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Background: The number needed to treat (NNT) is a medical statistic used to gauge the efficacy of therapeutic interven-
tions. The versatility of this absolute effectmeasure has allowed its use in the formulation ofmany decision aids to sup-
port patients and practitioners in making informed healthcare choices. With the rising number of tools available to
health professionals, this review synthesizes what is known of the current NNT-based tools which depict the efficacy
of pharmaceutical interventions.
Objective(s):To explore the current spectrum of NNT-based decision aids accessible to health professionals with a focus
on the potential utility of these devices by pharmacist practitioners.
Methods: A literature review was performed in MEDLINE, CINAHL, Web of Science, PsychINFO and Cochrane Library
(CENTRAL, Cochrane Database of Systematic Reviews and the Cochrane Methodology Register) for studies published
between January 1st 2000 and August 29th 2019. The language was restricted to English unless an appropriate trans-
lation existed. Studies that reported NNT-based decision aids of pharmaceutical or therapeutic interventions were in-
cluded. One author performed study selection and data extraction.
Results:A total of 365 records were identified, of which 19 NNT-based tools met the eligibility criteria, comprising of 8
tool databases and 11 individual decision aids. Decision aids appeared in multiple forms: databases, pictograms,
graphs, interactive applications, calculators and charts. All aids were accessible online with a printer-friendly option,
and very few came at a cost (e.g. requiring a subscription or access fee). The main tool innovators were the United
Kingdom (UK) and United States (US), with English being the language of choice.
Conclusions: Evidence that NNT-based decision aids can contribute to greater satisfaction and involvement of patients
in medical decision making is limited and inconclusive. A case for the utilization of these tools by pharmacists has yet
to be fully examined in themedical research. NNT toolsmay provide a valuable resource to upskill pharmacists in com-
munication of research evidence.
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Introduction

Risks are routinely reported in the scientific literature as measures of
treatment effect or harm. They are crucial in highlighting the benefit of
one treatment over another or determining whether treatment at all is a vi-
able option.1 Proficiency in understanding and relaying these concepts is
fundamental in the intersectional model of patient care; integrating
evidence-based medicine (EBM), communication skills, and shared deci-
sion making (Fig. 1).2

The number needed to treat, or ‘NNT’ is a ‘simple numerical’ measure of
risk generally used to assess the efficacy of therapeutic interventions pro-
ducing binary outcomes.3 It denotes the number of subjects who would
need to be treated with an intervention (e.g., drug, therapy, surgery) over
a defined time period for one patient to achieve treatment success.4 This
is compared to a control intervention or placebo.5,6 A NNT of 9 means
that 9 patients need to undergo therapy (e.g., topical antibiotics) over a spe-
cific time frame (e.g., 2–5 days) in order for 1 patient to receive the treat-
ment benefit (e.g., cure of bacterial conjunctivitis), as opposed placebo.7

Originally described by Laupacis et al. (1988) in the landmark paper ad-
dressing clinically applicablemeasures of treatment consequences, the NNT
was formulated to assist clinicians in deciphering the often abstruse clinical
results of randomized controlled trials (RCTs) that form the basis of thera-
peutic comparisons.8,9 Among other statistical measures it was determined
most able to (i) compare the consequences of intervention versus no action;
(ii) gauge the potential for harms or adverse events associated with inter-
ventions; and (iii) allow a measure or comparison of the treatment
methods, where the repercussions of one intervention in the diagnosis,
treatment or prevention of the condition(s) may be weighed against other
Fig. 1. Intersectional model of patient care. The triad of optimal patient care: EBM,
shared decision making, and communication (Adapted from Hoffman, 2014).
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interventions.8 The NNT better enables clinicians and their patients to dis-
cuss treatment options and focus efforts where needed.8,9

The effects of new medications or therapies assessed in literature often
involve dichotomous outcomes (e.g., survival vs. death). Such outcomes
can be refined into NNTs with relative ease instead of continuous measures
(e.g., blood glucose levels).10 NNTs are absolute effect measures and can be
used interchangeably with numbers needed to benefit (NNTBs).11 A more
contemporary term, the number unnecessarily treated (NUT) represents the
inverse of the NNT and depicts the number of patients who do not receive
any treatment benefit.12 When extended to toxicity or adverse events, the
number needed to harm (NNH or NNTH) quantifies the number of patients
who need to receive an intervention for one patient to obtain a harmful
outcome.13,14 The number needed to screen (NNS or NNTS) is another con-
vention that extends to the number of patients needed to screen in order
to prevent one adverse event or death.15

