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Abstract

Background: Information about how newspapers portray antidiabetic medicines to readers is lacking. This study
investigated the reporting on antidiabetic medicines in the most widely circulated newspapers published in the
United Kingdom (UK) and the United States (US) over a 10-year period.

Methods: The Nexis UK database was used to identify and select relevant articles. Systematic content analysis of the
articles which met the inclusion criteria (articles of any format that contained reference to antidiabetic medicines)
within the highest circulated newspapers in the UK and US between 2009 and 2018 was conducted. Inter-rater reli-
ability of coding was established using a 10% sample of the identified articles.

Results: A total of 560 (369 UK and 191 US) relevant newspaper articles were retrieved. In the UK, the number of rel-
evant articles showed a slightly increasing trend over the study period, while in the US, article numbers declined over
the study period. Safety/risk of antidiabetic medicines was the most frequent theme covered by the articles (34.6%).
Over one-third of the newspaper articles were written from a clinical perspective (37.7%). Insulin was the most
commonly discussed class of antidiabetic medicine (23.1%). Control of blood sugar levels (53.1%) and side effects/
toxicity (92.7%) were the most frequently reported benefit and risk of antidiabetic medicines, respectively. The most
frequently reported organ systems harmed by antidiabetic medicines were the cardiovascular, endocrine and gastro-
intestinal systems. The UK newspapers were more likely to report the benefits of antidiabetic medicines (p =0.005),
while the US articles were more likely to report on harms/risks (p=0.001). The majority of relevant articles (91.8%)
were judged as having a balanced judgement, while 8.2% of the articles were rated as exaggerated.

Conclusions: This study has revealed that antidiabetic medicines are indeed reported on by UK and US newspapers.
As media portrayal has the potential to negatively or positively influence patients’ views of their medication for diabe-
tes, healthcare professionals should check on patients’ beliefs and knowledge about their medication and proactively
provide objective and balanced information (including promotion of medication adherence).
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Background

The prevalence of diabetes mellitus worldwide among
*Correspondence: jmcelnay@qub.ac.uk adults has risen over recent decades, and it has been esti-
2 Clinical and Practice Research Group, School of Pharmacy, Queen’s mated that there will be more than 600 million diabetes
University Belfast, Belfast BT9 7BL, UK patients globally by 2040 [1, 2]. In the United Kingdom
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(UK), it was reported that 3.8 million people had a diag-
nosis of diabetes in 2018. This figure has more than dou-
bled in the two decades since 1998 [3]. A high prevalence
of diabetes has also been reported in the United States
(US), where there were more than 30 million people liv-
ing with the condition in 2017 [4].

A controlled blood glucose level is an essential treat-
ment target for a diabetic patient. Medication, diet and
exercise are the most common interventions to manage
diabetes and to prevent its complications [5]. Twenty
years ago, available classes of antidiabetic medicines were
limited to insulin, biguanides and sulfonylureas, but in
the last decade, newer insulin derivatives and classes of
antidiabetic medicines have been approved for the treat-
ment of diabetes. These include glucagon-like peptide-1
receptor agonists (GLP-1RA), dipeptidyl peptidase-4
inhibitors (DPP-4i) and sodium glucose transporter-2
inhibitors (SGLT2-i) [6].

Treatment guidelines for managing blood glucose in
patients with diabetes, involving a wide range of antidi-
abetic medicines, are well established in the US and the
UK [7, 8]. Knowledge and understanding of antidiabetic
medicines plays an important role in the achievement of
glycaemic control by people with diabetes [9, 10]. A num-
ber of published studies, including systematic reviews,
have highlighted the high demand and requirement for
good quality information by the growing diabetes popu-
lation [11-14]. A recent multi-centre survey involving
diabetic patients found that besides receiving informa-
tion from their healthcare professionals, this population
passively received health and medical information from
traditional media, including newspapers. Traditional
media outlets were used more frequently by this group of
patients when compared with digital media, such as the
internet [15]. Others have also found that newspapers
remain one of the common sources of healthcare infor-
mation for all chronic conditions, including diabetes [11,
15, 16].

In terms of content, newspapers are considered equiv-
alent to other forms of news media. Whichever news
media outlet broadcasts a particular piece of news first,
other media outlets often pick up on the story quickly
and broadcast it to the public, although the emphasis
may be different across the different mass media outlets
[17-20]. Available results from a 2015 survey found that
94% of adults in the UK read national printed or online
newspapers at least once per month [21]. A 2018 sur-
vey also found that newspapers were listed as one of the
main platforms used for news acquisition by adults in
the UK [22]. There is no doubt that newspapers contrib-
ute to public understanding and perceptions relating to
health-related issues [23—26]. The mass media, including
newspapers, has been shown to impact on health-related
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behavioural change, for instance, in relation to alcohol
use, smoking, cancer awareness, obesity, immunisation
and AIDS [25-30].

Due to the importance of antidiabetic medicines in
clinical practice and the potential of newspapers to be a
highly influential vehicle for shaping knowledge and per-
ceptions of diabetic patients about their medication, it
was considered important to evaluate how antidiabetic
pharmacotherapy is portrayed in the newspaper media.

Methods

The aim of the present study was to investigate, through
systematic content analysis, what information has been
communicated to the general public about antidiabetic
medicines via published newspaper articles in the UK and
the United States (US) over a 10-year period (between 1st
January 2009 and 31st December 2018) in the 10 high-
est circulated newspapers in the respective countries. An
overview of the content analysis methodology used in the
present study is illustrated in Fig. 1.

Newspaper selection

The Nexis® UK database was used to search for elec-
tronically archived UK and US newspaper articles. A pur-
posive sample of the 10 daily UK newspapers and their
Sunday equivalents that had the highest circulation fig-
ures, according to the Audit Bureau of Circulations Ltd
(ABC) [31], at the commencement of the study (March
2019) was selected. The titles included were Metro, The
Sun (The Sun on Sunday), Daily Mail (The Mail on Sun-
day), Evening Standard, Daily Mirror (Sunday Mirror),
The Times (The Sunday Times), The Daily Telegraph (The

Selection of highly drculated newspapers
(10 UK and 10 US newspapers and their Sunday equivalents)

Search of the Nexis® UK database (2003-2018)

Retrieval of the relevant artides

Development of a codebook and coding form

Piloting of the codebook and the coding form

Coding of all relevant artides by the main researcher

Arandom sample coded by the second researcher

Data analysis

Interpretation of the results

Fig. 1 Overview of content analysis methodology
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Sunday Telegraph), Daily Star (Daily Star Sunday), Daily
Express (Sunday Express) and the i.

