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Abstract
Objectives: The fragility of clinical trial findings has been previously defined as the number of changes in outcomes that are required to
change their statistical significance. We show that reliance on statistical significance alone provides only a limited and potentially
misleading perspective, and an enhanced approach is developed.
Methods: Clinical importance of trial results and their quantitative stability are incorporated into an enhanced framework to assess fragility.
Results: Examples show that the small data changes required to affect statistical significance may actually be unlikely to occur. Recognizing this limitation, and because statistical significance conveys no information about the treatment effect size, our approach additionally
takes into account the clinical importance of the results and their quantitative stability. The interpretation of studies with various combinations of these features is described.
Conclusion: The concept of fragility should include clinical importance of trial findings and their quantitative stability, as well as statistical significance. Study results should be declared as stable only if they are statistically significant and quantitatively stable, but they can
be either clinically important or unimportant; otherwise, the findings should be declared as unstable, or fragile. Ó 2020 Elsevier Inc. All
rights reserved.
Keywords: Fragility; Clinical trials; Statistical significance; Clinical importance; Data stability

1. Introduction
In a recent study [1], a sample of meta-analyses was evaluated to determine how often small changes in the data might
change the statistical significance and associated interpretation of results. Specifically, the authors examined how many
more outcome events or nonevents in one or more of the
component studies there would need to be in order for the
conclusions to change from being statistically significant to
not statistically significant (or vice versa). Significance was
defined in terms of whether or not the 95% confidence
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interval on the pooled treatment effect estimate included
the null value. A similar survey of individual clinical trials
was published earlier, but considered only changing statistically significant results into being not significant [2]. In both
investigations, a Fragility Index was defined as the minimum
number of changes in the patient outcome events that would
be required to cause the statistical significance of a study (or
meta-analysis) to change. The results of studies with smaller
values of the index would be regarded as more fragile. The
fragility concept has been used in a wide variety of clinical
applications [3e8].
This approach, of relying exclusively on statistical significance to determine which study findings might be fragile, is in stark contrast with recent calls by the American
Statistical Association (ASA) to abandon the term ‘‘statistical significance’’ [9,10]. The ASA has provided a 400page special issue journal with numerous authors suggesting how the current practice of using P-values should be
updated. Several prominent journals have issued editorial
statements in response [11e13].
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What is new?
 ‘‘Fragility’’ is intended to measure the reliability of
clinical study results.
 Statistical significance alone has limitations and
can be misleading.
 Clinical importance and quantitative stability of results are also relevant.
 We propose an enhanced framework incorporating
all three factors.

Given the current controversies about the use of statistical significance and P-values, it is appropriate to
consider this issue in the context of assessing fragility in
the results of clinical trials. We do this initially through
an illustrative example, in which a minimal change in
the data would cause a drastic change in its statistical significance, and hence, the study would be declared as
‘‘fragile’’ by the Fragility Index, but where this change
might actually be unlikely to occur. We then move on to
discuss two additional elements of fragility that seem relevant, in particular, the clinical importance of the observed
treatment effect and the quantitative stability of that
finding. A framework is then developed to more comprehensively assess the fragility of a study by using all three
of these elements.