Calculating NNT

Often studies reporting NNT are accompanied by other statistical terms
(e.g., event rates, absolute risk reductions (ARR), relative risk reductions
(RRR), risk ratios (RR), odds ratios (OR), etc.), which are further explained
in other sources.1,10,16,17 It is calculated by the taking the reciprocal of the
ARR ( 1

ARR) and by convention is rounded up to the nearest whole number.1

More detailed guides on calculating NNT have been produced by multiple
authors (Appendix A).1,16,17

Interpreting NNTs and NNHs

NNT and NNH data can be framed differently according to the author's
preference. The metrics are expressed in the literature in a multitude of
ways, such as:

• an absolute value or whole number e.g., “NNTB = x”
• a simple frequency e.g., “1 in x”, “x in 100” or “x in n”18

• a comparativemeasure, e.g., “xmore patientswill benefit” or “x fewer pa-
tients will benefit”

• pictographic depictions

The value should always be accompanied by a > 95% confidence inter-
val (CI) or p-value for statistical significance and a time frame to conclude
the short or long term benefits of treatments.18,19 Confidence intervals are
calculated around a point estimate of the result giving a range between
which the true value exists.20 In contrast to p-values which can only indi-
cate the strength of the observed result, CIs are markers of precision.20 A
wide CI indicates an imprecise outcome that warrants caution upon inter-
pretation regardless of the statistical significance.20

The NNT and NNH should be considered together when evaluating
treatment.21 An ideal intervention treating short-term or symptomatic out-
comes would have a single-digit NNT for efficacy (fewer people need inter-
vention for one to reap treatment benefit) and a double-digit or higher NNH
for adverse outcomes (more patients need intervention for one to be



Table 1
Pros and Cons of NNT.

Pros Cons

• Arguably basic calculation method.28

• Useful summary measure for
controlled trials and meta-analyses.28

• Absolute measures are more accurate
than relative measures at portraying
risk differences.26

• Clearly demonstrates benefits (NNTs)
and risks (NNHs) of treatments.29

• Can be transformed easily into
images/pictograms/graphs or
charts.30

• Expresses benefits/risks with or
without treatment.

• Facilitates simplistic economic
considerations for care in cost-benefit
analysis.31

• Relies on complete reporting of RCT
cohort data (e.g., ratios, confidence
intervals, or p-values).

• Should be adjusted to account for indi-
vidual patients' treatment duration and
baseline characteristics.28

• Trials must be conducted appropriately
with adequate sample sizes.32

• Deals only with dichotomous
outcomes.10

• Some variances in calculation method
across sources.29

• Clinical meaning of an NNT is subject to
interpretation.28

• The external validity of any trial will also
determine whether an NNT is suitable for
reflection upon any one patient.6

The advantages and disadvantages of statistical analysis using NNT.
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Fig. 3.NNT inMEDLINE. The number of articles quoting ‘number needed to treat’ in
the titles or abstracts of articles in MEDLINE from 1975 to 2016 (Adapted from
Corlan, 2004).
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harmed); it suggests that the intervention is well tolerated.22 For example,
the NNTwith acupuncture for 50% reduction of tension-type headache fre-
quencywas 3, and theNNHwith acupuncture for patient withdrawal due to
adverse events was 416.23 This implies that acupuncture treatment for 3
months may be more beneficial than routine care (e.g., pharmacological,
cognitive, physical interventions or no treatment) in the same time-frame
for relieving tension-type headaches.23Where the outcome is severe, for ex-
ample mortality, a higher NNT may be acceptable.24 The NNTs for antihy-
pertensives range from 1157 in healthy younger women to 17 in high-risk
oldermales to prevent 1 death over 5 years,where theNNTmaybe lowered
further by longer treatment durations.24 This is the case for many long-term
or preventative therapies where clinicians may accept a higher NNT for
treatments averting hard outcomes (e.g., cardiovascular death, cancer sur-
vival, stroke), which may improve prognosis over greater lengths of time.