Using the same approach, a purposive sample of the
top 10 daily US newspapers (and their Sunday equiva-
lents) with the highest average circulation, and available
on The Nexis® UK database, as ranked by the Alliance for
Audited Media (AAM) [32], was also selected. This com-
prised USA Today, The Wall Street Journal, The New York
Times, Los Angeles Times, New York Post, Star Tribune,
The Washington Post, Philadelphia Inquirer, Tampa Bay
Times and Daily News. All the US newspapers selected
publish daily and also on Sundays, (except USA today
and the Wall Street Journal). At the time the study was
being conducted, several highly circulated US newspa-
pers, including Newsday, Chicago Tribune and The Bos-
ton Globe, were not available in the Nexis® UK database
and were, therefore, not included in the study.

Search strategy, inclusion, and exclusion criteria

After carrying out empiric testing using various search
terms, the search terms selected were “medication” OR
“medicine” OR “drug” OR “treatment” OR “therapy”
AND “diabet!” The “diabet!” search term encompassed
diabetes and diabetic(s). These broad search terms were
applied to minimise loss of relevant articles.

To compare the trends in publication of relevant news-
paper articles with published scientific articles on anti-
diabetic medicines, archived by the PubMed® database
over the same study period, the same search terms was
used for the PubMed® database.

Newspaper articles of any format (e.g., news article,
editorial, letters to the editor) containing any reference
to antidiabetic medicines or treatment, using either con-
ventional medicines or alternative therapies (e.g., herbal
or homeopathic remedies) were included in the analy-
sis. Articles were excluded if they dealt exclusively with
surgery or other procedures, or non-pharmacological
therapy (e.g., diet or exercise) for diabetes, if the articles
included reference to antidiabetic medicines only as part
of an announcement (e.g., advertising a workshop or con-
ference on antidiabetic medicines), if articles mentioned
antidiabetic medicines in less than 10% of the article by

Table 1 Summary of final coding framework
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word count (brief mention only) or if articles focusing on
drug-induced diabetes or a non-diabetes indication of
an antidiabetic medicine (e.g., metformin for polycystic
ovary syndrome). In the case of article duplication (e.g.,
in the daily and Sunday equivalents), only the article with
the highest word count was included in the analysis.

Data extraction and coding frame

Taking into account the previous published literature uti-
lising systematic content analysis, and discussions within
the research team, a standardised coding frame was
developed ahead of the main analyses. A pilot exercise
was conducted by coding 10 articles to allow fine tuning.
The final coding framework contained three main sec-
tions, as outlined in Table 1.

If the newspaper article was linked to a scientific jour-
nal article, a fourth section was applied as follows: the
scientific journal article was obtained using the author
name, author affiliation and topic mentioned in the news-
paper article, the content was cross checked and financial
ties between authors and any pharmaceutical company
were checked.

Data collection and analysis

The coding process was carried out by two independ-
ent researchers (NS, GC). The main researcher (NS)
coded the entire set of relevant articles, while the other
researcher (GC) used the coding form to independently
code a random sample (10%) of the articles (selected
utilising random.org) to assess intercoder reliability/
agreement. The level of agreement was determined by
calculation of Cohen’s kappa value. Values were classified
as follows: <0 poor agreement, 0.01-0.20 slight, 0.21—
0.40 fair, 0.41-0.60 moderate, 0.61—0.80 substantial, and
0.81-1.00 almost perfect agreement [33].

Following data collection from all relevant articles, all
data were entered into SPSS (version 25, SPSS Inc, USA)
for analysis. Differences between reporting in the UK and
the US were considered. The data were summarised using
descriptive statistics (distribution of frequencies). The
chi-square test or the Fischer exact test, as appropriate,

Sections Description

Structure
Article content

Bibliographic details: name of the newspaper, date of publication, headline, author, section of newspaper
Information contained within each article such as main theme regarding antidiabetic medicines, other

themes covered, key perspective, class of antidiabetic medicines, benefit and harm of antidiabetic medi-
cines, and main source of information

Judgement and rating

Subjective variable related to antidiabetic medicines information presented including the article slant,

the main claim and the quality of information
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were used to assess differences between categorical
variables.

Results

Newspaper article selection process

The initial searches retrieved a total of 1886 UK and 798
US newspaper articles published between 1 January 2009
and 31 December 2018. From this selection of articles,
369 newspaper articles from the UK and 191 from the
US satisfied study inclusion/exclusion criteria, resulting
in a total of 560 newspaper articles included in the main
analysis.

Inter-coder agreement

The intercoder observed agreement and kappa values for
the two coders ranged from 0.60 to 0.93 (Table 2). The
agreement level between the two researchers, there-
fore, ranged from moderate agreement to almost perfect
agreement.

Article frequency

The UK newspapers which most frequently contained
articles relating to antidiabetic medicines were the
Daily Mail and the Daily Express, while in the US, anti-
diabetic medicines were reported most frequently in
The New York Times and The Wall Street Journal (Fig. 2).
There were no articles relating to antidiabetic medicines
reported in The Sunday Mirror (UK), Daily Star Sunday
(UK), The Sun on Sunday (UK) and the Los Angeles Times
(US).

In the UK, the number of relevant articles varied
considerably from year to year and showed a slightly
increasing trend over the study period. In the US, arti-
cle numbers declined over the study period. The cor-
responding number of research articles relating to

Table 2 Observed agreement and kappa value for items coded
within the coding frame (n=56)

Question (number of choices) Observed Kappa value
agreement
(%)
Main themes (8 choices) 91.1 0.88
Key perspectives (9 choices) 839 0.77
Benefit stated (yes/no) 946 0.88
Risk stated (yes/no) 96.4 0.93
Main source of information (7 choices) ~ 75.0 0.67
Main voice (7 choices) 839 0.77
Quotation stated (yes/no) 91.1 0.82
Article slant (4 choices) 85.7 0.80
Main claim (3 choices) 75.0 0.60

Quiality of information (3 choices) 83.9 0.75
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Fig. 2 Frequency of articles about antidiabetic medicines in UK and
US newspapers (2009 to 2018)

antidiabetic medicines retrieved from the PubMed®
database increased over the same study period is pre-
sented in Fig. 3.

Article content

Within the 560 articles selected, the most frequently
addressed main themes were safety/risk (34.6%), effec-
tiveness (30.7%) and economic aspects (12.9%) (Fig. 4A).
Articles were most frequently written from a clinical per-
spective (37.7%) (Fig. 4B).

Besides safety/risk, effectiveness and economic aspects,
other examples of topics included were (i) approval of
new antidiabetic medicine (dapagliflozin) by the US
Food and Drug Administration; (ii) new routes of insulin
delivery, i.e., tablet/pill and inhaler; and (iii) medication
non-adherence in diabetes patients commonly related
to metformin and DPP4 inhibitor use due to side-effects
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Fig. 4 Distribution of main themes (A) and key perspectives (B)
covered in the antidiabetic medicines articles (n =560)

(diarrhoea, flatulence). The UK and the US demonstrated
somewhat different profiles regarding main themes;
effectiveness was the most frequent theme in the UK
(39.3%), while almost half (48.7%) of US articles had a
main theme of safety/risk (Table 3).