2. Methods
As noted previously, previous authors [1,2] have
defined fragility through an index, this being the smallest
number of changes in the patient outcome events that
would result in a randomized trial or meta-analysis moving from being statistically significant to being not statistically significant, or vice versa. A low value of this
Fragility Index is intended to convey the notion that the
study conclusions are, in some sense, statistically less
‘‘solid,’’ unreliable, unstable, or ‘‘fragile.’’ Because the
present study will be discussing additional factors that
also influence one’s impression of ‘‘fragility,’’ we will
instead refer to the Fragility Index method, which examines the impact of small changes in the data only on the
classification of statistical significance, as dealing with
‘‘significance stability.’’
We now introduce a simple example to illustrate the
impact in a hypothetical data set of making the smallest
possible change in outcomes. This will highlight the limitations of statistical significance in this context and will indicate that evaluating fragility through an examination of
statistical significance alone is inadequate and could actually be misleading.
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2.1. Example: the small changes in the data used to
assess the fragility index may be unlikely to occur
Implicit in the Fragility Index approach is the assumption that some defined minimal changes in the data could
easily have happened by chance; by extension, these incremental changes are taken to represent counterfactual scenarios that can be compared with the observed data as
plausible alternative study results. However, it is important
to note that modifying the data by changing the outcome
even for only one patient may correspond to alternative results that are actually quite unlikely.
To see this, consider the trial whose original data are
shown in Table 1.
There have been five deaths out of 95 patients with treatment A, but no deaths out of 96 patients on treatment B.
This result gives a two-sided P-value of 0.029 with Fisher’s
exact test, which would be declared statistically significant
under the usual 5% criterion. Now, if we pursue a ‘‘significance only’’ approach to examine fragility, we can assess
what would have happened if there had been a minimal
change, so that there was instead one death out of the 96
patients on treatment B. This leads to a big change in the
statistical significance, with a new P-value of 0.118, putting
the study well into the ‘‘not statistically significant’’ category. Because the statistical significance has changed category after this smallest possible change in the data, the
study would be declared by the use of the Fragility Index
method as ‘‘fragile’’ (specifically, the Fragility Index 5 1),
or more precisely, as having ‘‘unstable significance.’’
(Similar conclusions are reached if we [1] decrease the
number of deaths in A by 1 or [2] increase the number of
deaths in B and also decrease the number of deaths in A
by 1 to keep the total number of deaths constant; in both
these scenarios, the result is not statistically significant,
with two-sided P values of 0.059 and 0.211, respectively.)
The fallacy in this argument is that the change from 0 to
1 death in treatment group B may actually be unlikely to
occur. For example, suppose the data in Table 1 represent
a trial that is comparing an experimental treatment A, and
treatment B, which is usual care. Furthermore, suppose that
it is known from previous studies that death is rare under
usual care; specifically, suppose the true underlying death
rate is 0.1%. Then the probability of observing no deaths
in 96 patients is approximately 90.8%, compared with a
probability of only 8.7% of observing exactly one death.
Table 1. Example where an unlikely small change in the data
substantially changes statistical significance
Original table
Treatment A

Modified table

Treatment B

Treatment A

Treatment B

Died

5

0

5

1

Alive

90

96

90

95

P-value

0.029

0.118
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So, in other words, we would here be assessing fragility by
comparing the observed data with an alternative study
outcome that is much less likely to be observed than what
has been seen in the actual data. We would here be assessing significance fragility by comparing the observed data
(with no deaths on B) with a hypothetical alternative (one
death on B), which is far less likely to be seen in reality.
In that sense, it seems unwise (on this basis alone) to regard
the study findings as fragile.
2.2. The Fragility Index value does not tell us how likely
the ‘‘smallest change’’ might be
A Fragility Index of 5, for instance, means that at least
five changes of patient outcome status would be required
to change the statistical significance of a study result. However, a corollary of the previous point is that we cannot tell
if 5 (in this example) is a lot or a little in the specific
context of the study in question. In other words, the
Fragility Index tells us about the change necessary to alter
the statistical significance of a study, but it does not tell us
how likely it is for such a change to occur. This is essential
because variability in the data is not taken into account.
2.3. Factors other than statistical significance should be
taken into account
Having demonstrated that there are major problems with
the approach of assessing fragility using the Fragility Index,
which is based on significance stability alone, it is helpful at
this point to refer back to some earlier literature. We will review work from the 1990s by Feinstein [14], who attempted
to define the fragility in terms of the quantitative stability of
study results relative to clinical importance, and by Walter
[15], who suggested combining statistical significance with
Feinstein’s fragility measure. We then go on to propose an
updated and integrated framework that uses several factors
to define fragility of a particular study or meta-analysis.
In 1990, Feinstein [14] proposed a ‘‘Unit Fragility Index’’
f 5 N/(n1.n2), where n1 and n2 are the sample sizes in the two
treatment groups, and N 5 n1 þ n2 is the total sample size in
the study. It can be shown that f corresponds to the change in
the risk difference induced by the smallest possible change in
the data (increasing or decreasing the frequency in one cell of
the usual 2  2 table of data, while keeping both the row and
column totals of the table fixed). A large value of the Unit
Fragility Index would imply that relatively substantial
changes to the risk difference would occur with only a minimal change to the data, that is, that the findings are inherently unstable from the quantitative perspective.
An additional ingredient in Feinstein’s approach is to
evaluate g, being the difference between the treatment effect in terms of observed absolute risk difference, and a
‘‘quantitatively significant difference’’ d. The quantity
d can be thought of as the smallest clinically important effect, sometimes referred to as the ‘‘minimally important

