table 1) through expert consulta-

tion (CMD), previous research on nurse-industry inter-
actions,* Google searches for oral care product brands
and examination of the regulatory filing (SEC 10-K form)
for the dominant manufacturer (Sage), which identified
the major competitors in the company’s medical division.

We excluded companies that were at the start-up phase

or supported exclusively through grants, and that only

distributed and did not manufacture oral health prod-
ucts. Our sampling frame thus included educational
materials authored by:

» Sage Products (publicly traded manufacturer, a
subsidiary of Stryker, a Fortune 500 company, USA,
manufacturer of Qe®Care Oral Cleansing & Suctioning
Systems).

» Medline Industries (privately held manufacturer and
distributor, USA, manufacturer of Medline brand
toothbrushes, swabs, Yankauers, mouthwashes and
DenTips Oral Swabsticks).

» Intersurgical (privately held manufacturer, UK, manu-
facturer of OroCare 24-hour day Kits).

» Avanos (publicly traded manufacturer, USA, manu-
facturer of Ballard Oral Care kits).

Data sources

Two investigators independently sampled all educa-
tional materials from the four companies’ interna-
tional websites; thus, all content was in English. We
defined ‘educational material’ as documents produced
and authored by the company, focused on oral health
conditions and/or care practices, targeted at clinicians,
and explicitly identified as ‘educational’ (eg, located
under website headers ‘clinical education,’ or identified
as a ‘course’ or ‘training’). There were no restrictions
on document format. We captured screenshots of all
included web pages and downloaded all available PDFs.
Two investigators independently screened the full texts
of sampled documents according to these inclusion
criteria with a third investigator reviewing any discrep-
ancies. We excluded documents if they were required by
a regulator (eg, Material Data Safety Sheet), intended
for purchasing (eg, catalogue, order form), hosted and/
or authored exclusively by a third party, or targeted
patients, family caregivers or clinicians working outside
of acute care (eg, dentists).

Data extraction

Based on previous analyses of evidentiary support for
promotional claims in pharmaceutical and medical
device advertising,8 919 e created a data extraction tool
in REDcap® that comprised three main sections: iden-
tification of products, identification and assessment of
productrelated claims, and identification and assess-
ment of supporting evidence. Identification of products
included assessing the number and type of unique prod-
ucts mentioned or depicted. We extracted all product-
related or practice-related claims, defined as statements
made about the efficacy, safety, cost-effectiveness, conve-
nience, or other value of an oral care product (eg,
toothbrush) or clinical practice involving a product (eg,
toothbrushing), along with any accompanying citation s).
We distinguished product-related claims from normative
claims, which suggested what should or must be done, but
did not refer to effectiveness, for example.

We categorised claims using an adapted typology from a
previous investigation of pharmaceutical advertisements
unambiguous (ie, clinical comparison or outcome that is
clear and measurable); vague or non-clinical (ie, lacks a
comparison, clear efficacy outcome or clinical outcome);
process-related (ie, related to workflow, convenience or
compliance concerns); and emotive/immeasurable (ie,
evoked feelings and no measurable outcome identified)
and noted whether the claim contained risk reporting.
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We extracted all citations, then classified citations
accompanying claims by type (eg, journal article,
conference abstract, data on file) and level of evidence
according to the criteria for treatment efficacy from the
Oxford Centre for Evidence-Based Medicine.”' We deter-
mined whether a citation identified a primary outcome
and data were extracted on the citation’s funding sources
and author conflicts of interest.

We piloted the instrument on a subset of sampled docu-
ments until we reached an acceptable level of agreement.
Two investigators then independently extracted data
on the entire sample; discrepancies were discussed and
resolved with a third author.

Data analysis

Two independent investigators assessed claim—citation
pairs, which involved a claim and accompanying citation,
to determine if information in the citation supported the
claim). Investigators classified citations deemed ‘unsup-
portive’ according to an adapted classification from a
study of claim—citation pairs in wound care advertising,9
choosing the reason that best described why the citation
was unsupportive. Reasons included: the citation was
unrelated in terms of content, study population or inter-
vention; exaggeration of benefits; citation reported an
in-vitro or animal study; distorted reporting of study find-
ings (eg, the claim was not based on the study’s primary
outcome, the study findings were not statistically signifi-
cant or the citation did not meet an appropriate level of
evidence for the accompanying claim) or cited data were
unpublished (eg, ‘data on file’). We calculated descrip-
tive statistics on all frequencies and proportions using
SPSS V.25.

