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Abstract 

Objectives: To determine the prevalence of poor interpretation practices, such as conflating evidence of absence with absence of 
evidence and over-emphasis of statistical non-significance in abstract conclusions, in a sample of randomized controlled trials (RCTs) with 
non-statistically significant primary outcomes published after the 2016 American Statistical Association statement on the interpretation 
of P-values. 

Design and setting: Review of 50 two-arm individually randomized superiority trials with non-statistically significant results in 
four high impact journals published between 2017 and 2020, to determine the proportion that conclude evidence of no impact (thus, 
likely conflating evidence of absence with absence of evidence) or place emphasis on statistical non-significance (technically correct but 
arguably uninformative) in the abstract conclusion. 

Results: Of the 50 RCTs with non-statistically significant results for primary outcomes, 28 (56%) of abstract were classified as 
concluding there was no difference between the two treatments; 19 (38%) placed an over-emphasis on statistical significance; only one 
acknowledged any uncertainty and the remaining 2 (4%) concluded that one treatment was more effective. Only four studies provided 
any justification for a finding of no difference, for example that the confidence interval gave no support to values of importance. 

Conclusions: RCTs with non-statistically significant primary outcomes almost always present their conclusion in the abstract 
as evidence of no impact or ambiguously as “not statistically significant” without giving due attention to values supported by the 
confidence interval. © 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license 
( http:// creativecommons.org/ licenses/ by/ 4.0/ ) 
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What is new 

Despite the publication of the 2016 American Sta- 
tistical Association statement on the interpretation of 
p-values, RCTs with non-statistically significant find- 
ings almost always misinterpret the primary outcome 
result. 

1. Background 

Randomised controlled trials (RCTs) are the most robust
method of assessing the effectiveness of treatments [14] . A
key requirement is to pre-specify a primary outcome [25] .
This focuses assessment of effect on outcomes that are a-
priori considered to be clinically important and reduces the
ess article under the CC BY license 
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likelihood of chance findings. In a frequentist approach, the
primary outcome analysis is conventionally deemed to be
statistically significant if the p-value is less than 0.05 and
non-statistically significant if the p-value is greater than
or equal to 0.05 [24] . This binary classification system has
long been accepted to be sub-optimal: of importance is not
whether (an arbitrary) threshold of statistical significance
has been crossed but rather the likely size or magnitude
of effect, which can be determined by values supported by
the confidence interval [31] . 

Consequently, so that readers can infer the range of
treatment effects supported by the study, CONSORT guide-
lines specify that trials should report treatment effects
together with confidence intervals [32] . This advice is
mostly adhered to, at least in the higher impact journals
[12 , 17 , 34] . However, reporting guidelines also urge the in-
terpretation of results to be consistent with the study find-
ings [20 , 32 , 40] . Whilst more difficult to assess, method-
ological reviews suggest that many RCTs report confidence
intervals, but do not interpret them appropriately [10 , 11] .
Although confidence intervals are now commonly reported,
when it comes to interpretation it appears that most au-
thors simply focus on whether the confidence interval in-
cludes the null, and then revert back to interpretation based
on statistical significance. The persistence of this highly
problematic situation led to the American Statistical As-
sociation publishing, in 2016, what became a highly cited
statement on the correct use of P -values [38] , considerably
raising the profile of the problem [3] . 

2. Misinterpretation of confidence intervals 

Interpretation of study findings consistent with the study
results is nuanced, because conclusions should be concor-
dant not only with the findings for the primary outcome,
but must also consider the harms, costs and other evidence.
However, inconsistency between the study results and over-
all conclusions mostly stem from a misinterpretation of the
statistical results for the primary outcome [10 , 11] . 

