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ABSTRACT

Objectives Researchers have identified cases in which
newspaper stories have exaggerated the results of
medical studies reported in original articles. Moreover,
the exaggeration sometimes begins with journal articles.
We examined what proportion of the studies quoted in
newspaper stories were confirmed.

Methods We identified newspaper stories from 2000
that mentioned the effectiveness of certain treatments

or preventions based on original studies from 40 main
medical journals. We searched for subsequent studies
until June 2022 with the same topic and stronger research
design than each original study. The results of the original
studies were verified by comparison with those of
subsequent studies.

Results We identified 164 original articles from 1298
newspaper stories and randomly selected 100 of them.
Four studies were not found to be effective in terms of the
primary outcome, and 18 had no subsequent studies. Of
the remaining studies, the proportion of confirmed studies
was 68.6% (95% Cl 58.1% to 77.5%). Among the 59
confirmed studies, 13 of 16 studies were considered to
have been replicated in terms of effect size. However, the
results of the remaining 43 studies were not comparable.
Discussion In the dichotomous judgement of
effectiveness, about two-thirds of the results were
nominally confirmed by subsequent studies. However, for
most confirmed results, it was impossible to determine
whether the effect sizes were stable.

Conclusions Newspaper readers should be aware that
some claims made by high-quality newspapers based

on high-profile journal articles may be overturned by
subsequent studies within the next 20 years.

INTRODUCTION

As people’s health awareness has increased,
newspapers have covered more stories about
health and medicine. These stories feature
many diseases, including cancer, stroke, infec-
tious diseases and mental disorders. Some
sensationalise the fear and frustration of the
disease, while others provide hope for new
treatments or preventative measures. These
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= When newspapers cite the results of clinical re-
search articles, they sometimes misrepresent the
results based on exaggerated expectations.

= Studies with higher levels of evidence may overturn
the results of clinical research.

WHAT THIS STUDY ADDS

= The results of clinical research articles were rela-
tively stable in papers in which the citation source
was properly listed in the newspaper article.

= However, the results of approximately one-third of
the papers were overturned in the following two
decades.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Journalists should be careful in accurately reporting
clinical research articles and stating the sources of
their citations.

= Readers should be aware that more than a few
claims made in highly circulated newspapers based
on high-profile journal articles may still be over-
turned by subsequent studies.

stories are often based on articles published
in medical journals. The important points of
these articles are summarised and presented
clearly in newspaper stories for the general
public.

However, the media coverage often exag-
gerates fear and hopes.' For example, a phase
I uncontrolled study of a new cancer drug
published in the New England Journal of Medi-
cine showed some effects in one subgroup.
Newspapers reported that this treatment
produced highly promising results." However,
studies cited in newspaper stories are some-
times overturned. Gonon® investigated the
‘top 10’ most frequently reported studies on
attention deficit hyperactivity disorder (by
newspapers) and compared these results with
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those of subsequent studies. Two studies were confirmed,
four attenuated, three refuted and one was neither
confirmed nor refuted.

When the strength of the research design is consid-
ered, randomised controlled trials (RCTs) and their
meta-analyses provide the strongest evidence for treat-
ment decisions. However, newspapers are more likely to
report observational studies (OSs) than RCTs.” Notably,
exaggeration often begins with medical journal arti-
cles themselves." One problem with studies with weak
evidence is that the reproducibility of the results is low.
Ioannidis conducted a simulation study and noted that
a meta-analysis of good-quality RCTs and adequately
powered RCTs assumed a reproducibility of 85%, but
only 23% for underpowered RCTs and approximately
20% for adequately powered OSs.* Toannidis® identified
studies cited more than 1000 times in high-impact factor
(IF) journals in general and internal medicine. When
these studies were compared with subsequent studies that
theoretically had better-controlled designs, only half of
the RCTs and none of the OSs were replicated. Further-
more, when statistically significant and extremely favour-
able initial reports of intervention effects were examined,
it was found that the majority of such large treatment
effects emerged from small studies. When additional trials
were performed, the effect sizes typically became much
smaller.” When newspapers report and overestimate the
results of these initially promising studies, the informa-
tion that reaches the public may be doubly overstated.