Network analysis

In addition to the level and quality of evidence used
to substantiate claims, we assessed the independence
of the evidence presented using social network anal-
ysis. We sought to analyse two facets of independence:
(1) the degree to which industry-authored educational
materials cited the work of authors who work inde-
pendently from one another (ie, authors who are not
coauthors); and (2) the extent of referenced authors’
relationships with the sampled companies and industry
more broadly.

We manually extracted the listed authors and coau-
thors for all publications referenced in the sample,
excluding sampled documents with no citations and non-
authored citations (eg, data on file, federal register, no
listed authors). We calculated the number of times each
publication was cited in substantiation of a claim and the
number of times each publication was cited overall. Then,
we ranked authors by the number of cited publications
they authored or coauthored in substantiation of a claim.
To analyse the interdependence of authors, we derived
the network of coauthorship relations derived from these
references.

Patient and public involvement
There was no patient or public involvement in this study.

RESULTS

We included 68 documents from the four manufacturers
(figure 1). Nearly 2/3 (43/68, 64%) were authored by
Sage (owned and operated by Stryker Corporation),
the dominant manufacturer in this market. Document
characteristics are outlined in table 1. Sampled docu-
ments included brochures, flyers, web pages and courses
containing information about oral care (eg, ‘Evidence-
based practices for comprehensive oral care work-
shop’), oral disease (eg, ‘Colonisation of dental plaque
and importance of brushing for hospitalised patients’),
or sequelae of missed oral care or oral disease (eg,
‘Protecting your patients from ventilator-associated pneu-
monia’). Sampled documents also included templates
for educational posters, and oral care assessment or
care protocols designed to be customised by users. The
majority of documents mentioned an oral care product
(59/68, 87%) and 51% mentioned a branded oral care
product (35/68), which included pharmaceuticals (eg,
oral rinse), medical devices (eg, toothbrushes, suction
devices) or pre-packaged kits containing a combination
of oral care products and pharmaceuticals (online supple-
mental table 1). The majority of documents contained
at least one productrelated claim (55/68, 81%). We
extracted 252 claims across the sampled documents;
however, claims frequently recurred verbatim across the
68 documents, resulting in 204 unique claims (204/252,
79%).

Evidentiary support for claims

The majority of claims (124/204, 61%) referred to an
outcome that was vague and/or non-clinical (see table 2).
Only 12% (24/204) of claims contained risk reporting;
on examination of the accompanying citation, we deter-
mined the majority of claims containing risk reporting
(18/24, 75%) reported relative risk, while 6 (25%) did
not present sufficient information to determine the type
of risk reporting.

Of the 204 unique claims, 56% (115/204) were accom-
panied by one or more citations, resulting in 147 unique
claim—citation pairs. For the majority of claim—citation
pairs, we judged the claim to be unsupported by the
accompanying citation (91/147, 62%). Most often, cita-
tions did not provide adequate support for the claim
because citations were unrelated in terms of content
focus, study population or intervention; the underlying
evidence was inaccessible to a frontline clinician; or
claims exaggerated the benefits of the cited findings.
Table 3 provides illustrative examples of citations that
provided insufficient support to claims.

Nature and level of evidence
Documents referenced a mean 6.62 citations (SD=11.89).
We extracted 437 citations from the 68 documents; 31%
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Included documents
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* Avanos n=9