The first and most problematic issue is when inconclu-
sive trials are interpreted as providing definitive evidence
that the treatment under evaluation is ineffective [10] . This
is referred to as conflating no evidence of a difference with
evidence of no difference (i.e., conflating absence of evi-
dence with evidence of absence) [1] . Whilst mostly con-
sidered as a feature of misinterpretation of P -values, this
can arise even when investigators report point estimates
and confidence intervals (in accordance with CONSORT
reporting guidelines), but fail to interpret them appropri-
ately. This misinterpretation can be particularly problem-
atic in small trials, as small trials are more likely to be in-
conclusive, especially those for which investigators might
have been over optimistic about the target effect size. Take
for example, the ORBITA trial - a comparison of percuta-
neous coronary intervention (PCI) vs. placebo for angina
relief in 230 patients for which the primary outcome (ex-
ercise capacity in seconds) was non-statistically significant
(PCI minus placebo 16.6 seconds, 95% CI −8.9 to 42.0,
P = 0.20) and which interprets the overall finding in the
abstract as “PCI did not increase exercise time by more
than the effect of a placebo ” [2] . Yet, this conclusion is
inconsistent with the confidence interval for the primary
outcome, which includes the target effect size ( + 30 sec-
onds) and so presumably was an effect considered to be
of clinical importance. An appropriate interpretation here
would either acknowledge the uncertainty by reflecting on
the treatment effects supported by the confidence interval
(up to a 42 second increase or reduction of up to 9 sec-
onds), or an explicit acknowledgement that the confidence
interval ruled out effect sizes considered clinically impor-
tant (if this were the case). 

The second issue is when trials interpret their primary
outcome results with an over-emphasis on statistical sig-
nificance rather than considering the confidence intervals
[10] . This issue is more contentious as tight control of
statistical significance levels prevents type-1 error inflation
[16] . As an example of a trial that has handled this issue
well, the RIGHT-2 trial (N = 1,149) assessed the effective-
ness of Glyceryl Trinitrate (GTN) when delivered to pa-
tients very early after a presumed stroke in a two-arm ran-
domised blinded trial [4] . The primary outcome was poor
function at 90 days. The study reported the odds ratio for
poor outcome as 1.25 (95% CI 0.97-1.60, P = 0.08), in-
terpreting this finding in the abstract as “Prehospital treat-
ment with GTN worsened outcomes in patients with in-
tracerebral hemorrhage. Since these results could relate to
the play of chance, confounding, or a true effect of GTN,
further randomized evidence on the use of vasodilators in
ultra-acute intracerebral hemorrhage is needed. ” To jus-
tify this interpretation, values supported by the confidence
interval are interpreted in the main text: “95% CI covering
a range from a clinically insignificant benefit (OR 0.97)
to a clinically significant hazard (OR 1.60)”. The authors
used language in their interpretation which recognised the
possibility of chance, and in the main text recognised that
values supported by the confidence interval mostly sug-
gested a harmful effect rather than benefit. Had the authors
simply concluded the finding was “not-statistically signif-
icant” readers might not have gleaned the extent of the
finding (i.e., that the confidence interval mostly supported
harm rather than benefit). 

These two case studies suggest that, despite some im-
provements in reporting practices, the error in interpreta-
tion made by conflating no evidence of a difference with
evidence of no difference, and an over-emphasis on sta-
tistical significance, may be persisting. Moreover, though
widely cited, some have questioned whether the American
Statistical Associations statement, has had any real impact
[26 , 27] . In this study, we describe the interpretation of
non-statistically significant primary outcomes in trials pub-
lished in four high impact journals after the publication of
the American Statistical Association statement. 
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3. Objectives 

Our specific objectives were to review a contemporary
sample of abstracts from RCTs with non-statistically sig-
nificant primary outcomes and describe the frequency with
which (i) the findings are interpreted to imply evidence of
no difference between treatments; and (ii) findings are in-
terpreted with an over-emphasis on statistical significance.
We also aimed to assess whether the primary outcome re-
sult is reported in accordance with the CONSORT guide-
line, namely as point estimate, confidence interval and both
relative and absolute effects for binary outcomes. We hy-
pothesized that despite high adherence to reporting of pri-
mary outcome results, authors are still not interpreting the
findings appropriately. Of note, assessment of reporting of
absolute effects for binary outcomes is considered a key
component as reporting as it facilitates the interpretation
of the magnitude of the clinical impact. Finally, we also
aimed to document the key language used in the conclu-
sion of the abstract and any supporting justifications for
the conclusion of no difference. Our rationale for focus-
ing on the abstract was that, whilst correct interpretation is
ultimately important throughout the manuscript, it is par-
ticularly important to ensure correct interpretation in the
study abstract [13] . 