A total of 500 (89.3%) of the articles included in the
main review specified the class of antidiabetic medicines
being considered. Insulin (n=147; 23.1%) and thiazo-
lidinediones (n=136; 21.4%) were the most commonly
mentioned classes of antidiabetic medicines. The pro-
portions differed between the UK and USA as outlined
in Fig. 5, most markedly in relation to “other” classes of
medications which were much more frequently discussed
within UK newspaper articles (20.1% vs 8.1%) and thiazo-
lidinediones which were much more frequently discussed
within US newspaper articles (15.4% vs 30.8%). These lat-
ter differences reached statistical significance (p<0.002
and p <0.001, respectively).

The benefits of antidiabetic medicines were specified
in over half (n=307; 54.8%) of the articles included in
the main review. In these articles, the most frequently
reported benefit of antidiabetic medicines related to
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Table 3 Main themes regarding antidiabetic medicines covered
in the UK and US newspapers

Main theme UK (n=369) US (n=191) p value*
Frequency %  Frequency %

Safety/risk 101 274 93 487 <0.001

Effectiveness (%) 145 393 27 141 <0.001

Economic aspects 49 133 23 12.0 0.678

Legal/regulatory 25 68 29 152 0.001

issues

Drug administration- 24 65 5 26 0.049

delivery

Other 12 33 7 37 0798

Knowledge 6 16 5 26 0423

Medication adherence 7 19 2 1.0 0448

*Chi square test

control of blood sugar (53.1%) followed by prevention or
treatment of diabetes complications (17.8%) and reduc-
tion in weight and/or appetite (17.1%). The frequency of
reporting benefits of antidiabetic medicines was higher
in UK newspapers (59.1%) than in US newspapers (46.6%;
p=0.005). The more frequent discussion of “other”
classes of medication within UK newspapers partly influ-
enced this higher trend.

It is clear from the published scientific literature that
diet and exercise (with resultant weight loss) are very
important aspects of diabetic management which should
be implemented alongside pharmacotherapy. The impor-
tance of combining diet and exercise with antidiabetic
medicines was, however, stated in only 5.5% and 4.6% of
UK and US articles, respectively.

The harms and risks associated with antidiabetic
medicines were specified in approximately half (n=288;
51.4%) of included articles. Frequency of reporting harms
and risks was higher in US newspaper articles (61.3%)
than in UK newspapers (46.3%; p=0.001). A summary
of benefits and harms/risks of antidiabetic medicines
addressed is presented in Fig. 6.

Megitinides 42

Alpha glucosidase inhibitors 43
Sulfonylurea JI4M 127
DPP4 Inhibitors  [EIAMITTI9T

Herbalremedies or aiternaives |
SGLT-2 Inhibitors
Bguanides
GLP1 receptor agonist
"Other" 78
Thiazoidinediones  IINGONII g

Insulin - R | 54 =

0 20 40 60 80 100 120 140 160
FREQUENCY
mUK nUS

CLASS OF ANTDIABETIC MEDICINES

Fig. 5 Diabetic medication classes specifically mentioned in
published articles (n=636)
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Harm/risk reported as being caused by antidiabetic
medicines was classified into organ systems according
to the relevant chapter of the British National Formulary
76th edition [34]. The most frequently reported organ
systems harmed by antidiabetic medicines were the
cardiovascular, endocrine and gastrointestinal systems
(Fig. 7).

The most frequently specified adverse effects within
the cardiovascular system were heart attack and stroke.
These were mainly (81.8%) linked to rosiglitazone from
the thiazolidinediones class. Hypoglycaemia was the
main adverse effect within the endocrine system, and
this was mainly linked to the use of insulin. The most
frequently reported gastrointestinal adverse effects
were diarrhoea, nausea, flatulence, vomiting and loss of
appetite. Metformin was the most frequently implicated
medicine regarding gastrointestinal side effects. Regard-
ing immune system/malignancy, pioglitazone and GLP-1
drugs (exenatide and liraglutide) were reported to cause
bladder and pancreatic cancers, respectively. Cardiovas-
cular and immune system/malignancy risks associated
with antidiabetic medicines were more likely to be stated
in US newspaper articles (55.2% and 13.8%, respectively)
than in UK newspapers (35.4%; p<0.001 and 10.7%;
p=0.019, respectively).

Most of the qualifying articles reported that the infor-
mation source regarding antidiabetic medicines was a

scientific journal/paper/report or its authors (49.1%) or
a government report (30.0%). The remainder cited health
or pharmaceutical industry (8.1%) or other sources
including patient and patient’s relative (5.3%), healthcare
professional (4.6%), scientist (2.0%) and scientific meet-
ings (0.9%).

Of the 112 articles which cited a specific scientific jour-
nal as their source of information, 12 reported that the
scientists involved had financial ties with the pharmaceu-
tical company. Using the author name, author affiliation
and topic mentioned in the newspaper articles, it was
possible to retrieve a total of 85 the latter scientific arti-
cles, 29 of which stated financial ties between the author
and pharmaceutical company.

Scientists, researchers or academics were found to
provide the main voice for more than a third (36.6%) of
the articles, while the main voice for the remainder of
articles were government, e.g., National Health Service,
European Medicines Agency, or Food and Drug Admin-
istration (25.2%), the pharmaceutical industry (15.5%),
healthcare professionals (10.2%), major charities (3.4%)
and journalists (2.5%). More than half of the articles
(56.3%) included quotations from scientists/researchers/
academics, governments, major charities, healthcare pro-
fessionals, industry spokespersons and patients.

Just under two-fifths (39.5%) of articles were classified
as having a negative slant [35] on antidiabetic medicines,
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and a slightly smaller proportion (34.6%) of the arti-
cles were written using a positive slant. A neutral slant
was found in 16.4% of articles, and mixed positive and
negative approaches, for example, portraying the ben-
efits and risks of antidiabetic medicines, were reported
in approximately one-in-ten articles (9.5%). Articles in
UK newspapers informed readers of benefits of antidia-
betic medicines more often than US newspapers (43.4%
vs 17.8%), and risks of antidiabetic medicines less often
(31.7% vs 54.5%) (p <0.001 in both cases).

The majority of relevant articles (91.8%) were judged
as having a balanced judgement, while 8.2% of the arti-
cles were rated as having an exaggerated judgement; no
article was judged as having understated judgements. The
number of articles with exaggerated judgement was sig-
nificantly higher in UK newspaper articles (11.1%) than
in the US (2.6%; p<0.001). An example of an exagger-
ated judgement was as follows “A new three-in-one “super
drug” to cure diabetes and obesity could soon help to save
lives” (The Daily Express, 9 December 2014).