difference,’’ or the MID [16]. Note that the clinically
important effect should be prespecified, and based on clinical considerations, but it would not necessarily correspond
to the assumed value of the treatment effect (often denoted
as ‘‘delta’’) used in sample size and power calculations at
the planning stages of a study.
Various combinations of the observed values of f and g
then lead to a characterization of the study results. First,
if g  0, Feinstein’s method declares the result as ‘‘quantitatively significant,’’ but not otherwise. Quantitative significance simply implies that the observed treatment effect
exceeds the minimum effect that would be regarded as clinically important, but it does not directly take statistical variation into account. Again, to avoid confusion by the use of
the term ‘‘significance’’ in this context, from this point onward, we will instead refer to Feinstein’s ‘‘quantitative significance’’ as ‘‘clinical importance.’’
Second, if g O f, with Feinstein’s approach, the results are
declared to be ‘‘quantitatively stable.’’ This implies that the
smallest possible change in the data would not result in the
treatment effect falling below the clinically important
difference.
Third, if g ! 0, under Feinstein’s method, one would
conclude that the result is not clinically important because
it fails to show an effect that exceeds the minimal clinically
important effect; again, this conclusion takes no direct account of statistical variation. However, if f  |g| in addition,
Feinstein’s Unit Fragility Index is greater than the observed
treatment effect (in absolute value); here, we would infer that
there is enough instability in the results that they could have
become clinically important with only a minimal change in
the observed data. On the other hand, if f ! |g| in addition
to having g ! 0, the study result would be classified as clinically unimportant and quantitatively sufficiently stable that
a small change in the data would not alter that conclusion.
To be clear, and specifically to distinguish it from significance stability as in the Fragility Index method, we will
refer to Feinstein’s Unit Fragility analysis as dealing with
quantitative stability. Thus, a study result would be taken
by Feinstein as quantitatively stable if the observed treatment effect exceeds the clinically important difference,
and if, in addition, the smallest possible change in the data
would not alter that conclusion; or, that the observed treatment effect fails to exceed the clinically important difference, and a small change in the data would not alter that
conclusion. In contrast, a small change in a quantitatively
unstable finding could result in a clinically important result
becoming clinically unimportant, or vice versa, so one remains uncertain about the clinical importance of the result.
Feinstein’s framework was developed further [15], and
we now update this approach, basing it on three essential
elements: clinical importance, quantitative stability, and
statistical significance. To summarize the combined impact
of these three factors, we can declare the results of each
type of study as overall fragile or stable. To operationalize
this method, we now consider the inferences that can be
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drawn from studies found with the various possible combinations of the three elements. For simplicity, we only
consider superiority trials, where the significance testing
is against a null hypothesis of no treatment effect. Some
simple modifications would be required to assess the
fragility of noninferiority or equivalence trials.
2.4. Three-factor framework to assess study fragility or
stability
The framework developed here requires that one assesses the results of a given study according to the three
factors: statistical significance, clinical importance, and
quantitative stability. Statistical significance is evaluated
in the usual way, declaring a study to be statistically significant or not, relative to an agreed criterion (traditionally,
significance is declared at the 5% type I error rate level).
Using a categorization of statistical significance alone in
this way corresponds to the classification of studies by
the Fragility Index method proposed earlier [1,2].
The second element, clinical importance, is determined
according to whether or not the observed treatment effect
exceeds the minimally important difference, as defined by
the investigators, ideally based on perspectives of patients
and clinical practitioners [17,18]. As discussed below, observers may disagree about what constitutes a clinically
important effect [16,19], and hence, they may also disagree
about the fragility or stability of study results. However, it
seems important to incorporate clinical importance as an
element of fragility because ultimately, clinicians, patients,
and policy makers need to make a decision about whether
or not to adopt a new treatment.
The third element, quantitative stability, can be introduced into the framework in a number of different ways.
First, Feinstein’s approach [14] would define it in terms of
how (or if) a change of one patient outcome would affect
the assessed clinical importance of the results; one evaluates
if this smallest possible change to the data does or does not
change one’s decision about clinical importance. Second,
and as a modification of Feinstein’s method, one could use
a more stringent criterion and examine the effect of a given,
larger threshold number of data changes; for example, one
could might find out if a change in five or more patient outcomes would change the conclusion on clinical importance.
Third, one could retain the Fragility Index as proposed previously, along with a defined threshold value. Quantitative stability would then be declared with respect to the impact (if
any) of such changes on statistical significance. As an
example, if changes to 10 patient outcomes would be
required to change the statistical significance, and an index
value of 5 had been agreed as a threshold, one would declare
the results to be quantitatively stable. But if fewer than five
changes would alter the statistical significance, the results
would be called quantitatively unstable.
A summary of how these factors can be applied is shown
in Table 2.
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There are eight possible combinations of the three factors, as we now review (Fig. 1).
For each case, we briefly describe the study interpretation and arrive at an overall declaration of stability or
fragility of the study result. For simplicity, we will assume
that Feinstein’s approach is used to assess quantitative stability in each of these case scenarios, but we later discuss
how their interpretation might differ if the Fragility Index
method had been used instead.
2.4.1. Case 1
Study results are statistically significant, clinically
important, and quantitatively stable. A clinically important
effect has been found, it is statistically significant, and the
conclusion would not be altered by small changes to the
data. Overall: STABLE.
2.4.2. Case 2
Study results are statistically significant, clinically
important, and quantitatively unstable. The best estimate
is that there is a clinically important effect, and it is statistically significant. However, the conclusion could be
affected by small changes to the data, such that the true
treatment effect would then not be regarded as clinically
important. Overall: FRAGILE.
2.4.3. Case 3
Study results are statistically significant, clinically unimportant, and quantitatively unstable. A clinically unimportant effect has been found, but it was statistically
significant. In principle, this could happen with large sample sizes, leading to highly precise estimates of a small
treatment effect. However, the result is quantitatively unstable, so there remains the possibility of a clinically important effect that would have been found in slightly
different data. In practice, this scenario is relatively unlikely, and it would only occur if, despite the very precise
estimates, the data happen to lie particularly close to a
boundary case for this scenario, as in Fig. 1, so that even
a small change in study outcomes would have changed
the conclusion about clinical importance. Overall:
FRAGILE.
2.4.4. Case 4
Study results are statistically significant, clinically unimportant, and quantitatively stable. There appears to be a
reliable finding of a clinically unimportant effect, but
nevertheless, one that is statistically significant. This
conclusion would not be affected by small changes in the
data. Overall: STABLE.
2.4.5. Case 5
Study results are statistically not significant, clinically
important, and quantitatively stable. The results suggest a
clinically important effect, a conclusion that would be unaffected by small changes in the data. However, more data
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Table 2. Steps in assessing the fragility of study results through a three-factor framework
Step