Using NNT to describe treatment benefits has several strengths and
flaws, which are listed in Table 1. Absolute risk reductions (ARRs) used to
generate NNTs measure the difference in risk (i.e., probability of an out-
come) between subjects of the control and experimental groups of any con-
trolled trial.25 They differ from relative risk reductions (RRRs), which
express the risk difference between the aforementioned groups as a propor-
tion of the risk in the control group.25 Most RCTs preferentially report rela-
tive risk reductions (RRRs), which are more likely to prompt positive
responses to therapy, with values perceived to be much more impressive
(Fig. 2).26 A 4-year trial comparing orlistat 120 mg vs. placebo for preven-
tion of type 2 diabetes in obese patients reported a RRR of 37.3%, corre-
sponding to an ARR of 2.8%.27 The more remarkable 37.3% rather than
the seemingly insignificant 2.8% (NNT 36) is more likely to be quoted in
Control group 
Control event rate 

0.2 = 20% 

Experimental g
Experimental even

0.1 = 10% 

Fig. 2.ARRs vs. RRRs. Hypothetical example of a study including 40 patients: 20 in the c
risk reduction (ARR) was 10% compared to a relative risk reduction (RRR) of 50% (Ad
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marketing campaigns to drive pharmaceutical sales for orlistat. Thus, the
use of RRRs can bemisleading, withNNT presenting a truer depiction of ex-
perimental results as a comprehensible whole number.

NNT in the literature

The medical literature has seen an upsurge in the utilization of NNT to
describe the results of therapy trials, evident in the near exponential trend
in the appearance of ‘number needed to treat’ in the titles and abstracts of
articles in MEDLINE from 1975 to 2016 (Fig. 3).33 This continual increase
of NNT reporting in the literature can be attributed to the increasing need
for meta-analyses to pool the best available evidence for therapies and
the adoption of NNT into numerous guidelines.34 The metric is noted in
the Consolidated Standards of Reporting Trials (CONSORT) Statement,
where the ‘NNT’ is considered as a valuable indicator of the likelihood of
help or harm an intervention entails.5,35 It also appears in the Cochrane
Handbook for Systematic Reviews of Interventions as the preferredmethod
for interpreting dichotomous outcome data.36 The frequency of its
reporting suggests that this measure has become more known to re-
searchers over the last 33 years of its existence as a reliable way of
representing therapeutic benefit.

Gaps in NNT understanding

There remains a gap in the understanding of the NNT by both patients
and practitioners. A systematic review that quantitatively assessed patients'
expectations of the benefits and/or harms of therapeutic interventions
found that participants were more inclined to overestimate the benefits
and underestimate the harms of medical tests and procedures.37 To assist
roup 
t rate 

ARR 
0.2 – 0.1 = 0.1  

10% Risk Drop 

RRR 
(0.2 – 0.1) / 0.2 = 0.5 

50% Risk Drop 

NNT = 10 

ontrol (unexposed) group and 20 in the experimental (exposed) group. The absolute
apted from Gosall and Gosall, 2015).
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patients in understanding the benefits and harms of therapies, health
professionals should first understand risk and communicate it effectively.38

It is unclear whether pharmacists are proficient in comprehending
and delivering quantitative evidence, as most studies utilize medical
practitioners.39,40 A study of physicians' understanding of rates of the ben-
efits and harms of commonmedical interventions showed that most partic-
ipants tended to overestimate the benefits (79%) and harms (66%) of
treatments.39 Number sense has been observed to be generally poor
among medical trainees40 where numeracy is rarely addressed even
among evidence-based curricula.41 Furthermore, health professionals
may, without continual practice, experience a decline in their number skills
and hence their ability to effectively communicate quantitative
information.38 This appears to be the case even when clinicians have a
firm grasp of numeracy, where expressing numerical evidence in ways pa-
tients or colleagues can comprehend is challenging.39 In 2 independent
studies, only 32.5–33% of physicians were confident in their ability to com-
municate numerical data to patients.39,42

Utilization of up-to-date, accurate, and balanced decision aids created
and reviewed regularly by true experts may enhance both clinician and pa-
tient understanding of treatment effects.43 Current evidence sees uncom-
mon utilization of such tools with few incorporated into electronic
medical records.39,44 Krouss et al. found that 93% of physicians indicated
they would use a website or app for ARR, RRR, and/or NNT information,
indicating positive attitudes towards accessing further resources to advance
medical risk understanding.39