The quality of antidiabetic medicine information pre-
sented in every article was scored between 1 and 10 (1
representing the lowest and 10 representing the high-
est quality). Overall, just over one in five (21.4%) of the
articles were scored as having excellent quality of infor-
mation (scored 8-10), just under half (47.7%) as having
average quality information (scored 4-7) and almost

one-third (30.9%) as having poor quality information
(scored 1-3) regarding antidiabetic medicines. An article
categorised as poor quality generally only contained lim-
ited information about antidiabetic medicine(s) with no
or poor evidence or a lack of balanced judgement. Attrib-
utes of an excellent quality article included the provision
of highly relevant information about antidiabetic medi-
cines, for example, benefits and risks of antidiabetic med-
icines, had balanced judgement, was based on evidence,
provided sources of information to support its claims
and included quotations from experts or other relevant
spokespersons. The frequency of articles reporting excel-
lent quality of information was significantly higher in
US newspapers (33.5%) compared with UK publications
(15.2%; p < 0.001).

Discussion

The trend of increasing articles over time in the UK
newspapers aligned with the PubMed trend, but this was
not the case for the US newspapers. In both jurisdic-
tions, only a small fraction of published scientific articles
gained media attention. Since press releases describing
the content of scientific articles to journalists play an
important role in uptake of articles by newspapers [36,
37], scientific authors should be more proactive in pro-
viding press releases describing their main findings and
their relevance to patient care. It is clear from the present
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results that there is considerable scope to enhance pub-
lic access, via newspaper articles, to a very large scientific
literature on antidiabetic medicines.

Safety or risk, together with effectiveness and eco-
nomic aspects of antidiabetic medicines, were the most
frequently covered topics in the relevant newspaper
articles in the present research. More than a third of all
articles covered safety or risks associated with antidia-
betic medicines, the majority of which were written from
the clinical perspective and focused on medication side
effects. A number of articles reported particular diabe-
tes medicines with very serious side effects, for example,
pioglitazone dramatically increasing the risk of bladder
cancer when used every day for more than 2 years, or the
association of rosiglitazone with heart attack and heart
failure. Unfortunately, a number of newspaper articles
reported these side effects without adding further advice
for patients who were already receiving these medicines.
Those articles tended to report the findings of trials with-
out involving healthcare professionals or other sources of
information. Conversely, some newspaper articles cor-
rectly advised patients not to stop taking the medicine,
and not to change or lower the dose without speaking to
their doctor to discuss an alternative. The focus on the
risks of antidiabetic medicines, particularly if sensation-
alised (lack of balanced judgement), could precipitate
anxiety or major concerns for patients regarding their
medication that could lead to medication non-adherence
[38-40], or to patients seeking an unnecessary change
to their prescribed medication. Interestingly, the publi-
cation of risks relating to other medications in the mass
media (for example, calcium channel blockers [41] and
hormone therapy [42-44], has indeed resulted in a sub-
stantial decline in the use of these medications.

The frequency of reporting harms and risks of anti-
diabetic medicines in US newspapers was greater than
60%, which was significantly higher than in UK newspa-
pers (46%) in the present research. This was also higher
than the frequency of harm reported in a previous study
which investigated US news media coverage of pravasta-
tin, aspirin and alendronate, in which potential harm of
these medications was reported in 47% of articles [45].

The most frequently reported side effects of antidia-
betic medicines in the present study involved the cardio-
vascular, endocrine and gastrointestinal systems. These
were frequently associated with thiazolidinediones, insu-
lin and metformin, respectively. These findings reflect
published medical literature in which a high concern
regarding cardiovascular risks with the use of rosiglita-
zone has been reported [46—49]. Furthermore, there has
been a general reluctance from patients to receive insu-
lin or intensify their insulin therapy because of the fear of
hypoglycaemia [47, 50]. However, the newspaper articles
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did report the essential role of insulin for diabetes treat-
ment and introduced readers to new dosage forms and
novel insulin analogues that minimise the risk of hypo-
glycaemia. Furthermore, a number of articles also pro-
vided advice for patients on action to take in the event of
hypoglycaemia. Metformin is well recognised as the main
agent causing gastrointestinal disturbances, an adverse
consequence which is seen in almost 30% of patients
taking this medicine [47, 48, 51]. Usefully, a number of
newspaper articles reported that switching from an
immediate-release tablet to a long-acting or modified-
release form of metformin could help solve the gastroin-
testinal disturbance.

Discussion of the effectiveness and benefits of anti-
diabetic medicines in the newspaper articles included
discussion not only of the ability of the medication to
control blood sugar levels. Other benefits discussed
included a reduction of diabetes complications, a
reduced risk of developing diabetes in pre-diabetic
patients, increased quality of life, and other benefits,
such as improved survival time and reduced hospitalisa-
tion. Some articles also outlined benefits which can be
obtained from other classes of medication: for example,
lorcaserin (a weight-loss medicine) that reduces the risk
of diabetes in pre-diabetes patients; leflunomide (anti-
rheumatic medicine) that lowers blood glucose levels and
reverses insulin resistance; dextromethorphan (cough
suppressant) that can increase insulin levels and enhance
glucose tolerance; sucralfate (gastroprotective and che-
lator agent) that can reduce the amount of sugar and fat
absorbed from food; otelixizumab (monoclonal antibody)
that can halt or dramatically reduce the need for insulin
injections among newly diagnosed type 1 diabetics; and
ranibizumab (monoclonal antibody) that can treat prolif-
erative diabetic retinopathy.

A number of herbal remedies or alternative medicines
were also reported to prevent or treat diabetes including
cinnamon, turmeric, vinegar, milk thistle and cannabis.
These articles were mainly based on limited or no objec-
tive evidence and as a consequence, readers could be sub-
stantially misinformed. As pointed out by Bubela et al.
[52], in their content analysis on UK, US, Australia, New
Zealand and Canadian newspapers, the negative results
and risks of herbal remedies are only partly reported in
newspaper articles.

A scientific journal/paper/report or its author was the
most frequently cited source of information regarding
antidiabetic medicines in the current research. However,
the information presented in the scientific journal was
not reported or critiqued sufficiently in some articles to
provide the reader with a full insight into the findings.
Lack of adequate scientific evidence to support health
advice has been deemed to be a serious issue in health
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journalism internationally, for example, in Australia [53]
and the UK [54]. Maksimainen [55] emphasised that
if news media cited a research paper as their source of
information, a rigorous review of information presented
in the research paper was required before delivering
the facts to the reader. This does not always happen, for
example, a study focusing on the US news media cover-
age of pravastatin, alendronate and aspirin found that
it did not include adequate or complete information
regarding the benefits and risks of these medications [45].