* Intersurgical n=10

* Medline n=6

*  Sage/Stryker n=43

Figure 1

of the citations (134/437) appeared in multiple docu-
ments, resulting in 303 unique citations in the sample
of 68 documents (table 4). However, the majority of
unique citations (71%, 215/303) accompanied state-
ments unrelated to oral health or general statements of
fact (eg, ‘Every 4-6hours 20 billion bacteria duplicate in
the oral cavity’). Only 29% (88/303) of unique citations
occurred as part of a claim—citation pair. We were unable
to identify or access the full text of 14% (12/88) because
citations were incomplete (eg, American Association of
Critical-Care Nurses Manual, 2015) or data were unpub-
lished (eg, data on file with manufacturer, presentation
abstracts and proprietary reports). Thus, we categorised
76 citations by level of evidence. Cited studies generally
represented lower levels of evidence: less than 20% were
systematic reviews (7/76, 9%) or randomised controlled
trials (10/76, 13%). About half the cited studies provided
a conflict of interest statement (43/76, 57%) and/or a
funding statement (36/76, 47%). Of the cited studies
that made such disclosures, 23% (10/43) disclosed
financial relationships between authors and oral health
product manufacturers, 33% (12/36) reported industry

Industry-authored educational materials sampling flow diagram (n=68).

sponsorship of the study; two studies reported both
author conflicts of interest and industry funding for the
study.

Independence of evidence

We identified 796 unique authors of citations refer-
enced in the sampled documents; 38% (304/795) were
authors of citations used to substantiate a claim. Using
social network analysis, we examined the degree to which
authors of citations accompanying claims were indepen-
dent from one another (ie, authors who are not coau-
thors). Within sampled documents, a small group of
individuals authored and coauthored a disproportionate
number of citations used to substantiate claims.

Figure 2 displays the coauthor network derived from
citations used to substantiate a claim within sampled
documents. The nodes represent individual authors,
joined by ties that indicate they coauthored at least one
citation in the sample. The size of the node represents
the number of citations the individual authored within
the sample that were used to substantiate claims. Nodes
coloured dark blue highlight the top 20 authors ranked
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Table 1 Characteristics of industry-authored educational materials (n=68)

Intersurgical

Variable Sage n (%) n (%) Avanos n (%) Medline n (%) Total n (%)
No of documents 43 10 9 6 68
Document format
Brochure, flyer, webpage 31 (72) 8 (80) 8 (89) 4 (67) 51 (75)
Protocol template 7(16) 2 (20) 0 0 9(13)
Course (accredited) 2 (5) 0 1(11) 2 (33) 5(7)
Course (non-accredited) 2 (5) 0 0 0 2 (3)
Other* 1) 0 0 0 1@2)
No with product mentions 36 (84) 8 (80) 9 (100) 6 (100) 59 (87)
No of brandedt mentions 22 (51) 5 (50) 5 (56) 3 (50) 35 (51)
No of pharmaceutical mentions 22 (51) 7 (70) 4 (44) 2 (33) 35 (51)
No of device mentions 28 (65) 5 (50) 4 (44) 2 (33) 39 (57)
No of combination kit mentionst 20 (47) 5 (50) 6 (67) 4 (67) 35 (51)
No with product-related claims 34 (79) 7 (70) 8 (89) 6 (100) 55 (81)

*Other format was a webpage containing information about a ‘customer information department’.
T‘Branded’ mentions were those that referenced a product’s specific brand name.
FPre-packaged kits containing a combination of oral care products and pharmaceuticals.

by the number of citations; light blue nodes indicate
authors that are directly or indirectly linked (through
shared coauthors) to the top 20 authors.

These top 20 authors occupied central positions in the
network, connecting and collaborating with many of the
author groups whose work companies cited to provide an
evidence base for the educational materials. The top 20

authors (in terms of the number of times their authored
or coauthored citations were used to substantiate a claim)
represented 2.5% of all authors in the overall sample of
cited authors (20/796). Collectively, they accounted for
37.4% of all citations used within claim—citation pairs
(n=77/206, including claim—citation pairs repeated
across documents) (table 5).

Table 2 Nature of outcome reporting in claims

Type of outcome referenced in

claim (n=204) n (%) Examples

Vague and/or non-clinical 124/204 (61)

‘The BALLARD turbo-cleaning catheter is the only catheter that retracts within a unique

isolated turbulent cleaning chamber, which results in a cleaner catheter tip compared with a
standard closed suction system.’

‘Our oral care products are designed to help promote oral health to address the risk of
hospital acquired pneumonia.’

