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Abstract
Objectives: Many meta-analyses usually omit the number needed to treat, or perform the calculation incorrectly, despite its importance
in clinical decision-making. Accordingly, we will explain in an easily understandable way how to perform this procedure to assess the clin-
ical relevance of the intervention.

Study Design and Setting: The expressions of the Cochrane Library and the concepts of clinical relevance and evidence-based med-
icine were applied. Simple cutoff points were also established to facilitate the task of interpreting results. The method was applied to two
published meta-analyses to illustrate its application to real cases (treatment nonadherence).

Results: In the first example, with a risk in the control group ranging from 0.22 to 0.70, sending mobile phone messages to remind
chronic patients to take their medication is clinically relevant with a high degree of evidence. For the second example (single-pill regimen
in patients suffering from hypertension and/or dyslipidemia after 6 months), the range of the assumed control risk was between 0.28 and
0.57.

Conclusion: The constructed algorithm could be applied to published meta-analyses or incorporated systematically in all meta-analyses
with these characteristics. � 2020 Elsevier Inc. All rights reserved.
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1. Introduction

The results of a clinical trial are presented through the pa-
rameters: relative risk reduction (RRR), absolute risk reduction
Conflict of interests: The authors have nothing to declare.

Antonio Palaz�on-Bru: Conceptualization, Methodology, Software,

Formal analysis, Investigation, Writing - original draft, Visualization, Proj-

ect administration Alba Moscardo-Descalzo: Conceptualization, Method-

ology, Writing - review & editing Sergio Morales-Gabriel:

Conceptualization, Methodology, Writing - review & editing David Man-

uel Folgado-de la Rosa: Conceptualization, Methodology, Writing - Re-

view & Editing Emma Mares-Garc�ıa: Conceptualization, Methodology,

Writing - review & editing Mar�ıa de los �Angeles Carbonell-Torregrosa:

Conceptualization, Methodology, Writing - review & editing Vicente Fran-

cisco Gil-Guill�en: Conceptualization, Methodology, Writing - review &

editing, Supervision.
1 Equal contribution.

* Corresponding author. Department of Clinical Medicine, Miguel

Hern�andez University, Ctra Valencia-Alicante S/N, 03550 San Juan de Ali-

cante, Alicante, Spain. Tel.: þ34965919449; fax: þ34965919450.

E-mail address: antonio.pb23@gmail.com (A. Palaz�on-Bru).

https://doi.org/10.1016/j.jclinepi.2020.12.010

0895-4356/� 2020 Elsevier Inc. All rights reserved.
and number needed to treat (NNT), relative risk (RR), and odds
ratio (OR) [1], although an intervention study usually reports
its benefit based on the RR or the OR. The RR quantifies the
relationship between the intervention and the event to be eval-
uated, determining how many times less risk of presenting the
event the patients receiving the intervention have than the con-
trol group. However, its value may be the same for different
clinical situations (different risks of unfavorable events may
present the same RR), that is, it does not tell us in absolute
terms the impact that the intervention would have in the popu-
lation [1]. The OR is interpreted in a similar way to the RR [1],
and with one of these two parameters, we can determine the
other using the assumed control risk (ACR), that is, the risk
of an unfavorable event in the control group [2,3].

The NNT (inverse of the absolute risk reduction) tells us
the estimated number of patients that need to be treated
with the intervention to prevent an unfavorable event
compared with the control group. Although there is no
consensus on which the NNT value is clinically relevant,
cutoff points of 5, 10, 20, and 50 have been suggested to
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What is new?
Key findings

What this adds to what was known
� We propose a simple method to compute the NNT/

RRR in a meta-analysis of RCTs.

� The method has been applied to two practical cases
to facilitate its understanding.

What is the implication and what should change
now
� By following our proposal, it is possible to deter-

mine the clinical relevance of an intervention.

classify the degree of evidence for the intervention,
defining it as very high (!5), high (5e10), moderate
(10e20), low (20e50), and very low (O50) [4]. However,
the clinical relevance of an intervention goes beyond arith-
metic calculations and is determined by clinical judgment,
with the RRR being a useful measure in calculating clinical
relevance. RRR values of 50% are almost always, and 25%
frequently, considered clinically relevant regardless of sta-
tistical significance [5].

Despite the degree of evidence of a clinical trial when
determining the effectiveness of an intervention, the trial
is a single study conducted in a given population and period
of time, so there could be differences in this effectiveness in
different studies. This is where the meta-analysis of clinical
trials plays a fundamental role as it combines the results of
multiple scientific studies. In a meta-analysis, when the
event to be evaluated is a binary variable, the RR or OR
is generally provided, ignoring the calculation of the
NNT or performing it incorrectly [6], despite its importance
when making clinical decisions [1]. For this reason, the
NNT should be presented taking into account the ACR,
the time horizons in the improvement, and the confidence
intervals (CIs) [6]. The Cochrane Library in its Handbook
for Systematic Reviews of Interventions provides a series
of indications for calculation of the NNT, whether an OR
or an RR has been determined to assess the effectiveness
of the intervention, indicating that the NNT should be given
for a range of values for the ACR, bearing in mind that this
may differ from the risk observed in the control group [7].

