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EBM: Trials on Trial

THE FORMAT IN WHICH THE RESULTS of randomised
controlled trials (RCTs) are presented can have a major
impact on how they are interpreted, and the extent to which
they will be adopted into clinical practice. A key element in
the reporting of RCTs is the measurement scale on which
outcomes are assessed. Scales which are presented as large
whole numbers tend to attract the interest of clinicians and
patients, independent of the reliability of the estimates.1,2

Enough information needs to be presented to allow clinicians
to convert the size of the reported benefit into a format which
allows easy comparison with other relevant trial results,
including the range of certainty of the benefit (Box 1).3 As
outcomes may be measured and collected in a variety of ways,
it is essential that there is prior agreement on how any benefit
or detriment of the intervention will be reported.

Measurement of outcome efficacy

Four critical measures of outcomes contribute to the interpre-
tation of the benefits (or otherwise) of specific interventions:
■ Observed effect of the intervention, which should
reflect both the magnitude and direction of the effect, and be
indicated as differences (between means or medians, propor-
tions), ratios of quantities measuring association (odds, risk,
hazards) or ratios of quantities measuring effect (variances or
correlations). Other specialised measures (such as the “loca-
tion” effect) also occur in certain statistical analyses such as
the Wilcoxon rank sum test.4

■ Precision of the estimate of effect is usually called the
standard error (SE), and provides a measure of how accurately
this estimate measures the true intervention effect. In general
the SE is proportional to the sample size — the larger the
sample size the smaller the SE. The calculated SE of the
effect takes into account the inherent variability (as measured
by the standard deviation, SD) in the measured outcome in
each of the comparison groups.
■ Confidence interval for the true effect,5 which pro-
vides a range of feasible values within which the true effect
may lie. The popularity of the 95% CI relates to the use of the
5% level of significance for testing whether the effect is likely
to have occurred by chance alone. Confidence intervals are
commonly two-sided, reflecting a two-sided hypothesis test
(ie, compared with the control, the intervention can have
either a benefit or detriment). A generic expression for a two-
sided 95% CI is 95% CI =(effect – 1.96 � SE) to (effect

+ 1.96 � SE), where 1.96 is obtained from the standard
normal distribution and relates to the 95% level chosen.
■ P value, a statistical measure of the “strength” of the
observed effects. Small P values suggest strong evidence of a
real effect, while large ones suggest weak evidence. The
conventional “cut point”, 0.05, sometimes referred to as the
level of significance, is that value below which it is commonly
deemed there is sufficient evidence to declare that the effect
of the intervention is truly beneficial or detrimental. Thus a P
value of 0.05 reflects a likelihood of 5% that the observed
effect might have occurred by chance alone. However, statis-
tical significance does not necessarily imply clinically mean-
ingful differences, making it critical that the magnitude of the
effect be accompanied by confidence intervals.

Presentation of outcomes

Different formats for presenting results can make compari-
sons with other studies confusing (see Box 2). Whichever
format is chosen, sufficient information must be provided to
allow readers to convert from one format to another. The
most popular format is to present results as relative risk
reductions (Box 2, Trial B). When the four trials in Box 2
were presented to clinicians, more than 70% considered the
active treatments in Trials B and D worth using in clinical
practice, while less than 20% considered the treatments in
Trials A and C worthwhile. In fact, the “trials” were the same
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1: CONSORT checklist of items to include when 
reporting a trial3

Selection and topic Item no. Descriptor

Outcomes and 
estimation

17 For each primary and secondary 
outcome, a summary of results for 
each group, and the estimated 
effect size and its precision (eg, 
95% CI).

2: Challenges in comparing trial results

Four treatments were tested against placebo in clinical trials for 
about 5 years. In no trial were there major side effects of the 
treatments. The results were reported as follows:

Trial A 91.8% in the group allocated to the active treatment 
survived, compared with 88.5% in the placebo group.