In the present study, there were 112 articles which
cited a specific scientific journal as their source of infor-
mation regarding antidiabetic medicines, with 29 of the
scientific papers citing a conflict of interest. This conflict,
for example financial ties between author and medicine
manufacturer was often not reported. Others have found
that such financial ties are generally not mentioned in
newspaper articles [45, 52], highlighting the fact that
the news media pay little attention to a factor that could
potentially lead to biased reporting [38].

The majority of relevant articles in the present study
were classified as having balanced judgement, where the
main message was not exaggerated or understated. This
aligns with other healthcare studies in the UK and/or US
newspapers, for example, reporting on healthcare appli-
cations [56], pharmacogenetics [57] and online health
information [58]. In the present study, the number of
articles with exaggerated judgement was, however, higher
in the UK than in the US. This was mainly because the
UK newspapers were more likely to claim the medication
as a “cure” for diabetes, as a “wonder pill” or “without
side effects” Some articles claimed the medication could
treat diabetes based only on pre-clinical animal studies.
If the benefits of a particular medication are overstated
or exaggerated, patients or the public could have their
expectations unrealistically raised regarding a cure for
their disease or improvement of their health [59].

The reporting quality about antidiabetic medicines in
newspapers in the present research was overall classified
as average, but a third of the total articles was deemed to
present poor quality information. As highlighted by Wil-
son et al. [53] as well as by Wang and Lai [60], the qual-
ity of reporting medical information in the mass media,
including newspapers, is often poor. The quality of press
releases issued by scientific journals or article authors
plays an important role in the quality of information
reported in newspapers; the higher the quality of press
releases, the higher the quality of articles in newspapers
[61, 62]. Improvement is, therefore, required in the qual-
ity of press releases by scientific journals or authors.

With the wide range of topics about antidiabetic
medicines covered in the newspaper articles, it is likely
that views and beliefs of diabetic patients regarding
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antidiabetic medicines may be influenced both posi-
tively and negatively. Positive influences of mass media
have been reported, including improvement in patient
understanding of their health condition(s) and improved
patient behaviour to achieve a better state of health [25—
30, 63, 64]. However, negative influences have also been
reported in an online survey of patients who had been
prescribed an oral anticoagulant in the US. Patients who
were exposed more frequently to health information
via the mass media had a tendency to have less neces-
sity beliefs (implicit judgements of personal need for
the treatment) regarding their medication and were less
adherent to their medication [65]. As described earlier,
healthcare practitioners have two relationship models
with the health media; they may use the media to influ-
ence patients, but they also have the challenging respon-
sibility to counteract media articles which promote
harmful or unhealthy lifestyle or practices [66].

Limitations

This present study has several limitations. Antidiabetic
medicines reported in other mass media sources (e.g.,
television and radio) were not covered in this study.
However, newspaper article content has a close correla-
tion with the subject material covered by other media
[17-19]. The following limitations are related to The
Nexis® UK database: (i) several highly circulated news-
papers, for example, Newsday, Chicago Tribune and The
Boston Globe, were not available thus were not included
in the study; (i) the Nexis® UK database only provides
articles published in the Los Angeles Times for the previ-
ous 6 months; (iii) only abstract versions of articles pub-
lished in the Wall Street Journal were accessible.

Conclusions

This study has revealed that antidiabetic medicines
are reported on by UK and US newspapers. As media
portrayal has the potential to negatively or positively
influence patients’ views of their medication, it is recom-
mended that healthcare professionals ascertain patients’
views about their medicines, proactively provide objec-
tive, balanced information and promote medication
adherence. The quality of reporting on antidiabetic medi-
cines in newspapers in the present study was deemed
to be poor quality in approximately a third of the total
articles examined. Since many of the newspaper arti-
cles were based on scientific papers, scientific authors
should ensure that press releases are issued alongside
their published papers in order that journalists receive a
lay language version of the work that can be used in the
development of their articles. It would be hoped that such
articles would be more objective and less sensational.



Syafhan et al. Journal of Pharmaceutical Policy and Practice

Acknowledgements
The authors wish to thank to the Indonesia Endowment Fund for Education
(LPDP) for financial support.

Author contributions

JCMCE and NFS conceived and designed the study. NS coded the entire set
of relevant articles and performed the analysis. GC independently coded a
random sample (10%) of the articles for assessing intercoder reliability. NFS
drafted the manuscript with support from JCMcE and CP. JCMcE, CP, GC and
NFS provided substantial feedback and helped shape the research, analysis
and manuscript. All authors read and approved the final manuscript.

Funding
This study was supported by Indonesia Endowment Fund for Education
(LPDP), (Grant Number 20160422046233).

Availability of data and materials
The data used to support the findings of this study are included in this pub-
lished article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Department of Clinical Pharmacy and Social Pharmacy, Faculty of Pharmacy,
Universitas Indonesia, Depok, Indonesia. Clinical and Practice Research Group,
School of Pharmacy, Queen'’s University Belfast, Belfast BT9 7BL, UK.

Received: 3 May 2022 Accepted: 5 October 2022
Published online: 15 October 2022

References

1. International Diabetes Federation. IDF diabetes atlas, 7th edition. Brussels:
International Diabetes Federation. 2015. https://idf.org/e-library/epide
miology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html.
Accessed 13 Jan 2019.

2. Ogurtsova K, da Rocha Fernandes JD, Huang Y, Linnenkamp U, Guar-
iguata L, Cho NH, Cavan D, Shaw JE, Makaroff LE. IDF diabetes atlas:
global estimates for the prevalence of diabetes for 2015 and 2040.
Diabetes Res Clin Pract. 2017;128:40-50. https://doi.org/10.1016/].diabres.
2017.03.024.

3. Diabetes UK. Diabetes prevalence. 2018. https://www.diabetes.org.uk/
professionals/position-statements-reports/statistics/diabetes-prevalence-
2018. Accessed 3 Oct 2019.

4. Centers for Disease Control and Prevention (CDC). National diabetes
statistic reports. Estimates of diabetes and its burden in the United States.
2017. http//dev.diabetes.org/sites/default/files/2019-06/cdc-statistics-
report-2017.pdf. Accessed 2 Mar 2019.

5. National Institute for Health and Care Excellence (NICE). Type 2 diabetes
mellitus: medicines optimisation priorities. 2019. https://www.nice.org.
uk/advice/ktt12/resources/type-2-diabetes-mellitus-medicines-optim
isation-priorities-pdf-58757949375685. Accessed 25 Sept 2019.

6. Food and Drug Administration Drug Approvals and Databases. 2019.
https://www.fda.gov/drugs/development-approval-process-drugs/drug-
approvals-and-databases. Accessed 2 June 2019.