4. Methods 

4.1. Search strategy 

We included two-arm superiority parallel design ran-
domized trials from four high ranking general medical
journals that all endorse CONSORT guidelines: the New
England Journal of Medicine, Annals of Internal Medicine,
the BMJ, and JAMA (The Journal of American Medical
Association). Studies had to be published in English be-
tween 2017 and 2020, and have a non-statistically signif-
icant primary outcome. We a priori decided to review 50
studies to make the task manageable. We excluded stud-
ies which were not individually randomized (e.g., clus-
ter randomized studies); studies which were not designed
as superiority studies (e.g., non-inferiority and equivalence
studies); studies that had more than two arms; and studies
with an unclear or undefined primary outcome. We only
included primary study reports, and so excluded protocols
or secondary analyses. High impact general medical jour-
nals were chosen because journals that are high ranking are
often expected to have better reporting standards [36 , 37] .
Consequently, if evidence of misinterpretation is found in
high impact journals, then it is likely that misinterpretation
is present in lower impact journals. Finally, an additional
inclusion requirement was that the study had to have an
associated editorial – this requirement was included be-
cause of a related project assessing reporting practices in
editorials using the same sample. 

The search was conducted in the Ovid platform and
searched both the Medline and Embase databases on the
3rd of February 2020 (Supplementary Table S1). Abstracts
identified by the search were exported to Excel where du-
plicates were excluded. The remaining abstracts underwent
initial eligibility screening (IJ). Full text reports were then
obtained for those studies identified as eligible and the
full text was reviewed to confirm eligibility. Reports were
screened in chronological order in batches of five until the
sample size of 50 was achieved. When there was any un-
certainty about inclusion, the final decision was made by
a second independent reviewer (KH). 

4.2. Data abstraction and analysis 

All data were abstracted from study abstracts only and
focused on the primary outcome. Firstly, we determined
whether results were reported in a way which allowed
readers to determine if the findings supported clinically
meaningful effects as per the CONSORT guidance on re-
porting results. To this end, we determined if the abstract
results section: reported results as a summary of each arm;
reported the effect size and associated confidence interval;
and (for binary outcomes) reported both relative and abso-
lute differences (where absolute differences are known to
be more clinically interpretable). These extractions were
completed by a single reviewer (IJ) since it was not the
primary objective of our review and was not considered a
subjective assessment. 

We then reviewed the conclusions section of the
abstract. Two reviewers (MT and KH) independently
classified the overall abstract conclusion into one of four
mutually exclusive categories, as either (i) stating evidence
of no difference; (ii) an over-emphasis on statistical sig-
nificance; iii) showing preference for one treatment over
the other; and iv) acknowledging some uncertainty in the
overall conclusions. Discrepancies were resolved through
discussion. The first category (stating no evidence of a
difference) likely represents conflating evidence of absence
with absence of evidence (misinterpretation). The second
category represents those which place an over-emphasis
on statistical non-significance in abstract conclusions
(technically correct but arguably uninformative). The
category “showing preference for one treatment over the
other” is included as despite non-statistical significance,
some trial reports do make definitive conclusions about
one treatment being preferable; and the category “ac-
knowledging uncertainty” included to identify those which
conclude uncertainty around the effectiveness of the active
treatment. Further information on these classifications is
provided in Table 3 . In addition, we determined whether
studies provided an appropriate justification for their
conclusion, either by reference to values supported by the
confidence interval or by reference to other contextual
information (as this might override overall inferences fo-
cusing on the primary outcome). Finally, we also identified
from each conclusion key phrases which we assessed as
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Fig. 2. PRISMA flow chart for included randomised control trials. Record screening was halted once 50 papers had been identified as meeting the 
inclusion criteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

constituting the overall meaning of the conclusion. These
key statements were then summarised in a narrative form.