Decision aids

While the benefit of the NNT being an absolute measure extends to in-
creased accuracy of reiterating treatment effects, the measure is yet to be
understood completely.45 Studies assessing patients' or physicians' under-
standing of an NNT typically frame the measure as a simple statement;
none of which have investigated the use of decision aids or tools to commu-
nicate NNTs or NNHs. Decision aids are defined by the International Patient
Aids Standards (IPDAS) Collaboration as paper-based (e.g., pictographs) or
software (e.g., electronic calculators) tools which assist persons in partici-
pating in health care options.46 They provide evidence-based estimates of
the benefits and risks of different options and help patients ‘personalize in-
formation, appreciate the scientific uncertainties inherent in that choice,
and clarify the personal value they associate with different features of the
options’.46 Decision aids have clinically demonstrated the effect of enhanc-
ing patient knowledge, feelings of acknowledgment, and inclusivity inmak-
ing decisions.47 There is little literature describing methods to improve
number sense in health professionals. Thus, the utilization of NNT tools
may provide both a learning opportunity and accessory to better relaying
NNT to patients regarding treatment options.

To the best of our knowledge, no reviews have been conducted on NNT-
based decision aids. Therefore, this review aimed to critically appraise, syn-
thesize and present existing guidelines, tools, and decision aids that utilize
NNT to compare pharmaceutical interventions.

Methods

A reviewwas performed to condense, map and summarize the available
NNT-based decision aids in a tabular format. This review was conducted
following the Preferred Reporting Items for Systematic reviews and Meta-
Analyses statement for Searching (PRISMA-S).

Search strategy

The following online databases were searched with validation by a
health liaison and a supervising author (MB): Scopus, MEDLINE, CINAHL,
Web of Science, PsychINFO, and Cochrane Library (CENTRAL, Cochrane
Database of Systematic Reviews, and the Cochrane Methodology Register).
Boolean operators and truncations were employed to produce the initial
‘search term’ that was then systematically inputted into each database,
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“(‘communicate risk’ OR ‘communicating risk’ OR ‘shared decision*’ OR
‘clinical decision*’ OR ‘health literacy’ OR ‘risk educat*’) AND (patient*
OR consumer OR pharmac*) AND (‘number needed to treat’ OR ‘NNT’ OR
‘number needed to harm’ OR ‘NNH’).” Only English texts published be-
tween January 1, 2000, and August 19, 2019, were searched and
considered.

Study selection

The author independently screened the titles and abstracts of all studies
identified from the search, and those not meeting the inclusion criteria
were excluded. The full texts of the remaining articles were then screened
and appraised by CNwith validation by another author,MB.A computer re-
cord of the excluded studies was retained using the EndNote X9 software.
Bibliographic mining of selected studies was conducted by scanning the ci-
tations of major studies. Any ambiguity regarding study selection was clar-
ified with a supervisory panel.

To be included in this review, studies or articles had to describe or re-
port print or software NNT-based decision aids for pharmaceutical inter-
ventions. In addition, studies had to report the use or availability of
decision support tools that synthesized evidence relating to medicinal
goods or products using the NNT as a treatment benefit perception param-
eter. There was no restriction on the study design in this review. Studies
that did not depict NNT-based decision aids or tools were excluded. A nar-
rative synthesis was conducted due to the heterogeneity of themethods and
presentation of results.

Data extraction

A predefined data extraction form was composed to extract and present
the study characteristics, which included: first author, year of publication,
country of study, name of NNT tool, accessibility of tool (e.g., form, fee, lan-
guage), framing of the NNT (e.g., ‘x in n’), relevant characteristics
(e.g., patient or practitioner interface, pictograph inclusion, design fea-
tures) and limitations (e.g., patient individualization, medical jargon,
disease-specificity, requiring clinical parameters). One reviewer extracted
the research data, which was checked by a second supervising reviewer in-
dependently. Discrepancies were resolved via discussion.

Results

Search results

The electronic search identified 348 potentially relevant articles in addi-
tion to 17 studies linked to the reference lists of the included studies. Fol-
lowing duplicate deletion and review of the titles and abstracts, 92
articles were selected for full-text review. Ultimately, 19 articles met the in-
clusion criteria and were incorporated in the narrative synthesis. A flow-
chart of the literature search is shown in Fig. 4.