7. Davies MJ, D'Alessio DA, Fradkin J, Kernan WN, Mathieu C, Mingrone G,
Rossing P, Tsapas A, Wexler DJ, Buse JB. Management of hyperglycemia
in type 2 diabetes. A consensus report by the American Diabetes Associa-
tion (ADA) and the European Association for the Study of Diabetes
(EASD). Diabetes Care. 2018;41:2669-701.

(2022) 15:64

20.

21.

22.

23.

24

25.

26.

27.

28.

Page 10 of 11

National Institute for Health and Clinical Excellence. Managing blood
glucose in adults with type 2 diabetes. 2019. https://pathways.nice.org.
uk/pathways/type-2-diabetes-in-adults/managing-blood-glucose-in-
adults-with-type-2-diabetes. Accessed 25 Sept 2019.

McPherson ML, Smith SW, Powers A, Zuckerman IH. Association between
diabetes patients knowledge about medications and their blood glucose
control. Res Soc Adm Pharm. 2008;4:37-45.

Kalantzi S, Kostagiolas P, Kechagias G, Niakas D, Makrilakis K. Informa-
tion seeking behavior of patients with diabetes mellitus: a cross-
sectional study in an outpatient clinic of a university-affiliated hospital

in Athens. Greece BMC Res Notes. 2015;8:48. https://doi.org/10.1186/
$13104-015-1005-3.

. Jamal A, Khan SA, AlHumud A, Al-Duhyyim A, Alrashed M, Shabr FB,

Alteraif A, Almuziri A, Househ M, Qureshi R. Association of online health
information-seeking behavior and self-care activities among type 2 dia-
betic patients in Saudi Arabia. J Med Internet Res. 2015;17: €196. https://
doi.org/10.2196/jmir4312.

Kuske S, Schiereck T, Grobosch S, Paduch A, Droste S, Halbach S, Icks A.
Diabetes-related information-seeking behaviour: a systematic review.
Syst Rev. 2017,6:212. https://doi.org/10.1186/513643-017-0602-8.
Grobosch S, Kuske S, Linnenkamp U, Ernstmann N, Stephan A, Genz,
Begun A, Haastert B, Szendroedi J, MUssig K, et al. What information
needs do people with recently diagnosed diabetes mellitus have and
what are the associated factors? A cross-sectional study in Germany. BMJ
Open. 2018;8: e017895. https://doi.org/10.1136/bmjopen-2017-017895.
Biernatzki L, Kuske S, Genz J, Ritschel M, Stephan A, Bachle C, Droste S,
Grobosch S, Ernstmann N, Chernyak N, et al. Information needs in people
with diabetes mellitus: a systematic review. Syst Rev. 2018;7:27. https://
doi.org/10.1186/513643-018-0690-0.

Zare-Farashbandi F, Lalazaryan A, Rahimi A, Zadeh AH. How health
information is received by diabetic patients? Adv Biomed Res. 2015;4:126.
https://doi.org/10.4103/2277-9175.158047.

Miyawaki R, Shibata A, Ishii K, Oka K. News coverage of cancer in Japa-
nese newspapers: a content analysis. Health Commun. 2017,32:420-6.
https://doi.org/10.1080/10410236.2016.1138391.

Maier S. All the news fit to post? Comparing news content on the web to
newspapers, television and radio. J Mass Commun Q. 2010;87:548-62.
Happer C, Philo G. The role of the media in the construction of public
belief and social change. J Soc Polit Psychol. 2013;1:321-36. https://doi.
0rg/10.5964/jspp.v1i1.96.

Bock M. Showing versus telling: comparing online video from newspaper
and television websites. Journalism. 2015;17:493-510.

Scheidies C. Similarities between print & television media methods. 2017.
https://penandthepad.com/list-6935124-similarities-print-television-
media-methods.html. Accessed 2 June 2019.

National readership survey. News and Opinion. NRS launches fourth set
of mobile and tablet estimates. 2015. http://www.nrs.co.uk/about-us-2/
about-us/news-and-opinions/. Accessed 2 June 2019.

Ofcom. News consumption in the UK. Jigsaw research. 2018. https://
www.ofcom.org.uk/data/assets/pdf_file/0024/116529/news-consu
mption-2018.pdf. Accessed 2 June 2019.

Burnett E, Johnston B, Corlett J, Kearney N. Constructing identities in the
media: newspaper coverage analysis of a major UK Clostridium difficile
outbreak. J Adv Nurs. 2014;70:1542-52.

Rooke C, Amos A. News media representations of electronic cigarettes:
an analysis of newspaper coverage in the UK and Scotland. Tob Control.
2014,23:507-12.

Akintola O, Lavis JN, Hoskins R. Print media coverage of primary health-
care and related research evidence in South Africa. Health Res Policy Syst.
2015;13:68. https://doi.org/10.1186/512961-015-0051-6.

Stanford FC, Taugeer Z, Kyle TK. Media and its influence on obesity. Curr
Obes Rep. 2018;7:186-92. https://doi.org/10.1007/513679-018-0304-0.
Elder RW, Shults RA, Sleet DA, Nichols JL, Thompson RS, Rajab W, Task
Force on Community Preventive Services. Effectiveness of mass media
campaigns for reducing drinking and driving and alcohol-involved
crashes: a systematic review. Am J Prev Med. 2004,27:57-65.

Ayers JW, Westmaas JL, Leas EC, Benton A, Chen Y, Dredze M, Althouse
BM. Leveraging big data to improve health awareness campaigns: a novel
evaluation of the great American smoke out. JMIR Public Health Surveill.
2016;2: e16. https://doi.org/10.2196/publichealth.5304.