Notes

1. Assess statistical significance

Takes sample variation into account.

2. Determine clinical importance

Investigators should prespecify a threshold for the smallest treatment effect that would
be important to patients in their clinical practice (MID).

3. Evaluate quantitative stability

Quantitative stability can be defined in terms of whether or not a given threshold level of
change in the data would change the apparent clinical importance of the results. This
threshold could be with respect to changing a defined number of patient outcomes,
with the minimum being a change of only one patient outcome.
Alternative: examine if such changes in the data would affect the statistical significance
of the results.

4. Declare the study results to be stable or fragile

Claim stability for the study if its results are statistically significant and quantitatively
stable, remaining clinically important or unimportant. Otherwise, declare study
fragile.

Abbreviation: MID, minimally important difference.

would be required to confirm this in terms of statistical significance. Overall: FRAGILE.
2.4.6. Case 6
Study results are statistically not significant, clinically
important, and quantitatively unstable. This study provides
weak evidence of a clinically important effect, as indicated
by its point estimate. This conclusion about clinical importance could have been different with only small changes to
the data, and lack of statistical significance also indicates
uncertainty about the findings. Overall: FRAGILE.
2.4.7. Case 7
Study results are statistically not significant, clinically
unimportant, and quantitatively unstable. Very little can
be inferred. A clinically unimportant effect has been shown,
but one that cannot be relied on, given its lack of statistical

significance and its quantitative instability, meaning that
only small changes in the data could lead to a different
conclusion about clinical importance. Overall: FRAGILE.
2.4.8. Case 8
Study results are statistically not significant, clinically
unimportant, and quantitatively stable. This study leans to
a conclusion of a clinically unimportant treatment effect,
but the lack of statistical significance does not support this.
Further investigation would be warranted in this case (and
in case 7) only if investigators remained convinced of a
small effect, and that is what they wish to demonstrate
more convincingly. Overall: FRAGILE.
By comparing these scenarios, we see that overall stability will be declared only if the study results are statistically
significant and quantitatively stable. There will be an associated decision about the clinical importance of the results.