5. Results 

The database search yielded 726 papers that potentially
met the inclusion criteria after duplicates were removed
( Fig. 2 ). These were screened in date order, screening
320 papers, until our pre-specified sample size of 50 was
achieved. The characteristics of the final 50 papers are
summarized in Table 1 . Most were published in either
NEJM (18, 36%) or JAMA (25, 50%); just over half had a
binary outcome (28, 56%) while 17 (34%) had a continu-
ous outcome. The average (median) number of participants
randomized (total across both arms) was 694 [IQR: 357 to
2,275]. The papers were published from 2017 to 2020. 

Adherence to CONSORT guidance on the reporting of
the primary outcome was high: 94% (47/50) of papers re-
ported summaries of the outcome for each arm separately,
98% (49/50) reported the effect size, 96% (48/50) reported
a confidence interval, 94% (47/50) reported the P -value,
while 86% (43/50) reported all of these ( Table 2 ). How-
ever, less than half tudies reported the absolute difference
for binary outcomes: for the subset of 28 studies with bi-
nary primary outcomes only 21% (6/28) reported both rel-
ative and absolute measures of effect; 32% (9/28) reported
only an absolute measure of effect while the majority re-
ported only a relative measure (13/28, 46%). 

In 56% (28/50) of the studies the overall conclusion of
the abstract was classified as suggesting no difference in
effectiveness between the two treatments being compared
( Table 2 ); whilst 38% (19/50) were classified as placing an
over-emphasis on statistical significance (see Supplemen-
tary Table 2 for a breakdown by each study). For the three
remaining studies, only 1 (2%) clearly reported in the
abstract conclusion that the finding was inconclusive and
that more research was required; 2 (4%) concluded one
treatment was preferable to the other. When considering
appropriate justification for conclusions, in only one study
(2%) was there a consideration of values supported by
the confidence interval in the overall conclusion of the
abstract and only three (6%) considered other contextual
evidence ( Table 2 ). 

Most studies summarized the interpretation in the con-
clusion of the abstract using a phrase which was sugges-
tive of no difference between the two treatments under
comparison ( Table 3 ). Examples of such phrases included
“treatment A did not improve (or reduce, or increase) out-
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Table 1. Characteristics of included studies 

Characteristic All 

Journal N = 50 

New England Journal of Medicine 18 (36%) 

JAMA 24 (48%) 

Annals of Internal Medicine 3 (6%) 

The BMJ 5 (10%) 

Year of Publication 

2019 15 (30%) 

2018 12 (24%) 

2017 23 (46%) 

Outcome Type 

Binary 28 (56%) 

Continuous 17 (34%) 

Survival 5 (10%) 

Study size 

Number randomised (median, IQR) 694 [355–2,423] 

Number randomised (range) 94 – 12,092 

IQR, inter-quartile range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

comes compared to treatment B” or “the treatment has
no benefit (or no impact, no effect)”. Some studies used
phrases such as “treatment A is no more effective than
treatment B” or “treatment A was not superior to treatment
B”. Others made more reference to outcomes, for exam-
Table 2. Summary reporting of results of primary outcome in abstract 

Adherence to CONSORT guidance on reporting of primary outcome resul

Numerical reporting of results 

Results for each arm 

Effect size 

Confidence interval 

P -value 

All of the above 

Results for binary outcomes 

Binary Outcomes 

Relative and absolute effect 

Relative effect only 

Absolute effect only 

Interpretation of primary outcome result in abstract conclusion 

Classification of interpretation ̂ 

No difference 

Over-emphasis on statistical significance 

One treatment preferable 

Inconclusive 

Use of appropriate justification for interpretation 

Consideration of values supported by CI 

Consideration of other contextual evidence 

CI, Confidence Interval 
^ see Table 3 for definitions and examples 
ple “outcomes did not differ (or were similar) between
the two treatments.” Other studies were more ambiguous
about the conclusion, averting to some notion of statis-
tical significance, for example “outcomes did not differ
significantly (or did not show any significant difference)”.
Of note, many reports used the term significance but with-
out clarity about whether this related to statistical or clin-
ical significance. 