https://idf.org/e-library/epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html
https://idf.org/e-library/epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html
https://doi.org/10.1016/j.diabres.2017.03.024
https://doi.org/10.1016/j.diabres.2017.03.024
https://www.diabetes.org.uk/professionals/position-statements-reports/statistics/diabetes-prevalence-2018
https://www.diabetes.org.uk/professionals/position-statements-reports/statistics/diabetes-prevalence-2018
https://www.diabetes.org.uk/professionals/position-statements-reports/statistics/diabetes-prevalence-2018
http://dev.diabetes.org/sites/default/files/2019-06/cdc-statistics-report-2017.pdf
http://dev.diabetes.org/sites/default/files/2019-06/cdc-statistics-report-2017.pdf
https://www.nice.org.uk/advice/ktt12/resources/type-2-diabetes-mellitus-medicines-optimisation-priorities-pdf-58757949375685
https://www.nice.org.uk/advice/ktt12/resources/type-2-diabetes-mellitus-medicines-optimisation-priorities-pdf-58757949375685
https://www.nice.org.uk/advice/ktt12/resources/type-2-diabetes-mellitus-medicines-optimisation-priorities-pdf-58757949375685
https://www.fda.gov/drugs/development-approval-process-drugs/drug-approvals-and-databases
https://www.fda.gov/drugs/development-approval-process-drugs/drug-approvals-and-databases
https://pathways.nice.org.uk/pathways/type-2-diabetes-in-adults/managing-blood-glucose-in-adults-with-type-2-diabetes
https://pathways.nice.org.uk/pathways/type-2-diabetes-in-adults/managing-blood-glucose-in-adults-with-type-2-diabetes
https://pathways.nice.org.uk/pathways/type-2-diabetes-in-adults/managing-blood-glucose-in-adults-with-type-2-diabetes
https://doi.org/10.1186/s13104-015-1005-3
https://doi.org/10.1186/s13104-015-1005-3
https://doi.org/10.2196/jmir.4312
https://doi.org/10.2196/jmir.4312
https://doi.org/10.1186/s13643-017-0602-8
https://doi.org/10.1136/bmjopen-2017-017895
https://doi.org/10.1186/s13643-018-0690-0
https://doi.org/10.1186/s13643-018-0690-0
https://doi.org/10.4103/2277-9175.158047
https://doi.org/10.1080/10410236.2016.1138391
https://doi.org/10.5964/jspp.v1i1.96
https://doi.org/10.5964/jspp.v1i1.96
https://penandthepad.com/list-6935124-similarities-print-television-media-methods.html
https://penandthepad.com/list-6935124-similarities-print-television-media-methods.html
http://www.nrs.co.uk/about-us-2/about-us/news-and-opinions/
http://www.nrs.co.uk/about-us-2/about-us/news-and-opinions/
https://www.ofcom.org.uk/data/assets/pdf_file/0024/116529/news-consumption-2018.pdf
https://www.ofcom.org.uk/data/assets/pdf_file/0024/116529/news-consumption-2018.pdf
https://www.ofcom.org.uk/data/assets/pdf_file/0024/116529/news-consumption-2018.pdf
https://doi.org/10.1186/s12961-015-0051-6
https://doi.org/10.1007/s13679-018-0304-0
https://doi.org/10.2196/publichealth.5304

Syafhan et al. Journal of Pharmaceutical Policy and Practice

29.

30.

31
32.
33
34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

Anker AE, Feeley TH, McCracken B, Lagoe CA. Measuring the effectiveness
of mass-mediated health campaigns through meta-analysis. J Health
Commun. 2016;21:439-56.

Handy LK, Maroudi S, Powell M, Nfila B, Moser C, Japa I, Monyatsi N,
Tzortzi E, Kouzeli |, Luberti A, et al. The impact of access to immuniza-
tion information on vaccine acceptance in three countries. PLoS ONE.
2017;12:e0180759. https://doi.org/10.1371/journal.pone.0180759.

Audit bureau of circulations Ltd. http://www.abc.org.uk/.

Alliance for audited media. http://www.auditedmedia.com/.

Landis JR, Koch GG. The measurement of observer agreement for cat-
egorical data. Biometrics. 1977,33:159-74.

British Medical Association and the Royal Pharmaceutical Society of Great
Britain. British national formulary, 76th edition. London: BMJ Publishing
Group; 2018.

Hayakawa SI. Language in thought and action. 3rd ed. New York: Har-
court Brace Jovanovich Inc; 1972.

de SemirV, Ribas C, Revuelta G. Press releases of science journal

articles and subsequent newspaper stories on the same topic. JAMA.
1998;280:294-5. https://doi.org/10.1001/jama.280.3.294.

Bartlett C, Sterne J, Egger M. What is newsworthy? Longitudinal study

of the reporting of medical research in two British newspapers. BMJ.
2002;325:81-4. https://doi.org/10.1136/bmj.325.7355.81.

Prosser H. Marvelous medicines and dangerous drugs: the representation
of prescription medicine in the UK newsprint media. Public Underst Sci.
2010;19:52-69. https://doi.org/10.1177/0963662508094100.

Horne R, Chapman SCE, Parham R, Freemantle N, Forbes A, Cooper V.
Understanding patients'adherence-related beliefs about medicines pre-
scribed for long-term conditions: a meta-analytic review of the necessity-
concerns framework. PLoS ONE. 2013;8: 80633. https://doi.org/10.1371/
journal.pone.0080633.

van Bekkum JE, Hilton S. Primary care nurses’experiences of how the
mass media influence frontline healthcare in the UK. BMC Fam Pract.
2013;14:178. https://doi.org/10.1186/1471-2296-14-178.

Brunt ME, Murray MD, Hui SL, Kesterson J, Perkins AJ, Tierney WM. Mass
media release of medical research results: an analysis of antihypertensive
drug prescribing in the aftermath of the calcium channel blocker scare of
March 1995. J Gen Intern Med. 2003;18:84-94.

Haas JS, Kaplan CP, Gerstenberger EP, Kerlikowske K. Changes in the use
of postmenopausal hormone therapy after the publication of clinical trial
results. Ann Intern Med. 2004;140:184-8.

Haas JS, Miglioretti DL, Geller B, Buist DS, Nelson DE, Kerlikowske K,
Carney PA, Dash S, Breslau ES, Ballard-Barbash R. Average household
exposure to newspaper coverage about the harmful effects of hormone
therapy and population-based declines in hormone therapy use. J Gen
Intern Med. 2007,22:68-73.

Majumdar SR, Almasi EA, Stafford RS. Promotion and prescribing of
hormone therapy after report of harm by the Women'’s Health Initiative.
JAMA. 2004;292:1983-8.

Moynihan R, Bero L, Ross-Degnan D, Henry D, Lee K, Watkins J, Mah C,
Soumerai SB. Coverage by the news media of the benefits and risks of
medications. N Engl J Med. 2000;342:1645-50.

Sterrett JJ, Bragg S, Weart CW. Type 2 diabetes medication review. Am J
Med Sci. 2016;351:342-55. https://doi.org/10.1016/j.amjms.2016.01.019.
Chaudhury A, Duvoor C, Reddy DVS, Kraleti S, Chada A, Ravilla R, Marco A,
Shekhawat NS, Montales MT, Kuriakose K. Clinical review of antidiabetic
drugs: implications for type 2 diabetes mellitus management. Front
Endocrinol. 2017;8:6. https://doi.org/10.3389/fendo.2017.00006.
Murdoch C, Unwin D, Cavan D, Cucuzzella M, Patel M. Adapting diabetes
medication for low carbohydrate management of type 2 diabetes: a
practical guide. Br J Gen Pract. 2019;69:360-1. https://doi.org/10.3399/
bjgp19X704525.

Quintanilla Rodriguez BS, Correa R. Rosiglitazone. In: StatPearls. Treasure
Island (FL): StatPearls Publishing; 2022. https://www.ncbi.nlm.nih.gov/
books/NBK544230/. Accessed 1 Oct 2022.

WangY, Zeng Z, Ding J, Yuan R, Wang R, Zhang Y, Bai L, Yu H, Tang J.