Observed treatment eﬀect

2
1

3
4

Sta s cally
signiﬁcant
Not
sta s cally
signiﬁcant

5

6
7

8
Clinically important diﬀerence δ

Fig. 1. Study fragility according to statistical significance, clinical importance, and quantitative stability. Shaded zones indicate stable studies.
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Failing either or both of statistical significance and quantitative stability, the results will be declared to be fragile.
Fig. 1 shows how these cases are related, with respect to
the observed treatment effect and the definition of the clinically important difference. Studies found toward the upper
part of this plot correspond to results that show a larger
observed treatment effect, are more statistically significant,
and correspondingly of increasing clinical importance.
Studies above the main 45-degree diagonal from the origin
are those in which the observed treatment effect exceeds
the definition of clinical importance, and those below the
diagonal show clinically unimportant effects. If they are
close to the main diagonal, the classification of results as
clinically important or not becomes less certain, or quantitatively unstable.
The factors in this framework are logically related in
many ways. First, we note, for instance, that strong statistical significance will more often be associated with quantitatively stable findings. Second, changing the agreed
definition of the clinically important difference may affect
the study classification as stable or fragile, even if the
observed outcomes are unaltered; for example, requiring
a more stringent definition of the clinically important difference could ‘‘move’’ the clinically important and stable
results of a study initially in Case 1 to the right in Fig. 1,
through the regions of quantitative instability (where the
determination of clinical importance is uncertain), ultimately to become a ‘‘Case 4,’’ with quantitatively stable results showing a clinically unimportant treatment effect.
Hence, other researchers may disagree in their interpretation of a study as fragile or stable because they have adopted different definitions of clinical importance.
Third, we remark that the relative frequencies of the
various cases mentioned earlier will depend on sample
sizes and the associated precision of estimated treatment effects. In particular, with large sample sizes and precisely
estimated treatment effects, the central diagonal bands (in
Fig. 1) with quantitatively unstable results will be narrow
and less likely to occur. On the other hand, with less data
and poorer precision, these bands will be wider, yielding
more studies with quantitatively unstable results, and these
studies will be declared as fragile.
Finally, requiring stronger statistical significance (e.g.,
changing the type I error rate from 5% to 1%) would move
the horizontal boundary line for statistical significance upwards and thus reduce the number of studies that can
declare stable findings of a clinically important treatment
effect, and correspondingly more studies will be classified
as fragile.

3. Discussion
We have seen how the use of the Fragility Index [1,2]
can be misleading because it is exclusively based on statistical significance, whose P-values are inappropriate as a