6. Discussion 

6.1. Summary of findings 

Almost all abstracts of RCTs published in high impact
journals with non-statistically significant primary outcomes
appropriately report treatment effects and confidence in-
tervals, yet most make definitive conclusions about active
treatments being no different to the comparator treatment,
despite this being prima facia inconsistent with a non-
statistically significant primary outcome result. Few made
any reference to other contextual evidence to support this
finding; and few justified this statement of no difference
by giving due consideration to values supported by the
confidence interval. In addition, a large number of studies
unhelpfully provide no informative interpretation: in the
overall conclusion they simply state that the result is non-
statistically significant, despite having reported confidence
Number adhering (%) 

t 

N = 50 

47 (94%) 

49 (98%) 

48 (96%) 

47 (94%) 

43 (86%) 

N = 28 

28 (56%) 

6 (21%) 

13 (46%) 

9 (32%) 

N = 50 

28 (56%) 

19 (38%) 

2 (4%) 

1 (2%) 

N = 50 

1 (2%) 

3 (6%) 
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Table 3. Classification and example terms used in abstract conclusions 

Classification Definition Phrases used in reporting conclusion of abstract 

No difference A statement that suggests there is 
evidence of no difference between 
the treatments. 

“similar rates of safety and efficacy”
“did not reduce”
“no effect”
“did not improve”
“does not prevent”
“was no more effective than placebo”
“did not concur survival advantage”
“was not found to reduce”
“was not associated with”
“no evidence of clinical benefit”

Over-emphasis of statistical 
significance 

A statement that suggests the 
findings are not statistically 
significant without any further 
interpretation. 

“did not significantly improve”
“did not differ significantly”
“did not show any significant difference”
“no significant difference”
“did not result in significantly lower”
“did not result in a rate that was significantly lower”
“did not have significantly better outcomes”
“did not result in a statistically significant difference”
“no significant difference”
“did not significantly improve”
“did not result in significantly lower risk”
“did not significantly improve symptoms”
“did not provide significant benefit”

Showing preference for one 
treatment justification 

A statement that is directive in its 
conclusion suggesting a 
meaningful difference between 
the two treatments being 
compared. 

“results in less severe PPH”

Inconclusive A statement that acknowledges 
some uncertainty over the finding. 

“and confidence intervals for the treatment effect that 
included the minimally important difference”

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intervals in the results section. This finding suggests that
authors are abiding by reporting guidelines when it comes
to the types of statistical measures that should be reported,
but fall back on statistical significance when it comes to
interpretation. Clear statements that the study finding is
inconclusive (i.e., when the confidence interval provides
support for both benefit and harm) in reports of RCTs in
high impact journals are rare. Despite high profile cam-
paigns in 2016 to put a stop to this poor practice [38] , our
review demonstrates that the practice of misinterpretation
is still highly prevalent. 

6.2. Research in context 

Scale of the problem: Correct interpretation of non-
statistically significant primary outcome results from ran-
domised controlled trials can be challenging but is very im-
portant [35] . Previous reviews of trials conducted between
2000 and 2017 have demonstrated that misinterpretation is
common [3 , 10 , 11] . Our review of more recent trials con-
ducted between 2017-2020, after publication of the Amer-
ican Statistical Association statement, shows that misinter-
pretation persists in the study abstract, arguably the most
influential part of the trial report [20] . Repeated demon-
stration of this problem ultimately signifies that the contri-
bution of randomised trials to evidence-based medicine is
being undermined because they are not interpreted prop-
erly. 