Summary of the results of the included studies

Various NNT decision aids ranging from single disease-specific
infographics, generic tool databases, online NNT, and risk/benefit calcula-
tors, all presenting research evidence from RCTs and systematic reviews
(SRs), were detailed in the literature. Tools that were a constituent of a
larger database containing greater than 5 tools were grouped as “NNT
Tool Databases” (Table 2). Tools that existed either singularly or as part
of a platform providing access to less than or equal to 5 NNT tools were cat-
egorized under “NNT Tools” (Table 3). The current NNT tools come in
many forms: databases, pictograms, graphs, interactive applications, calcu-
lators, and charts.30 All aids were accessible online with a printer-friendly
option, and very few came at a cost (e.g., requiring a subscription or access
fee). Themajority of NNT tools (n= 17) expressed both the NNT and NNH
in the presentation of treatment outcomes: benefits and harms.
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Many tools (n = 14) also used a shared interface where patients and
practitioners were generated the same view. Other aids (n = 5) boasted a
separate patient and practitioner view setting with more complex and
evidence-centered formatting suited to the more informed clinician.
There were also options for ‘patient individualization’ where users could
input individual patient data (i.e., age, sex, gender, smoking status, diabetes
status, cholesterol levels, etc.), whichwould then allow some tools (n=10)
to generate the patient or subject a personalized decision aid specific to the
entries made. The primary language captured by the aids was English, with
some tools offering translations in Spanish, Arabic, Chinese, French, and
Dutch.

Discussion

This review aimed to provide an overview and comparison of the avail-
ability of NNT-based decision aids accessible to either health professionals
or consumers.Most aids were produced for either anAmerican or European
audience; the major innovators of NNT tools being the United States (US)
and United Kingdom (UK). The market for NNT decision aids is in its in-
fancy, and thus there is room for growth in territory that has been relatively
unexplored. Some tools, including but not limited to the Absolute CVD
Risk/Benefit Calculator,74 COMPASS Decision Aid,79 and the numerous
Mayo Clinic Decision Aids66,72,73,77,81 (Table 3), allowed for patient indi-
vidualization. There is potential inaccuracy in applying an NNT to an audi-
ence who are unlike the trial participants from which the NNT was derived
(differing baseline characteristics).29 In such cases, NNT tools that take into
consideration patients' clinical parameters allow for the selection of the
most applicable studies and generation of an aid where individual patients'
5

potential outcomes are more accurately represented.18 Other tools which
provide nomethod for patient individualization can still be used effectively,
provided that appropriate caution is taken to assess a patient's baseline
characteristics against those of the associated study from which the aid is
derived.18

The development of new NNT tools using clinical research data more
generalizable to different populations may present an opportunity to better
health outcomes by improving practitioner and patient understanding of
the risks and benefits of treatment options. A potential barrier may stem
from the general dearth of high-quality reporting of RCT data to facilitate
clear communication of treatment outcomes with patients.84 Despite the
availability of guidelines such as the CONSORT statement, a review of a
sample of RCTs published within the past two decades in leading surgical
and medical journals found only 5 of 88 articles mentioned an NNT or
NNH. However, an NNT/NNH could have been calculated based on the ab-
solute figures given for 8 out of 46 reported primary outcomes (NNT) and 2
of the 63 documented primary adverse outcomes (NNH).84 Similar short-
comings in the reporting of precision measures such as confidence inter-
vals, the generalizability of the results, and statistical uncertainty around
effect measures were found in the vastmajority of RCTs.84 Failure to openly
disclose the reported benefits and harms of study trials correctly can pre-
clude the development of NNT tools and impede application by
practitioners.

FewNNT decision aids were tested in study trials. However, where NNT
tools were trialed as an intervention, patients generally favored the use of
the tools and experienced less decision conflict.66 Themajority of study par-
ticipants noted that NNT tools were of “significant value,” leading to higher
quality clinical decisions and better collaboration between patients and
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practitioners.52,55,85 Patient knowledge, confidence, and involvement also
saw improvement with the use of decision aids, as opposed to usual
care.52,77,86 Patients, clinicians, and administrators noted that additional
training and/or support might be required to integrate the tools into
shared-decision making more effectively.55 The use of sophisticated medi-
cal terminology was prominent in most aids, potentially limiting patient
understanding.87 Thus, ideally, NNT tools should be used as part of clinical
discussions between the patient and practitioner, where any ambiguity can
be resolved on-premises as opposed to a supplementary decision aid pro-
vided to the patient outside of a clinical encounter.