This study investigated the trustworthiness of medical
news. We examined whether newspaper reports were
confirmed through subsequent studies that examined
the same clinical questions. In other words, we examined
how much caution general readers need to exercise when
reading newspaper reports on medical research.

METHODS

Selection of newspaper stories and original studies

We selected four quality papers (two from the USA and
two from the UK) and four non-quality papers (two from
the USA and two from the UK) with the highest circula-
tion according to the Audit Bureau of Circulations’ and
Alliance for Audited Media.” We examined these two
newspaper types for several reasons. Generally, quality
papers are believed to have higher quality reporting than
non-quality papers,” which tend to focus on readers’
emotions rather than on the veracity of the reports."
However, when we consider the respective circulations of
the two types of papers, non-quality papers have as many
readers as quality papers; they sometimes have more
power to lead public opinion.'!

We selected newspaper articles that quoted main
medical journals. First, we selected medical journals
from the following two fields: ‘general and internal
medicine’ and ‘public, environmental and occupational
health’ according to their journal IF on Journal Citation
Reports. In addition, we selected the 20 journals in each

field with the highest IFs for 2000. We ultimately selected

40 medical journals as an ad hoc set of representative

medical journals that might meet the public interest.

Next, we searched the LexisNexis database,12 which

contains stories from prominent newspapers worldwide.

We used the names of 40 medical journals as search words

and selected newspaper stories:

» Printed in 2000 in the four above-mentioned quality
and four non-quality newspapers.

» That quoted articles that were published in the above-
mentioned 40 journals.

» In which we could identify the original medical
journal article.

» That mentioned the effectiveness, recommendation
of treatment or prevention at that time.

Pairs of independent investigators (AT, YO, NT, YH and
NI) selected eligible newspaper articles for analysis. Disa-
greements were resolved through discussions between
the two investigators and, when necessary, in consultation
with a third author (TAF). We found the original articles
quoted in these newspapers. When two or more articles
were quoted in a newspaper story, we selected all the
articles. When the number of eligible studies was greater
than 100, 100 studies were randomly selected. Original
articles were classified into the following categories:

» Animal or laboratory study.
» Clinical study.
- Case reports or case series.
- OS.
- RCT.
- Systematic review (SR) of OSs with or without
meta-analysis.
- SR of RCTs with or without meta-analysis.
- Other reviews (eg, narrative reviews).
» Others (eg, comment, letter).

We excluded studies in which specific clinical ques-
tions were not identifiable (eg, health economics studies)
because we could not search for corresponding subse-
quent studies in the next step.

Selection of subsequent studies on the same clinical
questions
For each original article, we searched for subsequent
studies that examined the same clinical questions using
‘stronger’ research designs. The evidence levels of all
the studies were classified according to the following
hierarchy:
1. SR of RCTs.
2. Single RCT.
3. SR of OSs/single OS.
4. Case series/a case study.
The characteristics of ‘stronger design’ are as follows” '*:
» The subsequent study used a design with a higher
level of evidence hierarchy than the original study.
» If studies had the same level of evidence hierarchy,
a study with a larger sample size constituted stronger
evidence.
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» If the design of the original study was an SR of an
RCTs, we searched for the latest SR for the RCTs.

» If the design of the original study was the SR of OSs or
other reviews, we searched for the largest RCT or the
latest meta-analysis of RCTs. If we could not find these
studies, we searched for the latest OS meta-analyses.

» If the original study was an animal or laboratory study,
we searched for the most appropriate clinical study
asking the same clinical question according to the
evidence hierarchy.