Why is it happening: Misinterpretation might stem from
a desire to make a definitive conclusion about effect. In-
vestigators, authors, editors of journals, clinicians and pa-
tients all have a desire for definitive answers, and this
might encourage investigators to translate their findings
into definitive statements (e.g., no effect) even when this
is not supported by the statistical findings. Yet, equally
problematic, editors and reviewers might insist on specific
language (e.g., non-significant), sometimes against the bet-
ter judgement of the authors [33] . Often this insistence on
specific language originates from the desire not to be seen
to be creating any spin whereby borderline statistical sig-
nificance is over-interpreted [6 , 29] . Indeed, this concern
is likely behind the NEJMs continued focus on statistical
significance, particularly when multiplicity adjustments are
to be made [16] . Yet, confidence intervals can be adjusted
for multiplicity – essentially becoming wider as the num-
ber of tests increases [9] . Furthermore, simply concluding
a finding is non-statistically significant — whilst techni-
cally correct, is arguably unhelpful and not aligned with
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the move away from statistical significance [40] . Moreover,
if editors and reviewers are actively insisting on specific
language, much of this language is misleading as in many
study reports the language used is highly suggestive of
no effect, when often at least a small (and indeed often
moderate or even large) effect cannot be ruled out. 

Solutions: The statement on P-values by the Ameri-
can Statistical Association, has been cited more than 4000
times, signifying the scale of the problem [38] . Yet, rather
than being told what not to do, investigators need to be
given clear direction on what is appropriate [26 , 27] . First
and foremost the focus should not be placed on the point
estimate as this can be misleading, especially in small sam-
ples [3 , 23] . Others have attempted to suggest appropriate
language for interpretation and have tried to provide guid-
ance for good practice [10 , 18 , 19] . Reporting on absolute
scales also needs to be improved, because without an ab-
solute measure of effect it is unlikely that a real impact
of clinical importance can be made [22] . The perpetuation
and frequency of misinterpretation, coupled with arguably
no satisfactory solution have motivated some to suggest
an entire paradigm shift is needed with Bayesian methods
holding the solution [10 , 39] . For example, a Bayesian re-
analysis of the RECOVERY convalescent plasma trial, with
a non-significant primary outcome (survival to 28 days,
rate ratio 1.00, 95% CI 0.93–1.07; P = 0.95), when anal-
ysed with a vague prior, estimated the likelihood of any
benefit to be 64% [15] . When framed like this, readers can
clearly see how this finding differs from one that conclu-
sively indicates no benefit. 

7. Limitations 

Focus on the abstract: Our assessment of reporting fo-
cused on study abstracts which are limited by word counts
[20] . More nuanced interpretations of study findings are
likely contained in full text discussion sections. For exam-
ple, other important contextual information includes other
evidence in the field, harms or side effects, costs, invasive-
ness and patient preferences [30] . Based on such contextual
information, authors might have been justified in making
a conclusion that appears to be inconsistent with the pri-
mary outcome result. However, this does not undermine
the need to ensure the conclusion in the abstract is aligned
with results reported in the abstract, and if there is other
mitigating evidence to override the primary outcome result
this should be transparent. Concise phrases such as “whilst
not statistically significant, the findings do not rule out a
positive effect,” or “the results are consistent with both no
effect, a small effect, or an effect of clinical importance”,
or “the results are mostly consistent with a negative effect
but do not rule out a small positive impact” convey the
uncertainty and implicitly acknowledge values supported
by the confidence interval and do so using few words. 