‘Oral care given g2—-g4 appears to provide greater improvement in oral health.’

Unambiguous and clinical 39/204 (19)

‘A published 4-year study using an oral care protocol including Toothette Oral Care Systems

saw... fewer vent days, shorter length of stay and decreased mortality rates.’

‘A 2-year study at 11 nursing homes found pneumonia risk was significantly reduced in
patients receiving oral care. In fact, mortality due to pneumonia was about half that of
patients not receiving oral care.’

“Two times per day application of 2% and 0.12% chlorhexidine gluconate to the oral cavity
with a 2-hour time period from brushing has reduced VAP rates.’

Process-related 35/204 (17)

‘New space-saving design and bedside bracket help improve compliance.’

‘The Sherpa Suction System ensures 100% of all ICU-ventilated patients have daily access
to above-the-cuff suctioning.’

‘Product ease-of-use resulted in my ability to provide more frequent oral cleansing.’
‘OroCare day kits: ensuring compliance with hospital guidelines for VAP prevention.’

Emotive or immeasurable 6/204 (3)

‘We are preventing pneumonia and saving lives, one clean mouth at a time.’

‘Tooth brushing is essential component of oral care.’

‘Oral hygiene is critical in the fight against VAP with good brushing techniques and
suctioning being important tools.’

‘Data-driven best practices for oral care may allow healthcare providers to protect ventilated
patients with a higher level of confidence.’

ICU, intensive care unit; VAP, ventilator-associated pneumonia.

Grundy Q, et al. BMJ Open 2020;10:¢040541. doi:10.1136/bmjopen-2020-040541



Open access

Table _Natureof ovidentiary supportor non-supportofoame

Reasons citation
was unsupportive
(n=91) n (%) Example claim Accompanying citation Explanation*

Distorted 24 ‘Oral care removes microbes Quinn, B., & Baker, D. (2015). The claim implies causality but cites a narrative
interpretation of (26) and is proven to significantly Comprehensive oral care helps prevent review.
citation findings reduce NV-HAP’ hospital-acquired nonventilator
pneumonia. American Nurse Today,
10(3), 18-23.
‘A published 4-year study using Garcia et al. Reducing ventilator- The cited pre/post (non-randomised) study states,
an oral care protocol including associated pneumonia through ‘During the intervention period, VAP rates decreased

Toothette Oral Care Systems advanced oral-dental care: A 48-month by 33.3%, although the result was only marginally
saw a 33% reduction in VAP, study. Am J Crit Care. 2009;18(6):523— significant (12 vs 8 cases per 1000 ventilator days,
plus fewer vent days, shorter ~ 532. p=0.06).’

length of stay and decreased

mortality rates.’

‘Maintaining oral hygiene Vollman K, Garcia R, Miller L, AACN The claim implies causality but cites an observational
has been proven to help News. Aug 2005;22(8):12-6. study.

reduce healthcare-acquired

pneumonias (HAPs), including

ventilator-associated

pneumonia (VAP) and

aspiration pneumonia.’

Continued

(=]
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Table 3 Continued

Reasons citation
was unsupportive

(n=91) n (%) Example claim

Accompanying citation

Explanation*

Evidence cited
not accessible for
verification

21 (23) ‘Clinician success at delivery
of a suction catheter to ETT
cuff: 99% with Sherpa Suction
Guide, 0% with suction

catheter alone.’

‘Mechanically ventilated
patients are at a particularly
high risk of pneumonia even
after discharge. Yet oral care
protocols have been shown 2002.
to make a positive difference

in ventilator-associated

pneumonia (VAP) risk.’

‘Antiseptic Oral Rinse: Helps
reduce chance of infection

in minor oral irritation...(and)
promotes healing by reducing
bacteria known to cause most
oral dysfunction.’

Study in-vitro or in 0
animals

Clinician experience in simulated test
models, Data on File at Ciel Medical

Lloyd, R. Oral care of the mechanically
ventilated patient: You can make a
difference in 5min.(cited at the State of
lllinois Critical Care Conference). March,

Nisengard RJ, Dept of Periodontics &
Endodontics, Sch of Dent Med, SUNY
Buffalo, 2000 Dec.