Gaps in NNT interpretation

Despite its growing use in the medical literature, understanding of NNT
has potential for improvement. Studies on health professionals' interpreta-
tion of NNT havemainly focused onmedical practitionerswith limited sam-
ple sizes. Borracci et al. compared Spanish cardiologists' understanding of
NNT, ARR, and RRR. When treatment benefits were depicted as RRRs,
more than 60% of individuals accepted data that should have been either
questioned or rejected; the percentages were much lower when cardiolo-
gists were presented with NNT and ARR.88 Sturmberg and Pond showed
that 20.8% of general practitioners (GPs) presented with absolute risk fig-
ures were unable to interpret the risk.89 Yoon et al. investigated the ability
of specialist trainee doctors to differentiate risk valueswhere 69% of partic-
ipants were able to calculate a risk reduction correctly.90 Halvorsen et al.
concluded that medical doctors' recommendations were sensitive to the
magnitude of the NNT (i.e., they could interpret the difference between
an NNT of 50 and 200), but noted a considerable proportion would advise
against intervention because of the “wasted effort” argument (no foresee-
able benefit for treated patients).19

The effects of using alternative statistical presentations on the under-
standing, perception, behavior, and persuasiveness of health professionals
and consumers were evaluated as part of a 2011 Cochrane analysis.91

When comparing RRRs, ARRs, and NNTs, relative risk reductions were bet-
ter understood and more persuasive, followed by absolute risk reductions
and numbers needed to treat respectively.91 Although there is a general
favor towards the presentation of treatment benefits in relative terms,
these measures can exaggerate the effect size. The benefit of the NNT,
being an absolute measure, extends to its increased accuracy in reiterating
treatment effects, but the measure is yet to be understood completely.45

Studies assessing patients' or physicians' understanding of NNT typically
frame the measure as a statement or as part of a clinical scenario; none of
which have investigated the use of decision aids, tools, or guidelines to
communicate NNTs or NNHs. Decision aids have clinically demonstrated
the effect of enhancing patient knowledge, feelings of acknowledgment,
and inclusivity in making decisions.47 The utilization of such tools may pro-
vide a solution to better relaying NNT, promoting evidence-based discus-
sions with patients regarding treatment options.

The future of NNT – a case for pharmacists

It is evident from the literature that pharmacist intervention in using
and explaining NNT is not currently well evaluated. The contexts in
which the NNT tools have been clinically trialed have generally been con-
fined only to GP practice, limiting its research scope in other occupations;
for example, pharmacists where the NNT could potentially differentiate be-
tween medication treatment options.52,53,73,77,85,86 Where ‘surgeons are
compelled to seek informed consent; there is no equivalent requirement
when a drug is prescribed.’92 This is a cause for concern, mainly as drug-
related problems are relatively common in contexts where there are un-
known or marginal risk-benefit ratios.92 The Pharmaceutical Society of
Australia (PSA) noted that medication errors, misadventure, interactions,
and misuse were the cause of 250,000 hospitalizations each year, four
times the rate of hospitalizations resultant of motor vehicle accidents in
Australia.93 Medication errors account for 1% of the total global health ex-
penditure, totaling US$ 42 billion per annum.94 With the decreasing
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Table 4
Clinical scenarios.

Scenario Example

✓ Where the risk changes with factors such as
age or comorbidities and the benefit of a spe-
cific therapy as was evaluated in the past is no
longer apparent

Statins with increasing age

✓ Where polypharmacy exists and interactions
are identified, for example, in a pharmacist-led
medication review and risk-benefit informa-
tion can readily assist in deciding therapy

Warfarin/NSAIDs vs.
warfarin/paracetamol

✓ Where a multitude of medications are pre-
scribed at once and the patient overwhelmed

Influx of medications
post-myocardial infarction

✓ Complementary therapies or medications Homeopathic remedies vs.
Western medications

✓ Patient presents with a private script and is
curious as to the risks and benefit of consider-
ing a government scheme subsidized drug.

