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Introduction
In the August 1998 issue of the TAGNet Bulletin
we looked at “ Wh at is Evidenced Based
M e d i c i n e ” and “Ap p raising the Evidence”. In
this art i cle we will look at ap p lying the re s e a rch
evidence to decision making.  

Evidenced Based Medicine (EBM) invo l ve s
i n c o rp o rating the best ava i l able re s e a rch
i n fo rm ation in clinical decision making. Th e
EBM process invo l ves a number of step s : -

• IDENTIFY THE  PROBLEM -
fo rmu l ate a focused clinical question 
based on the pat i e n t ’s pro bl e m

• F I N D- search the literat u re for the best 
re s e a rch info rm ation add ressing your 
q u e s t i o n .

• A P P R A I S E - eva l u ate the evidence for 
validity (is it true) and re l evance (how 
i m p o rtant is it) 

• AC T- ap p lying the info rm ation to 
p atient care

The strength of the evidence (ascertained fro m
the ap p raisal step) incorp o rates ap p ro p -
ri ateness of study design, quality of study
design and rep o rt i n g, and the stat i s t i c a l
p recision of the results. It is important to note
t h at an accep t able level of s t a t i s t i c a l
s i g n i ficance does not necessari ly mean that the
result is also c l i n i c a l l y s i g n i ficant  The actual
s i z e of the observed tre atment effect needs to
be interp reted with respect to its cl i n i c a l
i m p o rtance befo re deciding whether a
p a rticular tre atment should be applied to
p atient care.

In ap p lying the re s e a rch evidence to decision
m a k i n g, all outcomes (both adve rse and
b e n e ficial) that are influenced by an
i n t e rvention and ap p ly to a patient need to be
t a ken into account. To estimate whether an

i n d ividual patient will be affected one needs to
k n ow the ave rage effect of tre atment and
whether the effect va ries according to pat i e n t
and disease fa c t o rs. 

The estimation ap p ro a ch to statistical analy s i s
aims to quantify the va ri able of interest and
also the uncertainty in this estimat e, by means
of a Confidence Interval (CI). This is
u s u a l ly a ra n ge of values that are on either side
of the point estimat e, and it is within this
i n t e rval that we can be 95% sure that the

“ t ru e ” value lies. The CI is based on the idea
t h at if the same study we re done with a
d i ffe rent sample of pat i e n t s , the results wo u l d
not be identical, but would fall somewh e re
within that interval; the CI  re flects this samp-
ling va ri ation and gives an idea of how
“ c o n fi d e n t ” we are about wh e re the “ t ru e ”
value lies The CI  provides a measure of both
the p r e c i s i o n of study results (for making
i n fe rences about the population of all such
p atients)  and also an indication of the size of
the observed effect. In contra s t , p values are
not as info rm at ive because they do not prov i d e
a ny info rm ation on the s i z e or even the
d i rection of an observed effe c t .

The benefits or harms of interventions can be
ex p ressed in a number of ways. To compare
risks associated with an interve n t i o n , t h e re are
s eve ral measures of association betwe e n
ex p o s u re and disease that are commonly used:

• A t t r i b u t able risk (AR) or risk differe n c e
is the incidence of disease in exposed pers o n s ,
m i nus the incidence in nonexposed persons. It
is the additional incidence of disease re l ated to
ex p o s u re, taking into account the back gro u n d
incidence of disease.

• Relative risk (RR) or risk ratio is the
r a t i o of incidence in exposed persons to
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incidence in nonexposed persons. If the
ratio is > 1 t h e re is an i n c reased risk
a s s o c i ated with the ex p o s u re; if the ratio is
< 1 t h e re is d e c reased risk a s s o c i ated with
ex p o s u re.

H ow e v e r, RR does not give an indication
of the actual magnitude of absolute risk,
and hence is not very helpful in deciding
about the clinical importance of an
observed association . Even with large
RRs the absolute risk may be quite small
if the disease or outcome of interest is
u n c o m m o n . The attributable risk (AR)
is a more meaningful expression of risk
in most clinical situations.