First, two authors (AT, YaT, AO, YuT and SF) inde-
pendently searched the Web of Science for potential new
papers in which the original paper was cited through
December 2021. Subsequently, to prevent search omis-
sions, AT conducted a PubMed search through June
2022 to search for anything more valid than the candi-
dates’ new articles on the Web of Science. If new candi-
date papers were found, the authors discussed them in
pairs to identify the new papers. The PubMed search was
conducted using the most comprehensive terms possible,
and the search formula was documented.

Comparisons of original and subsequent studies

We extracted the data when the original study authors

presented their primary outcomes. If the authors failed

to designate their primary outcome(s), the outcome
described first was considered the primary outcome.

Next, we extracted the outcomes of the subsequent

studies, which were as similar as possible to those of the

original studies.

We conducted the following two-step comparison. First,
we compared the effectiveness of the original studies with
that of newer studies and classified each comparison into
one of three categories: ‘unchallenged’, ‘contradicted’ or
‘confirmed’.”

» Unchallenged: when there was no subsequent study
with a higher level of evidence.

» Contradicted: when a subsequent study denied the
effectiveness of the original study.

» Confirmed: The original and subsequent studies
concluded that the intervention was effective, regard-
less of the effect size difference.

When we could not compare these outcomes, we
compared the benefits and applicability of both studies
and made qualitative judgements.

Furthermore, among ‘confirmed’ cases, when the
outcomes of both original and subsequent studies were
exactly comparable (ie, when a new paper was a meta-
analysis, the original paper was included in the funnel plot
of the new paper, and accurate effect size comparison was
possible), we compared the effect sizes of both studies.
Outcomes were extracted as continuous or dichotomous
data such as standardised mean difference (SMD), OR,
risk ratio (RR) or HR. We gave preference to continuous
data. We compared these values when the SMD was shown
in the subsequent meta-analysis, and when the SMD of
the original paper was shown in that study. When studies
showed effectiveness using only dichotomous data, the

OR was calculated first. We then converted OR into SMD
using the following formula'*:

SMD = ¥2 In OR

We classified ‘confirmed’ cases into one of two catego-
ries: ‘initially stronger effects’ or ‘replicated’.lg
» Initially stronger effects: when the point estimate of
the original study was not included in the 95% CI of
the SMD of the subsequent study or the SMD of the
original study was 0.2 SD units or greater than that
of the subsequent study (0.2 SD units would signify a
small effect difference according to Cohen’s rule of
thumb)."®

» Replicated: when the point estimate of the original
study was included in the 95% CI of the SMD of the
subsequent study, and the two SMDs were within 0.2
SD units apart, or the effect size of the subsequent
study was larger than that of the original study.

When the SMD could not be calculated from the RR or
the study showed only the HR, as it could not be converted
into SMD, we directly compared only the RRs or HRs.
Their 95% CI was presented in the papers without consid-
ering the difference of 0.2 SD units of SMDs.

Outcomes

Primary outcome

We defined the primary outcome, ‘the proportion of
confirmed studies’, as follows:

Confirmed studies
Total studies—Unchallenged studies

Proportion of confirmed studies = x 100

Secondary outcomes

We classified the original studies according to their
research design and medical fields and examined the
differences between quality and non-quality papers. The
proportion of confirmed studies in each subgroup was
calculated.

Analyses

Statistical analyses were performed using STATA V.17.0.
Statistical differences among subgroup categories were
tested using the y test, and SMD was compared using the
Wilcoxon signed-rank test. The level of significance was
set at p<0.05 (two tailed).

Patient and public involvement
No patients or public members were involved in
conducting this research.