Agomelatine vs. venlafaxine for
major depressive disorder

✓ Convincing patients to undergo life-long medi-
cation therapy

Blood pressure medications

Scenarios where communication of NNT/NNH risk-benefit analysis may be useful.
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thresholds for recommendations of preventative interventions, numbers
needed to treat are rising, and many people are now eligible for treatment
who were previously deemed too high risk (e.g., side effects).92 Most ther-
apies are pharmacological and are also initiated in primary care.92 Pharma-
cists as primary care providers and experts in medicines sit in a position to
lead medication reconciliation conversations and comprehensive reviews
to reduce drug-related problems (Table 4).95 Alongside the wave ofmodern
health consumerism comes the task of actively involving patients in deci-
sions regarding their own therapy options, paving the way for more mean-
ingful patient-practitioner relationships. For pharmacists to more
effectively communicate scientifically valid information, an NNT tool
would fit well into the evidence-based decision-making process, where
pharmacist interventions have already demonstrated improved patient
health literacy and medication adherence.96

With the influx of research information pertaining to drug substances al-
ready made available through the Cochrane Library, major RCTs, or land-
mark studies, pharmacists can fully utilize their experience with the
addition of these tools to communicate risk-benefit ratios to consumers.
Moreover, point-of-care decision aids would be rather progressive, particu-
larly with the international EBM movement where the profession is being
upskilled to communicate the risks and benefits of treatments better.
With EBM having been included in the medical and pharmacy university
curriculum since the early 2000s, new generation pharmacists will be
well-equipped to use and interpret NNT tools with the aid of many continu-
ing professional development (CPD) programs accessible to them.16,97,98 A
growing number of available NNT tools for clinicians to use have emerged
as naturally complementary to this effort. Recent years have also noted the
increasing rate of pharmacist integration into general practice (GP) clinics,
with significant improvements demonstrated in chronic disease
management.99 Integration of NNT aids has the potential to benefit phar-
macists in the multidisciplinary environment as a supplement to medica-
tion reviews or consultations. Such tools can guide discussions regarding
new and emerging medications, drug-related problems, and decisions as
to medication options to aid patient understanding.

The NNT and associated NNH also bear particular significance in the
benefit-risk assessment of medicines, particularly in developing, appraisal,
and regulating drugs in their respective national markets.100 Public sum-
mary documents released by the Pharmaceutical Benefits Advisory Commit-
tee (PBAC) frequently use NNTs as a means of justification for drugs
approved under the Pharmaceutical Benefits Scheme (PBS) subsidiary in
Australia.101 For instance, in response to a request in the Senate (2010),
PBAC produced a review of statin therapies and reinvestigated the
newest evidence on rosuvastatin and atorvastatin (drugs for hyper-
cholesterolemia).101 NNTB and NNH were reported in tables which clearly
illustrated the risk-benefit ratio of the drugs pooled from multiple
studies.101,102 The United States Food and Drug Administration's (FDA)
12
approved pharmacotherapies for bipolar manic/mixed episodes largely de-
pict single-digit NNTs; a consideration meaning fewer patients have to be
treated in order for one person to have a treatment response to said
medications.103,104

Conveying risk-benefit biostatistics (e.g., NNT andNNH) to patients in a
language that they understandmay lead to increasedmedication safety and
reduced drug-related problems in the community.17 The use of NNT tools,
in this case, presents an innovative option for clinicians to communicate
the otherwise complicated numerical results of therapy trials in ways that
aremore engaging and clear-cut to the patient.With the oncoming develop-
ment of new tools and prospects of implementing NNT decision aids in the
context of pharmacy practice, it is apparent that inclusion of NNT in
healthcare professional trainingmay be required. Future research is needed
to evaluate the effectiveness of newer tools and their effects on patient- or
clinician-centered outcomes (i.e., understanding, attitude, or health liter-
acy), but necessitates that decision aids be utilized in study trials which at
current are few and far between.

Limitations

The present review has some limitations. First, it is possible that some
studies were missed due to not being indexed in the relevant databases or
being published by scientific institutions or societies. Additionally, grey lit-
erature databases were not searched. This study was also limited to tools
and decision aids based on pharmaceutical interventions. The inclusion of
terms such as ‘medical’ or ‘therapeutic interventions may have captured a
greater sample of articles. Finally, this review did not analyze the quality
of the studies as the scope of research was to confirm the availability and
description of current NNT tools for pharmaceutical interventions.