True null effects: We did not attempt to determine if
the authors’ conclusions of no effect were consistent with
the effects supported by the confidence intervals. Full in-
terpretation of confidence intervals requires consideration
and knowledge of what are clinically important effects
[5 , 8 , 28] . Yet, minimum clinically important effects are sel-
dom reported [7] . The target effect size used at the de-
sign stage might be inferred to be at least as small as the
minimally clinically important effect [7] . Under this as-
sumption, we could have considered whether confidence
intervals for primary outcome results included target ef-
fect sizes, thus indicating that clinically important effects
could not be ruled out. However, target effect sizes are
rarely based on true minimally important differences, and
are mostly determined by values that are believed to be fea-
sible or amenable to detection at affordable sample sizes
[7] . Others have shown a marked mismatch between target
effect sizes and average treatment effects – with target ef-
fect sizes being much greater than observed average effects
[Rothwell 2018]. Due to these difficulties we therefore did
not attempt to make our own assessment of the study find-
ing, but rather simply described practices of stating no ef-
fect without clearly stating the confidence interval ruled out
clinically important effects. Thus, it might be possible that
some studies which reported an overall interpretation of no
difference between the two treatment arms were correct in
this interpretation: some of these associated confidence in-
tervals might well have excluded clinically important dif-
ferences, although this was not transparent in the abstract
[21] . 

Subjectivity: Whilst our assessments of abstract conclu-
sions were undertaken independently and in duplicate, the
assessment requires some subjective judgement. We identi-
fied common terms and phrases used to describe and inter-
pret key results from trials, and unsurprisingly found little
variation across trials, many using what might be referred
to as “stock phrases”. When classifying language used to
describe key findings, others have used a finer classifica-
tion than the one used here. For example, a previous re-
view [10] separated statements like “the intervention was
not beneficial” and “outcomes were similar” from “no dif-
ference” – but all such statements are likely to be inter-
preted similarly in practice. A reviewer pointed out that
statements such as “mean outcomes were similar in both
groups” might be technically correct if authors were refer-
ring to point estimates; however, such statements do not
provide any reflection on the uncertainty associated with
the confidence interval [23] . Related to this, many of the
conclusions used what might be considered “directional
claims” indicating that the active intervention “did not re-
duce” the outcome. In our case study evaluating the im-
pact of GTN which found that the intervention was associ-
ated with mostly harmful outcomes, such an interpretation
would have been justified. However, many of the studies
which used directional claims did so despite their confi-
dence intervals including moderate positive and negative
effects, making no mention of confidence intervals mostly
ruling out effects in one direction. Thus, many of the com-
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mon phrases used to describe key findings are technically
defensible, and so statistically might be considered as cor-
rect. However, the wording used to describe key findings
needs to be both technically correct and convey the full
meaning of the findings so it is properly understood by
those who need to implement the findings. 

Others also have differentiated “no clinical difference”
from “no difference” – and whilst we agree there is a dis-
tinction here, in our review such statements (perhaps gen-
erously) were assumed to mean the confidence interval did
not include clinically important effects. Of some note, it
was almost never clear whether “significance” referred to
clinical or statistical significance. We classified any men-
tion of “significance” as referring to statistical significance
unless clear otherwise. In a handful of studies this might be
questionable, for example when the phrase “no significant
improvement” or “no significant benefit” is used. How-
ever, these statements lack clarity and any reclassification
would only shift between poor practice categories in our
assessment. 

Representativeness: Finally, we limited our assessment
to four top journals. Top journals usually lead the way in
good practice of reporting and methods [12 , 17] . It is pos-
sible that in other lower impact journals the problem of
misinterpretation of primary outcome results is even more
problematic. It might equally be the case that lower impact
journals can improve the consistency of interpretation with
the primary outcome result with less pressure to report only
studies with definitive conclusions [37] . Furthermore, our
choice of the four journals was arbitrary and might not be
representative of other top journals. Moreover, unexpect-
edly, but perhaps predictable in hindsight, a large majority
of our study reports were published in either JAMA or
NEJM and so our review might be regarded as a review
of practices in these two journals. 

8. Conclusion 

The phenomenon of conflating absence of evidence with
evidence of absence seems to stubbornly persist, even
against better judgement. Clear non-technical guidance is
needed to help researchers interpret their findings. State-
ments that are technically correct can still mislead. Almost
certainly the paradigm of frequentist statistics perpetuates
the problem. A paradigm shift to Bayesian methods might
help yield more interpretable answers. 
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