• Odds Ratio ( O R )
The odds ratio ori gi n ated in case contro l
studies (such as those of drug side effe c t s
and ex p o s u res to harmful agents). In these
cases it is not possible to estimate re l at ive
risks dire c t ly, because the prevalence of the
a dve rse outcome (re q u i red for calculat i n g
the re l at ive risk) is not usually know n .
H owever the ratio of odds can be used
when the prevalence of the event is
u n k n ow n , either by 

- c o m p a ring the odds of incurring an 
a dve rse event in the exposed group (a/b)
and the control group (c/d);

- or by comparing the odds of ex p o s u re 
in the event (a/c) and nonevent groups 
( b / d )

Both lead to the same result- ad/bc- wh i ch
will be  >1 when the ex p o s u re is harm f u l .

E p i d e m i o l ogical studies ge n e ra l ly try to
identify fa c t o rs that cause harm : those with
o dds ratios gre ater than 1. Clinical tri a l s
t y p i c a l ly look for tre atments wh i ch re d u c e
event rates and wh i ch have odds ratios of
less than one. Note that a perc e n t age
reduction in the odds ratios may be quoted
instead of the odds ratio eg the ISIS-4 tri a l s
rep o rted a 7% reduction in the odds of
m o rtality with cap t o p ril rather than
rep o rting an odds ratio of 0.93 .

O dds ratios have a number of adva n t age s
and disadva n t ages in their cl i n i c a l
ap p l i c ation. A dva n t ages are :

1 .O dds ratios can always take values 
b e t ween ze ro and infi n i t y, wh i ch is not 
the case for re l at ive risk ( the ra n ge that 
re l at ive risk can take depends on the 
baseline event rate). Odds ratios 
c o n t i nue to be used, m o s t ly due to 
s u p e rior mat h e m atical pro p e rt i e s .

2 .O dds ratios possess a symmetrical 

p ro p e rt y : if one reve rses the outcomes 
in the analysis and looks at good rather 
than bad, the re l ationships will have 
re c i p rocal odds ratios. 

3 . If one needs to make adjustments for 
c o n founding fa c t o rs using multiple 
regre s s i o n , the correct ap p ro a ch when 
m e a s u ring event rates is to use logistic 
regression models wh i ch wo rk in terms 
of odds and rep o rt effects as odds rat i o s .

The disadva n t ages are :

1 .Few people (including clinicians) are 
a d ept at interp reting event rates wh i ch 
a re rep o rted in terms of odds. 

2 . In many tri a l s , o dds ratios are not 
similar to re l at ive risks; when the 
outcome of interest is ra re in the 
p o p u l ation (often the reason for case-
c o n t rol studies) the odds ratio cl o s e ly 
ap p rox i m ates the re l at ive risk. The 
d i ffe rence between the two values 
i n c reases as the event rate rises. 

3 .O dds ratios cannot be used in the same 
simple way as re l at ive risk reduction to 
c a l c u l ate the corresponding NNTs (see 
b e l ow) for the tre atments of interest. 
The clinician must employ standard 
fo rmu l a e1 or adopt a nomogram for 
c o nve rsion of ORs to RRs.2

Note that the relative risk and odds ratios
do not tell us how frequently an event
o c c u r s, only that the event occurs more
or less often in the experimental versus
the control group.

• Relative Risk Reduction (RRR) 
The most commonly rep o rted measure of
t re atment effect in clinical trials is the
R e l at ive Risk Reduction (RRR). It is a
m e a s u re of the pro p o rtional reduction in
rates of bad outcomes betwe e n
ex p e rimental and control subjects; wh e re
EER is the ex p e rimental event rate and
CER is the control event rat e, RRR is
c a l c u l ated as (EER – CER) / CER. Th e
gre ater the RRR the more effe c t ive the
t h e rapy.

H owever it should be noted that relative
risk reduction does not reflect the
magnitude of the observed effect well
and thus does not provide the best
guidance about the clinical relevance of
the result.

• Absolute Risk Reduction ( A R R )
ARR is another means of ex p ressing the
impact of tre atment. It is the ab s o l u t e
a rithmetic diffe rence between the
ex p e rimental event rate (EER) and the

c o n t rol event rate (CER), ie ARR= EER-
CER (ignoring any minus sign that ari s e s
f rom this subtraction) . 

The advantage of the ARR is that it does give
an indication of clinical relevance. Fo r
e x a m p l e, an ARR of 1% in incidence of
nausea with a new drug would not be
clinically significant,even if in terms of RRR
there is a 50% reduction (eg 2% to 1%).

• Absolute Risk Incre a s e
ARI is the absolute arithmetic diffe rence in
rates of bad outcomes betwe e n
ex p e rimental and control patients in a tri a l
ie ARI= EER-CER.