RESULTS

Characteristics of newspaper stories, original studies and
subsequent studies

Figure 1 illustrates the details of the search. The eight
newspapers selected were the New York Times (USA,
quality), Washington Post (USA, quality), Daily Telegraph
(UK, quality), Times (UK, quality), USA Today (USA,
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Newspaper stories that quoted 40 journals

11298 stories

Newspaper stories that mentioned the effectiveness or

recommendation of treatment or prevention

: 344 descriptions
Dupricated data base: 1
Another journal: 7
—
Fake news: 1
Not identified: 16
v
: 319 articles
——» Duplicated articles: 107

A 4

Articles that mentioned the effectiveness or recommendation

of treatment or prevention

: 212 articles
Descriptive review or letter: 23
Not about treatment or prevention: 16
———>»  Health economics study: 6

Decision analysis study: 2

Published several years later (unknown reason): 1

: 164 original articles

A 4

Randomly selected: 100 original articles

(Cited in 158 newspaper stories)

Figure 1 Flow chart of original study identification process.

non-quality), Daily News (USA, non-quality), Daily Mail
(UK, non-quality) and Daily Mirror (UK, non-quality).
When searching for journal names in newspaper stories,
we found 1298 newspaper stories, of which 344 described
the effectiveness of or recommended certain treatments
or preventive measures (kappa=0.73) (table 1). Online
supplemental eTable 1 lists the names of 40 medical
journals.

A total of 344 newspaper stories were referred to in
319 scientific journal articles. After excluding dupli-
cates, we identified 212 articles that mentioned the effec-
tiveness of the recommended treatment or prevention.
We excluded 48 articles because the research questions

could not be identified. Finally, we identified 164 original
articles and randomly selected 100 of them. These were
cited in 158 newspaper articles. The journals in which
the 100 original articles were published were as follows:
New England Journal of Medicine (NEJM), 39; Journal of the
American Medical Association (JAMA), 21; Lancet, 16; British
Medical Journal (BM]), 9; Archives of Internal Medicine, 8;
Annals of Internal Medicine, 3; American Journal of Epidemi-
ology, 1; American Journal of Public Health, 1; Infection Control
and Hospital Epidemiology, 1; and Mayo Clinic Proceedings,
1. Approximately three-quarters of these articles were
published in three major journals (NEJM, JAMA, Lancet).

Of the 100 articles, 58 were RCTs and 31 OSs. A few
other designs corresponded to various ICD-10 categories.
Of the 158 newspaper stories, two-thirds were in quality
papers and the rest in non-quality.

For four of the 100 original studies, the newspapers
stated their effectiveness, but the primary outcome
of those studies did not indicate their effectiveness.
Therefore, these were excluded from this study. In the
remaining 96 studies, 104 effective treatments were
identified. Subsequent studies on each treatment were
searched. We identified relevant subsequent studies for
86 of these 104 treatments. The 18 others remained
unchallenged (table 2). Of the 86 subsequent studies, 83
were SR (SR of RCTs, n=45; SR of OSs, n=23; SR of RCTs
and OSs, n=15), followed by RCT (n=2) and OS (n=1).
The PubMed search formulae are listed in online supple-
mental eTable 2.

Comparisons of original and subsequent studies

Table 2 shows the proportions of the confirmed studies. A
total of 69% (59/86) (95% CI 58.1 to 77.5) of the original
studies were confirmed in subsequent studies. Further-
more, of the 59 confirmed original studies, 16 were compa-
rable to subsequent studies in terms of effect size. Among
these 16, 13 were replicated and three reported effect
sizes larger than the corresponding subsequent studies.
Of these 16 studies, 11 compared SMDs. The median
SMDs of the original and subsequent studies were 0.23
(0.18, 0.45) and 0.25 (0.15, 0.32), respectively (p=0.34,
Wilcoxon signed-rank test). However, for the remaining
43 studies, strict comparisons of effect sizes were not
possible because the outcomes were not fully matched
between the original and subsequent studies. Details
of the original and subsequent studies are presented in
online supplemental eTable 3.