Data on file with the manufacturer and not publicly
available.

Citation is a conference poster with insufficient detail
to assess methods or results.

Citation refers to an individual and not a study.

*All bolded text has been bolded by authors for emphasis.

We investigated the industry ties of these top 20 authors
(table 5). Overall 60% (12/20), including the top five
authors, had at least one financial relationship with one
of the four sampled oral health product manufacturers,
which included receipt of personal payments for speaking
or consulting and/or study funding. Among these top 20,
only 1 author (5%) had no financial ties to industry.

DISCUSSION
Oral health product manufacturers authored a wide range
of educational materials targeted at nurses ranging from
product training videos to courses. However, these educa-
tional materials may be largely characterised as ‘educa-
tion in support of a product’®: the majority mentioned an
oral health product, half mentioned a branded product
and over 80% made a productrelated claim. Given that
oral health is the product of a complex interplay among
social (eg, socioeconomic status, marginalisation, access
to dental care) and commercial determinants (eg,
promotion of high-sugar products),'” the educational
focus on productrelated practices suggests a downstream
approach to oral health and may constitute an agenda
bias in educational content and the underlying research.?
Educational materials authored by these companies
presented as evidence-based, containing on average
nearly seven citations per document and suggested they
represented the findings of curated scientific literature
(ie, titles such as “‘What the Experts Say’). Just over half
of the unique claims (115/204, 56%) were accompanied
by a citation and the majority were not substantiated by
the underlying evidence. In general, sampled documents
presented a low level of evidence and relied heavily on
narrative reviews or opinion pieces; however, most claims

related to vague or non-clinical outcomes, thus, the level
of evidence required to support such statements is also
lower. Commonly, claims presented a distorted interpre-
tation or exaggerated the benefits of the accompanying
evidence, which constitutes a form of ‘spin,” defined as
reporting practices that mislead readers by presenting
results in a more favourable light.*

The companies relied on a small network of oral health
experts in marshalling evidence in support of claims and
educational materials more generally, many of whom had
existing or subsequent financial ties to the companies or
industry more broadly. These recognised and respected
experts are examples of key opinion leaders, who are
engaged by pharmaceutical or medical device companies
as speakers or consultants for their ability to influence
their peers.** Companies may also approach key opinion
leaders to serve as investigators on company-sponsored
projects or as authors on company-led research.” Key
opinion leaders are valuable to companies because they
project an appearance of independence and integrity,
while serving as ‘product champions’; however, companies
carefully manage key opinion leaders, including nurses,
physicians and scientists, through training programmes
and by offering targeted research funding, speaking plat-
forms and authorship opportunities.”*

Companies also sponsored or were involved in nearly
half of the highly cited studies suggesting sponsorship
bias, where industry funding is associated with results
and conclusions favourable to the sponsor,26 may also
be of concern. Regardless of the educational value and
integrity of the underlying research, our network anal-
ysis illustrates how companies can strategically cite,
often repeatedly, and thus amplify, perspectives that are

Grundy Q, et al. BMJ Open 2020;10:¢040541. doi:10.1136/bmjopen-2020-040541
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Table 4 Characteristics of cited studies

Variable n (%)
Total citations (n=68 documents) 437
Total unique citations 303/437 (69)
Number of unique citations accompanying 88/303 (29)
claims
Unique citations with full text accessible 76/88 (86)
Full text not accessible* 12/88 (14)
Type of unique reference with full text
accessible (n=76)
Journal article 51/76 (67)
Othert 16/76 (21)
Poster 5/76 (7)
Clinical practice guideline 4/76 (5)
Level of evidence (n=76)
Systematic review 7/76 (9)
Randomised controlled trial 10/76 (13)
Observational study 28/76 (37)
Opinion 24/76 (32)
Narrative review 4/76 (5)
Othert 2/76 (3)
Mechanistic 1/76 (1)
References with conflict of interest statement 43/76 (57)
(n=76)
Presence of conflict of interest with oral 10/43 (23)
health product manufacturer
References with funding statement (n=76) 36/76 (47)
Study funded by oral health product 12/36 (33)

manufacturer

*Incomplete citations or unpublished data (eg, data on file with
manufacturer, presentation abstracts and proprietary reports).
TPolicy documents, organisational web pages, non-peer-reviewed
magazines and textbooks.