• Number Needed to Tre a t ( N N T )
This is a another way of describing the
b e n e fit a tre atment may confe r. It may be
d e fined as the number of patients who need
to be tre ated to ach i eve one add i t i o n a l
favo u rable outcome, and is the re c i p ro c a l
of the absolute risk reduction ie

NNT = 1
A R R

• Number Needed to Harm ( N N H )
The number of patients wh o , if they
re c e ived the ex p e rimental tre at m e n t , wo u l d
lead to one additional patient being
h a rm e d, c o m p a red with patients wh o
re c e ived control tre atment. It is the
re c i p rocal of the A R I

NNH = 1
A R I

In making a decision about the ove ra l l
m e rits of any therapy, i n fo rm ation ab o u t
both NNT and NNH need to be taken into
account. Even if these results are not
rep o rted in the published tri a l , t h ey can be
c a l c u l ated fo rm a know l e d ge of the EER
(incidence of an outcome in the
i n t e rvention group) and CER (incidence of
an outcome in the placebo group) wh i ch
a re usually rep o rt e d.

E x a m p l e
To illustrate these points we can look at a
therapeutic example, “do the more
selective COX 2 inhibitors cause less
serious GI tox i c i t y ? ” , using data from
the recently published head to head
RCTs - CLASS and V I G O R . T h e s e
trials evaluated the clinical outcomes of
symptomatic ulcers, upper GI perfor-
ations and bleeding in patients with
rheumatoid arthritis and osteoarthritis.
(See Table 1)



For complicated ulcers , the re l at ive risk fo r
ro fe c oxib was 0.4% as compared with
n ap roxen 0.9%. The absolute risk re d u c t -
ion is 0.5%, c o rresponding to NNT of 200
ie for every 200 patients treated, t h e r e
would be one prevented from suffering a
complicated ulcer. H oweve r,it can be seen
t h at  0.4 % of patients taking ro fe c oxib had
myo c a rdial infa rctions as compared to
0.1% patients on nap roxe n , wh i ch equat e s
to a re l at ive risk of 4 for ro fe c oxib- one is
four times more like ly to suffer a
myo c a rdial infa rction with ro fe c oxib than
n ap roxen. The absolute risk increase is
0 . 3 % , wh i ch tra n s l ates to NNH of 333, i e
for every 333 patients treated one
additional patient would suffer a
m y o c a rdial infarction.

R e f e re n c e s
1. McQuay HJ, M o o re RA. Using nu m -
e rical results from systematic rev i ews in
clinical pra c t i c e. Ann Intern Med 1997;
1 2 6 : 7 1 2 - 7 2 0 .

2. Zhang J,Yu KF. Wh at ’s the re l at ive ri s k ?
JAMA 1998; 280: 1 6 9 0 - 9 1 .

Internet resources on 
Evidence Based Medicine

G e n e ra l
McMaster Unive rsity Site (Canada)
h t t p : / / h i ru . m c m a s t e r. c a

U s e rs guides to the medical literat u re etc
C e n t re for Evidence based Medicine (Oxfo rd )
h t t p : / / c eb m . j r 2 . ox . a c. u k

S ch a rr Netting the Evidence
A compre h e n s ive bibl i ograp hy of EBM
re s o u rc e s
h t t p : / / w w w. s h e f / a c. u k / ~ s ch a rr / i r / n e t t i n g

G u i d e l i n e s N ational Health and Medical
R e s e a rch Council.  (Au s t ra l i a )
w w w. h e a l t h . gov. a u / n h m rc / p u bl i c at /
c o n t e n t s . h t m

Other re s o u r c e s
U s e r ’s guides to the medical literat u re :
a series of art i cles published in JAMA. 
For details please contact the TAG offi c e.
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Resource Documents

Since the publ i c ation of the 5th TAGNet Bulletin (August 2000) a number of  new re s o u rc e
documents have been re l e a s e d.

They are:
• sevoflurane
• antiplatelet therapies
• COX-2 Inhibitors
• mycophenolate
• thrombolysis following acute myocardial infarction

The full documents, including an executive summary can be found at the TAG website

The NSW  TAG Website
The NSW  TAG Website is hosted within the Clinical Information Access Project (CIAP) Site of
NSW Health.

The site may be accessed either by entering the URL for NSW  TAG: www.nswtag.org.au

or through the Clinical Information Access Project (CIAP) site of NSW Health:
www.clininfo.health.nsw.gov.au