We conducted subgroup analyses on the proportions of
confirmed studies for each research design in the orig-
inal articles (online supplemental eTable 4). The propor-
tions of confirmed OS and RCT studies (of which there
was a relatively large number) were 61.3% (19/31) and
70.5% (31/44), respectively. Other designs included
fewer studies, and we found no significant differences
in the research design (p=0.74, * test). For the ICD-10
categories, the differences according to disease were not
significant (p=0.67, %” test). The proportion of confirmed
studies cited in quality papers (56/88, 63.6%) was lower
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Table 1 Characteristics of included newspaper stories

Newspaper stories that

Newspaper stories that quoted

Newspaper quoted 20 general and 20 public, environmental and

Newspaper Country type internal medicine journals occupational health journals  Total
New York Times USA Quality 258 13 271
Washington Post USA Quality 279 22 301
Daily Telegraph UK Quality 28 5 33
Times UK Quality 191 18 209
USA Today USA Non-quality 122 11 133
Daily News USA Non-quality 65 7 72
Daily Mail UK Non-quality 173 9 182
Daily Mirror UK Non-quality 91 6 97
Total 1207 91 1298

than that in non-quality papers (31/44, 70.5%); however,
the difference was not statistically significant (p=0.42, x>
test).

Example 1: contradicted

A prospective cohort study published in BMJ in 2000,
covered by Daily Mail, suggested that drinking fluoridated
water significantly reduced hip fractures.'® Neither the
subsequent matching study, meta-analysis of 14 observa-
tional studies, nor the original study'” found any signifi-
cant risk reduction in hip fractures.

Example 2: confirmed

One RCT published in the JAMA in 2000 and covered by
the Washington Post suggested that sertraline was more
effective than a placebo in patients with post-traumatic
stress disorder (PTSD). The subsequent matching study
was a meta-analysis comparing pharmacotherapies for
PTSD, published in 2022.'" In the subgroup analysis, which
included the original RCT, sertraline was compared with
placebo. The authors concluded that sertraline was effec-
tive. Therefore, the effectiveness reported in the original
study was confirmed in a subsequent study. Furthermore,
the point estimate of the original study’s RR described
in the subsequent study’s forest plot was 0.70, and the
point estimate and 95% CI of the RR of the new article
was 0.68 (0.56 to 0.81). After calculating the SMD from
these values, the original study had an SMD of 0.26, and
the new study had a value of 0.27 (95% CI 0.15 to 0.40).
We categorised this finding as not only ‘confirmed’ but
also ‘replicated’.

Example 3: unchallenged

Examples included in the unchallenged studies are as
follows: Most studies have investigated unique interven-
tions (eg, shortnails for preventing infection, anti-digoxin
fab for cardiac arrhythmia, horse chestnut seed extract for
chronic venous insufficiency, beta-sheet breaker peptides
for prion-related disorders, the Krukenberg procedure
for double-hand amputees and yoga for carpal tunnel
syndrome), and several studies have examined the effects
of special drug use (eg, ondansetron for bulimia nervosa,
growth hormone for Crohn’s disease and combination
therapy with old antidepressants, nefazodone and psycho-
therapy for chronic depression). However, these findings
are difficult to validate using well-designed studies. The
details are shown in online supplemental eTable 3.

DISCUSSION

This is the first study to examine a 20-year course of treat-
ment or prevention recommended by newspaper articles
in various medical fields. We selected newspaper stories
that recommended certain treatments or preventions in
2000 and compared their results with those in the orig-
inal research articles and compared the original studies
with newer ones with better-controlled designs. Sixty-nine
per cent (59/86) of the original studies were confirmed
by subsequent studies. Among the confirmed studies,
13 of the 16 studies replicated both the direction and
magnitude of the treatment effect. In studies in which
the effects were confirmed, the effect sizes were relatively
stable. However, the results of the remaining 43 studies
were not comparable.