39

measure of evidence of a treatment effect. In addition,
interpretation of a given value of the Fragility Index is difficult because sample variation is not taken into account; as a
consequence, it does not tell us how likely or unlikely are
the associated changes in the data that would lead to a
change in the statistical significance of a study. Furthermore, given the general concerns currently being raised
about P-values [9,10], it seems inadequate to use the
Fragility Index in isolation because it is essentially telling
us only about the uncertainty in those P-values.
Because the Fragility Index actually only deals with the
fragility of statistical significance, it in no way incorporates
any notion of clinical importance. Hence, one might use
the index and declare a study to be stable but still have no idea
if the results actually matter in clinical practice. Conversely,
because the index does not tell us about the likelihood of the
changes required to change the assessed statistical significance, there are situations where the index would declare a
study to be fragile, but where in fact the conclusion about statistical significance would be unlikely to change as a result of
the index frequency of changes in the data.
Furthermore, we need to bear in mind that P-values
represent a different concept from statistical significance.
The P-value tells us about how much evidence there is
against the null hypothesis (but based on underlying model
assumptions). Statistical significance (corresponding to the
P-value being above or below a threshold defined by the
chosen type I error rate) can be helpful if an inferential decision has to be taken about the effect being tested.
These considerations have led to the development here of
the proposed, enhanced framework for assessing the fragility
of study results. First, statistical significance has been retained as one of its components because that reflects sample
variation in results, and, in particular, it tells us if a particular
finding might have been because of chance, if, in fact, there
was no treatment effect. Second, the framework also takes
clinical importance of the study findings into account. The
rationale for its inclusion is that clinicians will want to
achieve a final decision about whether or not to adopt a new
treatment. To ignore clinical importance seems deficient.
Third, the framework involves an assessment of the
quantitative stability in the data. Here, one has to decide
how much change in the data can be tolerated. Typically,
the changes in the data can be defined by a threshold number of patients whose outcome status would need to change
to alter the conclusions, either with respect to clinical
importance or to statistical significance. Feinstein’s proposal was for this threshold to be the minimum change of
exactly one patient outcome, with an associated impact
on clinical importance, but other thresholds might reasonably be higher, and based on empirical evidence. In surveys
of trials and meta-analyses with statistically significant results [1,2], the median Fragility Index values were 8 and 12,
respectively, as they affected statistical significance.
In this article, we have limited our attention to trials with
a binary outcome; however, further work might suggest
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extensions of our ideas to other types of outcomes, such as
continuous or time-to-event data. Our framework is applicable in principle to meta-analyses too, but here one would
have to consider statistical heterogeneity in addition; in our
view, unexplained heterogeneity increases fragility, but this
also needs to be confirmed by further work. Finally, the
framework is limited by considering only single outcomes
from a study, but it could potentially be extended to allow
for multiple outcomes.
One also has to choose where the impact of small
changes in the data will be assessed. In this article, we have
primarily used quantitative stability to address their impact
on the conclusion about clinical importance. One could
alternatively use quantitative stability to assess impacts
on statistical significance, in much the same way as originally proposed for the Fragility Index [2]. However, using
statistical significance as the target would mean that two
of the three factors (quantitative stability and statistical significance) in the assessment framework would be strongly
related, and so one would essentially be dealing with significance fragility or trying to make some probabilistic statement about the reliability of P-values. Although this would
conform with the original Fragility Index proposal, it seems
to be somewhat a contorted logic, and an examination of
the reliability of a finding of clinical importance seems
much preferable.
A suggestion made by a reviewer was that the magnitude
of change in the P-value might be more revealing than just
assessing if statistical significance has changed above or
below some threshold. We agree, but one would then still
essentially be using a single dimension defined by the
possible values of P. Furthermore, clinical investigators still
largely rely on the significant/not significant dichotomy to
interpret the usefulness of their trial results.
Practical use of the proposed framework requires investigators: to choose the level of the threshold to declare statistical significance, to define the minimum clinically
important effect, and to select the criteria for quantitative
stability and its threshold in terms of minimum data
changes required. These tasks are not trivial, even for experienced methodologists. A review has shown that there is,
for instance, a wide range of approaches that investigators
have used to specify the target treatment effect in clinical
trials, for the purpose of sample size calculation [20]. The
original Fragility Index is relatively simple to calculate,
but it is limited in scope and interpretability. It only deals
with the stability of statistical significance, a feature that itself is now identified as something that is a poor measure of
evidence. And it says nothing about target effect sizes or
what would constitute a clinically important finding.
In contrast, the acquisition of the elements required in the
currently proposed framework avoids the limitations of inference being essentially based on statistical significance alone
and can provide greater interpretability of the data in terms of
clinical importance, while maintaining some focus on statistical uncertainty in the findings. An additional advantage is

that the framework has broader applicability, extending
beyond trials with a dichotomous outcome (such as to studies
with continuous or survival outcomes).
Once the three constituent factors have been established
for the framework, the observed 2  2 data table can be
suitably modified to establish which of the eight case scenarios applies. It may also be helpful to calculate the numerical locations of all the boundaries in Fig. 1 and plot
where the study (or meta-analysis) in question lies.
The calculations for this framework are not difficult, and
the insights they provide go well beyond what is available
from assessing the stability of statistical significance with
the Fragility Index in isolation. A more formal assessment
of this issue might involve analysis of statistical robustness,
by defining and simulating data generating models, for
example [21e23]. A Bayesian approach may also be
possible. However, we have here pursued the concept of
fragility, as it has been framed in biomedical research, as
a relatively simple or ad hoc concept, that may have greater
appeal to clinical investigators.
In line with the current moves away from inappropriate
uses of P-values alone, we suggest that examination of the
additional elements in our proposed framework will yield
considerable benefits.
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