In the format of a tutorial, this article seeks to explain in
an easily understandable way how to compute NNT and
RRR values (only when OR is provided) in a meta-
analysis of clinical trials for a range of ACR values, taking
into account the cutoff points that define the level of evi-
dence for NNTs and clinical relevance through the RRR
[4,5]. To facilitate comprehension of the process, the
method will be applied to a published meta-analysis [8],
which assesses the effectiveness of a text message to
decrease nonadherence in chronic patients. This example,

A. Palaz�on-Bru et al. / Journal of C
developed in Results, consists of two parts. The first part
concerns how to calculate the NNT with the meta-
analysis selected [8], and the second part illustrates how
to apply these results ourselves, as the value of the NNT de-
pends on the ACR, as mentioned earlier. A second example
has also been included in Supplemental Information 1 [9].
2. Methods

2.1. Meta-analysis of randomized clinical trials in
which an odds ratio was calculated

The Cochrane Library indicates that we can obtain the
NNT if we know the ACR value by applying the following
expression [7]:
NNT 5
1

�
�
�
�
ACR� OR,ACR

1�ACRþOR,ACR

�
�
�
�

Then, by applying this expression to the limits of the
CIs, we obtain the CIs for the NNT [7]. Using the OR
value, we can determine the RR [10]:
RR 5
OR

1�ACRþACR,OR
Following the idea proposed by the Cochrane Library
[7], we determine the CI for the RR. Finally, we calculate
the RRR and its CI using the expression:
RRR 5 100,ð1�RRÞ
2.2. Meta-analysis of randomized clinical trials in
which a relative risk was calculated

When an RR is obtained in the study, we apply the
following expression [7]:
NNT 5
1

jACR,ð1�RRÞj

In addition, as in the previous case, we determine the CI.
The RRR and its CI are obtained immediately, on deter-
mining the RR.

2.3. Plots to determine whether the intervention has
high evidence for application in clinical practice

Now, because the NNT and the RRR (only when the
meta-analysis reports the OR) are ACR functions, we pro-
ceed to substitute the ACR in the following set of values:
{0.01 $ x: x51,2,...,99}, that is, all possible ACR propor-
tions rounded to two decimal places
{0.1,0.2,0.3,...,0.97,0.98,0.99}, as this is the maximum pre-
cision a clinician has in determining effectiveness and
makes the calculation much easier, although greater preci-
sion can be obtained. Extreme values are not included
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(ACR 5 0 or 1), as the NNTwould not be defined for these
values. This procedure is also applied to the CIs. Finally,
we determine the ACR values that define an NNT of 5
and of 10, that is, those values that indicate that the inter-
vention has high or very high evidence [4]. Next, for the
RRR, we repeat the process, except that the cutoff points
are 25% and 50% [5]. Evidently, when the meta-analysis
calculates the RR, we know immediately whether the inter-
vention has clinical relevance because we only need to
assess the percentage obtained.

Once we obtain the cutoff points, we know the range of
ACR values within which our intervention would be clin-
ically relevant and have high or very high evidence, and
we therefore know the benefit of its systematic implemen-
tation in clinical practice. By plotting the two graphs
(NNT and RRR), we can determine the intersection of
values that achieve high or very high evidence (NNT!
10) and are clinically relevant (RRRO25%) [4,5]. When
the ACR in the population of the clinician is at that inter-
section, the intervention would be of great benefit to his or
her patients.
2.4. Assumed control risk in the population in question

We recommend that clinicians use their own data to
determine the ACR, as data from the clinical trials
included in the meta-analysis could be quite different.
This is because participation in the trial could influence
the placebo or Hawthorne effect and the risk of unfavor-
able events could vary [11,12], or there may simply be
geographical variations, which would not correspond to
the reality of the population under study. Should the
clinician not have his or her own data, the ACR could
be obtained through published observational studies con-
ducted in geographical areas similar to the area studied,
to carry out small pilot studies or to obtain population in-
formation through the analysis of electronic medical re-
cords, provided that it is a valid tool for the variable
of interest.
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Fig. 1. Analysis of the number needed to treat depending on the assumed c
number needed to treat; ACR, assumed control risk.
2.5. Function to determine all the calculations in the
algorithm

We have developed a function for the R software to
perform the algorithm (Supplemental Information 2). This
function will be illustrated in the second example.
3. Results