Table 2 Main analyses of the proportion of confirmed studies

Total Unchallenged Contradicted Confirmed Proportion of confirmed studies, 95% Cl (%)
Original studies 104* 18 27 59 68.6 (58.1 to 77.5)
*104 comparisons from 96 original studies (including duplicates).
Tajika A, et al. BMJ Health Care Inform 2023;30:6100768. doi:10.1136/bmjhci-2023-100768 5
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As far as we know, few studies investigated the repli-
cability of articles quoted in daily newspapers.”'? One is
about attention deficit hyperactivity disorder studies, and
the other is about risk factor studies; the proportions of
‘confirmed’ studies according to their definitions were
20% and 49%, respectively. The proportion of confirmed
cases in our study (68.6%) was higher than those in these
studies. The reasons for this may be as follows. Previous
studies have not focused on treatment or prevention.
Therefore, these proportions could not be compared.
Furthermore, the definition of ‘confirmed’ in these
studies was stricter than in our study. However, even in
well-known newspapers, one-third of the stories may have
been overturned by subsequent studies. Several studies
have reported that the reporting standard in quality
newspapers is significantly higher than that in non-quality
papers.” * *! In this study, the proportion of confirmed
studies in quality newspapers was slightly lower than that
in non-quality newspapers; however, this difference was
not statistically significant. There may not be much of a
difference between highly circulated quality papers and
low-quality papers.

This study had some limitations. First, newspaper story
authors often do not provide details about their informa-
tion sources. It is often claimed that the best journalists
are those with the most sources’.? In these cases, we could
not find any articles quoted in newspapers. Therefore, for
convenience, we used the journal names as search words.
Consequently, only better-quality newspaper stories, in
which journal names were written, were included. This
may have led to the discovery of higher quality stories.
Consequently, the proportion of quoted RCT may be
higher than that of other standard newspaper stories. The
credibility of studies cited in newspaper articles that do
not list the sources of citations remains unclear. Second,
an increasing number of SRs have been published in
recent years, and several similar SRs can often be found
on any research topic. Therefore, it is difficult to select
the most appropriate option. To find the optimal subse-
quent study, two independent researchers checked the
full paper and selected the best study from among several
candidates. This reduced the number of arbitrary choices
as much as possible. Third, we assumed that most subse-
quent study designs would be SR. Therefore, we searched
the Web of Science for new studies that cited the original
paper, and compared them with the effect sizes shown in
the forest plot. However, the authors of subsequent SRs
did not always cite the original articles for various reasons
(eg, subtle differences in the type of outcome or timing
of measurement). If cited, they were excluded from forest
plots. Only 11 studies compared SMDs and 43 studies,
although found to be effective, were unable to compare
effect sizes. It is possible that the original studies reported
a very large effect size, while the subsequent studies were
only marginally significant. Based on these results, it is
impossible to determine whether the SMDs are stable.
Future studies should rigorously compare effect sizes
by aligning outcomes. Fourth, 18 unchallenged studies

focused on unique topics. Our definition of primary
outcome excluded these numbers from the denominator,
which makes the proportion of confirmed studies appear
higher than it is. If these were included in the denom-
inator, the proportion of confirmed cases would have
been much lower.

However, this study has several strengths. This is the
first study to examine the veracity of newspaper stories
on treatment and prevention in various medical fields.
Second, we followed up on each treatment over a 20-year
period and took relevant subsequent studies with stronger
designs as the gold standard. Although we cannot rule
out the possibility that the results of subsequent studies
may be reversed in the future, we believe that the results
obtained over the past 20 years are generally robust.
Third, to find the most appropriate subsequent study,
we reviewed and discussed many SRs using the Web of
Science and PubMed. We spent a lot of time carefully
going through this process to make sure we did not miss
any relevant papers.

CONCLUSION

The results for clinical research articles were relatively
stable for papers in which the citation source was properly
listed in newspaper articles. Journalists should provide
information on the source studies to enable researchers to
identify them. However, the results of approximately one-
third of these studies were overturned over the following
two decades. Readers should be aware that more than a
few claims made in highly circulated newspapers based
on high-profile journal articles may be overturned in
subsequent studies.
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