Fear of hypoglycaemia among patients with type 2 diabetes mellitus: a
cross-sectional study. Sci Rep. 2021;11(1):7971. https://doi.org/10.1038/
$41598-021-86954-0.

Corcoran C, Jacobs TF. Metformin. In: StatPearls. Treasure Island (FL):
StatPearls Publishing; 2022. https:.//www.ncbi.nlm.nih.gov/books/NBK51
8983/. Accessed 1 Oct 2022.

(2022) 15:64

Page 11 of 11

52. BubelaT, Boon H, Caulfield T. Herbal remedy clinical trials in the media:

a comparison with the coverage of conventional pharmaceuticals. BMC
Med. 2008;6:35. https://doi.org/10.1186/1741-7015-6-35.

53. Wilson A, Bonevski B, Jones A, Henry D. Media reporting of health inter-
ventions: signs of improvement, but major problems persist. PLoS ONE.
2009;:4: e4831. https://doi.org/10.1371/journal pone.0004831.

54. Cooper BEJ, Lee WE, Goldacre BM, Sanders TA. The quality of the evidence
of dietary advice given in UK national newspapers. Public Underst Sci.
2012;21:664-73.

55. Maksimainen H. Improving the quality of health journalism: when reli-
ability meets engagement. 2017. https://reutersinstitute.politics.ox.ac.
uk/sites/default/files/2017-09/Maksimainen%2C%20lmproving%20the%
20Quiality%200f%20Health9%20Journalism_0.pdf. Accessed 20 Apr 2019.

56. Al Bawab AQ, AlQahtani F, McElnay J. Health care apps reported in news-
papers: content analysis. JMIR Mhealth Uhealth. 2018;6: €10237. https://
doi.org/10.2196/10237.

57. Almomani B, Hawwa AF, Goodfellow NA, Millership JS, McElnay JC. Phar-
macogenetics and the print media: what is the public told? BMC Med
Genet. 2015;16:32. https://doi.org/10.1186/512881-015-0172-3.

58. McCaw BA, McGlade KJ, McEInay JC. Online health information—what
the newspapers tell their readers: a systematic content analysis. BMC
Public Health. 2014;14:1316. https://doi.org/10.1186/1471-2458-14-1316.

59. Evans WE, Relling MV. Pharmacogenomics: translating functional genom-
ics into rational therapeutics. Science. 1999;286:487-91. https://doi.org/
10.1126/science.286.5439.487.

60. Wang J, Lai WF. News coverage of drug development: implications for the
conveyance of health information. BMC Public Health. 2021;21(1):1799.
https://doi.org/10.1186/512889-021-11849-8.

61. Schwartz LM, Woloshin S, Andrews A, Stukel TA. Influence of medical
journal press releases on the quality of associated newspaper coverage: a
retrospective cohort study. BMJ. 2012;344: dg16.

62. Sumner P, Vivian-Griffiths S, Boivin J, Williams A, Venetis CA, Davies A,
Ogden J, Whelan L, Hughes B, Dalton B, Boy F, Chambers CD. The associa-
tion between exaggeration in health-related science news and academic
press releases: retrospective observational study. BMJ. 2014;349: g7015.
https://doi.org/10.1136/bmj.g7015.

63. McMullan M. Patients using the Internet to obtain health information:
how this affects the patient-health professional relationship. Patient Educ
Couns. 2006;63:24-8. https://doi.org/10.1016/j.pec.2005.10.006.

64. Sharma SK, Gupta YK. Mass media for health education (a study in the
State of Rajasthan). Multidiscip Int J. 2017;1:26-39.

65. Im H, Huh J. Does health information in mass media help or hurt
patients? Investigation of potential negative influence of mass media
health information on patients’beliefs and medication regimen adher-
ence. J Health Commun. 2017;22:214-22. https://doi.org/10.1080/10810
730.2016.1261970.

66. Leask J, Hooker C, King C. Media coverage of health issues and how to
work more effectively with journalists: a qualitative study. BMC Public
Health. 2010;10:535. https://doi.org/10.1186/1471-2458-10-535.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1371/journal.pone.0180759
http://www.abc.org.uk/
http://www.auditedmedia.com/
https://doi.org/10.1001/jama.280.3.294
https://doi.org/10.1136/bmj.325.7355.81
https://doi.org/10.1177/0963662508094100
https://doi.org/10.1371/journal.pone.0080633
https://doi.org/10.1371/journal.pone.0080633
https://doi.org/10.1186/1471-2296-14-178
https://doi.org/10.1016/j.amjms.2016.01.019
https://doi.org/10.3389/fendo.2017.00006
https://doi.org/10.3399/bjgp19X704525
https://doi.org/10.3399/bjgp19X704525
https://www.ncbi.nlm.nih.gov/books/NBK544230/
https://www.ncbi.nlm.nih.gov/books/NBK544230/
https://doi.org/10.1038/s41598-021-86954-0
https://doi.org/10.1038/s41598-021-86954-0
https://www.ncbi.nlm.nih.gov/books/NBK518983/
https://www.ncbi.nlm.nih.gov/books/NBK518983/
https://doi.org/10.1186/1741-7015-6-35
https://doi.org/10.1371/journal.pone.0004831
https://reutersinstitute.politics.ox.ac.uk/sites/default/files/2017-09/Maksimainen%2C%20Improving%20the%20Quality%20of%20Health%20Journalism_0.pdf
https://reutersinstitute.politics.ox.ac.uk/sites/default/files/2017-09/Maksimainen%2C%20Improving%20the%20Quality%20of%20Health%20Journalism_0.pdf
https://reutersinstitute.politics.ox.ac.uk/sites/default/files/2017-09/Maksimainen%2C%20Improving%20the%20Quality%20of%20Health%20Journalism_0.pdf
https://doi.org/10.2196/10237
https://doi.org/10.2196/10237
https://doi.org/10.1186/s12881-015-0172-3
https://doi.org/10.1186/1471-2458-14-1316
https://doi.org/10.1126/science.286.5439.487
https://doi.org/10.1126/science.286.5439.487
https://doi.org/10.1186/s12889-021-11849-8
https://doi.org/10.1136/bmj.g7015
https://doi.org/10.1016/j.pec.2005.10.006
https://doi.org/10.1080/10810730.2016.1261970
https://doi.org/10.1080/10810730.2016.1261970
https://doi.org/10.1186/1471-2458-10-535

	Potential of UK and US newspapers for shaping patients’ knowledge and perceptions about antidiabetic medicines: a content analysis
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Newspaper selection
	Search strategy, inclusion, and exclusion criteria
	Data extraction and coding frame
	Data collection and analysis

	Results
	Newspaper article selection process
	Inter-coder agreement
	Article frequency
	Article content

	Discussion
	Limitations
	Conclusions
	Acknowledgements
	References