3.1. NNT calculation from a meta-analysis

In the proposed article that serves as an example [8], the
meta-analysis obtains an OR of 2.107 (95% CI:
1.517e2.926) to determine treatment adherence. The first
step is to invert the OR to assess the unfavorable event (non-
adherence), obtaining: 0.475 (95% CI: 0.342e0.659). After
applying the methodology described previously, we can see
in Figs. 1 and 2 that the NNT is less than 10 (high evidence)
for ACR values between 0.22 and 0.88 (Fig. 1) [4], whereas
the intervention is clinically relevant (RRRO25%) [5] when
the ACR is less than 0.70. If we now intersect these two sets,
we find that with an ACR ranging from 0.22 to 0.70, we have
a clinically relevant intervention with high evidence. Within
the context of the selected publication [8], if nonadherence
ranges from 22% to 70% in our population of chronic pa-
tients, sending amessage to their mobile phone as a reminder
to take their medication would decrease nonadherence in a
clinically relevant way in a median time of 12 weeks (range:
4-48 weeks).

3.2. Application of the calculated NNT to our setting

For instance, in the geographical area of the authors of the
methodological article used as an example (Alicante, Spain),
an observational study was published in 2014 that measured
treatment nonadherence in a sample of 419 hypertensive pa-
tients [13]. This study found amagnitude of nonadherence of
62.8% based on tablet count [13], whichwould correspond to
the ACR. Considering that this figure is in the range
described previously, reminding patients to take their
0.5 0.6 0.7 0.8 0.9 1
CR

ACR=0.88

ontrol risk. The two cut points indicate the ACR with NNT!10. NNT,
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Fig. 2. Analysis of the relative risk reduction depending on the assumed control risk. The two cut points indicate the ACR with RRR 5 25% and
50% (clinically relevant intervention). ACR, assumed control risk; RRR, relative risk reduction.
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medication through mobile phone messages would be a clin-
ically relevant intervention with high evidence.

3.3. Second example

We have applied the R script (Supplemental Information
2) to the second meta-analysis about a single-pill regimen
in patients with hypertension and/or dyslipidemia [9]. The
text is in Supplemental Information 1.
4. Discussion

4.1. Summary

This tutorial explains a method to calculate the NNT in a
meta-analysis that has been or is due to be published. Two
examples using real data are given to aid understanding of
how to use the application.

4.2. Comparison with existing literature

Comparing our algorithm with other similar algorithms
is difficult because, as far as we are aware, no studies have
been published that include all the concepts assessed in this
study with the aim of analyzing the NNT in a meta-
analysis. Nonetheless, it should be noted that the methods
applied in our algorithm correspond to those of the Co-
chrane Library and all we have done is join them systemat-
ically. This is like taking a mathematical formula developed
on paper and putting it into a computerized form, as this
latter just uses a formula that has been previously validated.

4.3. Implications to research and clinical practice

Most studies in the scientific literature fail to take into
account the key points for the calculation of the NNT [6].
However, when the appropriate method is applied, the
NNT provides important information that can be easily un-
derstood by clinicians to determine the benefit of an
intervention for their patients. In the proposed algorithm,
the expression provided by the Cochrane Library was
applied [7], indicating a continuous range of values for
the ACR, as suggested by this organization. In addition,
the concepts of clinical relevance and some simple cutoff
points for the NNT are incorporated, facilitating the task
of interpreting results when classifying the degree of evi-
dence of the intervention [4,5]. Finally, we would like to
make several recommendations concerning the ACR
because we believe that this value should be used in the
population being studied as the main interest is in learning
whether the intervention provides a benefit. This is an
important point because if a value from the meta-analysis
or from an isolated clinical trial is used, it would most
likely not correspond to usual clinical practice, which is
the real setting in which the intervention will be applied,
whereas a clinical trial is controlled, and its conditions
generally cannot be equated with clinical practice.

4.4. Limitations

We should bear in mind that this algorithm is applied to
the results of the meta-analysis and does not assess other
aspects of the review, such as the risk of bias or methodo-
logical quality [14,15]. These aspects must be analyzed
before applying the algorithm described previously, as well
as when interpreting the results of any systematic review.
The example was selected solely for the purpose of illus-
trating the proposed method, and these aspects, which are
generally studied in detail in systematic reviews of system-
atic reviews/meta-analyses, have not been assessed [15].
Finally, it is important to note that this algorithm can only
be used if we have the information for the OR, its CIs, and
the time horizon of the intervention. If the meta-analysis
calculates the OR, these data should always be mentioned
in the article. Indeed, we have yet to see a meta-analysis
that failed to include them. Should this occur though, the
authors could be contacted to obtain the missing
information.
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5. Conclusion

In this study, an algorithm was developed to evaluate the
clinical relevance of an intervention based on the results of
a meta-analysis of randomized clinical trials so that the
reader can more easily understand this algorithm; it has
been applied to two previously published meta-analyses
to aid in replicating our methodology in other published
meta-analyses. This algorithm may also be useful to au-
thors when conducting a systematic review, as they could
incorporate the techniques described here in their subse-
quent meta-analysis.
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