Trial B Patients allocated to the active treatment had a 30% 
reduction in the risk of death.

Trial C Mortality was reduced by 3.4% in the group allocated to the 
active treatment.

Trial D One death was avoided for every 30 patients treated.

On the basis of these reports, and assuming all treatment costs are 
modest, which treatments would seem reasonable to introduce into 
your clinical practice?
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study and treatment.6 Even though the reliability of the
statements in Box 2 cannot be determined without either a
confidence interval or a P value, confidence intervals are
rarely requested.

Essential information to enable calculation of the results in
all of these formats should be provided to readers. For studies
of clinical events, this would include the numbers experienc-
ing the event (numerators) in each group and the numbers at
risk (denominators/group size) in each group (Box 3). From
this, the proportion of participants in each group experienc-
ing an event (risk) can be calculated, as well as the difference
in proportions (absolute risk difference). A confidence inter-
val around this difference and a P value can then be calcu-
lated. The relative risk reduction is then simply the risk
difference divided by the risk in the control arm. The
reciprocal of the absolute risk difference gives the number
needed to treat (NNT),7 which is the expected number of
patients who need to receive the intervention to see clinical
benefit in one patient. A confidence interval for the NNT can
be calculated by simply using the reciprocal of the confidence
interval of the absolute risk difference.

Interpretation of results

Graphical presentation of results can give a clearer indication
of effect sizes and clinical and statistical significance than
presenting the results in a table, particularly when reporting
treatment effect on multiple outcomes or in subgroups.8 Box
4 shows various scenarios demonstrating effect size and
direction, confidence intervals (reliability) and the strength of
the evidence (P value). The smallest useful clinical benefit
underpins the interpretation of the treatment effect, and this
is usually determined by expert clinical discussion before the
study is undertaken. Cost and known side effects, as well as
comparison with alternative treatment options, need to be
considered when determining smallest useful clinical benefit.

Box 4(a) shows a statistically significant benefit with a
narrow confidence interval (confidence interval boundary
does not cross the “no effect” [one] line) and a small P value.
However, this effect is not large enough to achieve a clinically
meaningful result and would not be considered important
enough to change clinical practice, as the lower limit of
plausible-effect magnitude falls above the smallest clinically
useful benefit.

Box 4(b) shows an effect which is both clinically and
statistically significant (small P value). The magnitude sur-
passes the limit for a clinically useful benefit and, even though
the confidence interval is wide, the minimum plausible effect
is just beyond (more extreme than) the smallest useful
benefit.

Box 4(c) illustrates a null effect. This result is associated
with a large P value and confidence intervals which cross the
no-effect line. This is a reliably null result, with a zero-effect
estimate, a narrow confidence interval and large P value.

Box 4(d) is statistically non-significant and shows an incon-
clusive clinical effect. The true effect may well be beneficial,
but the wide confidence interval is consistent with a broad
range of possible effect sizes, suggesting the sample size for
the study may have been too small (study lacks statistical
power).9

3: The calculation of different effect measures in a 
placebo-controlled trial

Treatment group
(N=1000)

Control group
(N=1000)

Number of events 60 100

Group risk 
(proportion with event)

60/1000 = 6% 100/1000 = 10%

Absolute risk difference 10% - 6% = 4%

Relative risk reduction 4%/10% = 40%

Relative risk/risk ratio 
(treatment v control)

6%/10% = 0.6

95% CI for risk difference 
and P value

1.6%–6.4% reduction, 
2P < 0.001

Number needed to treat
and 95% CI

1/4% = 25; 
1/0.064; 1/0.016 = 15.6–62.5

The “odds” of an event (and odds ratio) are commonly used instead of risk 
and risk ratio in reporting clinical trial results; odds are easily calculated as 
the number with an event divided by the number without an event. In this 
example, the odds of having an event are 6.4% for the treatment group and 
11.1% for the control group, giving an odds ratio of 0.57 (95% CI, 0.41–0.80; 
2P = 0.001).