FRegulatory documents (eg, Food and Drug Administration notice
of rulemaking).

favourable to commercial aims. This may be another facet
of sponsorship bias consistent with previous research that
found articles with positive conflict of interest disclosures
are more likely to be published in high-impact journals or
to receive more media attention.”’

Consequently, industry-authored educational should
be characterised as ‘promotional’” and regulated as adver-
tising. Regulators have issued industry guidance to enable
assessment of the distinction between ‘promotional’ and
‘non-promotional’ activities, which includes assessing
whether materials directly or indirectly promote the sale
of a health product and whether the manufacturer or
sponsor has influence over the content.'' *® In practice,
however, medical device industry-authored educational
materials likely receive little regulatory scrutiny. Though
certain high-income countries such as Canada, Australia,
the USA and the European Union have specific laws that

Figure 2 Network of authors and coauthors referenced by
claims: the nodes represent individual authors, joined by ties
that indicate coauthorship. The size of the node represents
the number of citations the individual authored within the
sample that were used to substantiate claims. Nodes
coloured dark blue highlight the top 20 authors ranked by the
number of citations; light blue nodes indicate authors that are
directly or indirectly linked (through shared coauthors) to the
top 20 authors.

govern pharmaceutical and medical device advertising,
these regulators are under-resourced and most jurisdic-
tions rely on voluntary, industry self-regulation through
codes of practice to regulate promotion.”*

Strengths and limitations

We analysed a purposive sample of publiclyavailable educa-
tional materials sampled from the websites of four manu-
facturers of oral health products. It is unknown whether
these documents are representative of those produced
by other oral health manufacturers, nor whether these
findings can be generalised to other product categories.
However, the sampled companies are market leaders and
two (Sage and Medline) have diverse product portfo-
lios suggesting that these findings may be indicative of
industry-authored educational materials more broadly.
We sampled educational documents targeting nurses
from company websites, thus it is unknown whether
and how these educational materials are used and their
impact on educational or clinical outcomes. Identifying
educational materials and extracting claims required
interpretation, thus we opted for duplicate sampling and
data extraction at all stages.

CONCLUSION

The sustainability of health systems worldwide is under
strain and resources to support nurses’ ongoing practice-
based education are scarce. The findings of this study,
however, suggest that caution should be exercised when
relying on industry-authored educational materials to
support product training and continuing clinical educa-
tion in oral health and in clinical practice, more broadly.
To support the use of oral health products in clinical prac-
tice, clinicians should seek industry-authored materials
that conform to regulatory standards related to labelling
(ie, instructions for use) and otherwise, seek education
that is independent from manufacturers.

8

Grundy Q, et al. BMJ Open 2020;10:040541. doi:10.1136/bmjopen-2020-040541



Table 5 Characteristics of top 20 authors

Characteristic N %
Citations within sample by top 20 authors* 270/437 62
Citations accompanying claims by top 20 authors* 77/206 37
Author discipline (n=20)
Nursing 11 55
Infection control 3 15
Medicine 3 15
Dentistry 1 5
Epidemiology 1 5
Disclosures (n=20)
Study funding
From oral health manufacturert 9 45
Use of professional medical writert 6 30
Personal payments
From oral health manufacturert 8 40
From other industry 15
Both study funding and personal payments from oral health 5 25
manufacturert
Any financial relationship with oral health manufacturert 12 60
No financial ties to industry 1 5

*Authorship included principal, senior and coauthorship.

TIncluded companies producing the educational materials (ie, Sage Products, Avanos, Intersurgical, Medline Industries).
FAuthors disclosed using the services of a professional medical writer, but otherwise did not disclose the source of study funding.

The findings of this study call into question whether
industry-authored materials are educational or promo-
tional, which carries regulatory implications. Evidence
of sponsorship bias affecting the focus, substantiation of
claims and curation of expert recommendations suggests
thatindustry-authored educational materials have promo-
tional intent and should be regulated as such.
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