Conclusion

It has not yet been demonstrated whether NNT tools used in pharmacy
practice (e.g., medication reviews, medication reconciliation, transition
care, or therapeutic drug monitoring) to disseminate risk-benefit informa-
tion better can result in positive health outcomes through better decision-
making. While the use of NNT tools has shown a demonstrated benefit on
improving patient involvement, decision conflict, and understanding of
evaluating treatment options, there is a paucity of using and developing
these aids. Further research and development of risk communication aids
may lead to ameliorating action by pharmacists in tackling issues related
to medication misadventure, patient compliance, and/or de-prescribing.
Communication of NNT as part of a decision aid or tool provides an oppor-
tunity for patients and practitioners to infer the results of clinical trials bet-
ter and gauge the real risks and benefits of therapies. Adopting NNT tools
into pharmacy practice may lead to better promotion of EBM in the profes-
sion, with clinical application of scientific advances for more secure, cost-
effective, and optimized healthcare.
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Appendix A

The effects of newmedications or therapies assessed in RCTs and systematic reviews often involves dichotomous outcomes, for example, survival vs. death,
stroke vs. no stroke or myocardial infarction (MI) vs. noMI, and are defined in the literature as statistical measures such as absolute risks, relative risks, odds
ratios, event rates, and NNTs.10 Such figures aremeasures of treatment effect and can differentiate between the efficacy of new treatments compared to pla-
cebos, no intervention, or other treatments.10 Setting up a 2×2 contingency table (Box 1) allows for quick extrapolation of trial data and ease of calculating
said risk metrics.

Box 1 (Adapted from Gosall and Gosall, 2015)

2x2 Contingency Table
Input RCT data as follows.  Note that a, b, c and d indicate the number of patients who fall under each 
category.

OUTCOME
e.g. pain, cancer, death, survival 

YES NO

INTERVENTION
e.g. medication, therapy, 
diagnostic test or lifestyle 

changes

Positive exposure (+)

Intervention Group
a b a + b

Negative exposure (-)

Control Group
c d c + d

a + c b + d a + b + c + d

Formulas
Measure Equation

Experimental Event Rate [EER]
+

Control Event Rate [CER]
+

Absolute Risk Reduction [ARR]
−

Number Needed To Treat [NNT] 1

Table A1
Sample trial data.
Duration: 2.6 yrs
In
Exposure
13
Outcome
Doubling serum concentration, end-stage renal disease, and death
YES
 NO
 Total
tervention Irbesartan (medication)
 Positive (+)
 189 (a)
 390 (b)
 579 (a + b)

Negative (−)
 222 (c)
 347 (d)
 569 (c + d)

Total
 411 (a + c)
 737 (b + d)
 1148 (a + b + c + d)
Irbesartan vs. placebo in patients with nephropathy due to Type II Diabetes.105

Event rates
The experimental and control event rates, EER and CER, respectively, are probabilities expressing the likelihood of an event or outcome to occur within pa-
tients of their respective trial arm.1 In a comparison of the renoprotective effect of irbesartan against placebo in patients with nephropathy due to Type II
Diabetes (T2D), the EER and CER were 0.33 and 0.39, meaning that there was a 33% chance of renal outcomes (elevated serum concentration, end-stage
renal disease or death) in patients trialing irbesartan as oppose to a 39% chance in patients taking placebo.105 The data from the trial can be extrapolated
from a 2 × 2 contingency table (Table 1).

EER ¼ a
aþ b

¼ 189
579

¼ 0:33 or 33%ð Þ
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CER ¼ c
cþ d

¼ 222
569

¼ 0:39 or 39%ð Þ
Absolute risk reduction (ARR)

The absolute risk reduction (ARR), otherwise known as risk difference (RD), is the difference in absolute risk of events between patients of the RCT exper-
imental and control groups.10 39% of patients taking irbesartan developed renal outcomes compared to 33% of patients in the control group, meaning there
was a 6% drop in the risk of renal outcomes in patients engaging in drug therapy with irbesartan.105 Where there is a higher chance of outcomes in the con-
trol group and a ‘negative’ probability is generated, the absolute value is taken, and its clinical application can be termed an absolute risk increase; interven-
tion would increase the risk of outcomes compared to control.10

ARR ¼ CER−EER ¼ 0:39−0:33 ¼ 0:06 or 6%ð Þ
Number needed to treat (NNT)

The NNT denotes the number of patients who must undergo intervention over a defined period of time in order for one patient to receive the treatment
benefit.10 It is calculated by taking the reciprocal of the ARR ( 1

ARR) and by convention is rounded up to the nearest whole number.1 The NNT for the Irbesartan
DiabeticNephropathy Trial (IDNT) comparing irbesartan to placebowas 17,meaning 17 patientswould have to take irbesartan for 2.6 years to prevent renal
outcomes for one patient.105

NNT ¼ 1
ARR

¼ 1
0:06

¼ 17 rounded up from 16:7ð Þ:
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