4: Graphical representations of benefit from 
treatment

Smallest clinically  
useful benefit

Favours new treatment Favours standard treatment

Very  
small P

Large P

0.5 1.0 1.5

(a)

(b)

(c)

(d)

(e)

5: Checklist: ideal reporting of trial results

■ Number of events expected in the control population, and the 
effect size assumed for the sample size calculation

■ Numbers of events observed and numbers at risk in each 
comparator group separately

■ The absolute risk reduction/difference for each event type

■ Relative risk or odds ratio for treatment effect

■ 95% confidence interval for either absolute risk reduction or 
relative risk (or odds ratio)

■ 2-sided P value for determining statistical significance of either 
absolute risk reduction or relative risk (or odds ratio)

■ Number needed to treat (NNT) and 95% CI and/or number 
needed to harm (NNH) and 95% CI

■ The minimum clinically worthwhile benefit of the intervention
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Box 4(e) also shows an inconclusive result — both clinically
and statistically. The very wide confidence interval indicates
that the estimate of effect is unreliable.

Discussion

Selecting the scale of measurement for the outcome is
essential in study design, as this will be a critical factor in
deciding the appropriate sample size.9 Some outcomes have a
natural scale (eg, binary, ordinal), while others may lend
themselves to reclassification. Thus, variables like blood
pressure or cholesterol level may be easier to interpret when
classified as high or low rather than being compared on their
natural (continuous) measurement scale. The SE of the
measured effect on outcome provides an estimate of the
precision of the observed effect, while confidence intervals
give a range of the plausible values in which the true effect
may lie. Confidence intervals can also be used to aid in
clinical decision making and to create clinical-significance
curves and risk–benefit contours.5 Estimates of NNT provide
a simple translation of the study results which can be directly
applied to clinical practice. If these issues are considered,
carefully planned and prospectively declared, the generalis-
ability and validity of the final results will be enhanced.

A checklist for good reporting of results is given in Box 5.
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OBITUARY

Walter Monz
MBBS(Hons)

WALTER MONZ was born in Boonah, in
south-east Queensland, on 8 July 1914. He
was educated at Brisbane Boys Grammar
School, where he won a prestigious science
prize. After completing the first year of the
basic sciences course at the University of
Queensland, he proceeded to the University
of Sydney, where he graduated MB BS with
Honours in 1939. (There was no medical
school in Brisbane at the time.)

Walter worked at the Brisbane General Hospital
(now the Royal Brisbane Hospital) from 1940 to
1942, when he joined the Royal Australian Army Medical
Corps. He was based on Thursday Island, where he worked
at the 106th Australian Casualty Clearing Station of the
Australian Imperial Force. He was also the Medical Officer
to the Japanese prisoner-of-war camp on Thursday Island.

Following demobilisation in 1945, Walter became a gen-
eral practitioner in Goomeri, in south-east Queensland. In
1950, he set up a solo general practice in the Brisbane
suburb of Yeronga, where he remained for the next 50 years,
until severe osteoporosis forced him to retire in 2000.

Walter was a Foundation Member of the Thoracic
Society of Queensland (1945) and the Royal

Australian College of General Practitioners
(RACGP) (1958). He was also a life-long mem-
ber of the Queensland Branch of the British
Medical Association (later a branch of the
Australian Medical Association).

Walter was a skilled photographer and had a
great interest and expertise in the area of
audiovisual aids as an integral part of the
Continuing Medical Education program. In

1968, he was elected Chairman of the Audio-
Visual Aids Sub-Committee of the Medical

Education Standing Committee of the Queens-
land Faculty of the RACGP. He was subsequently

elected to the Queensland Faculty Board, and
remained a Board member until 1986.

Walter was a quiet, gentle, unassuming, and very private
person. He died on 29 January 2003, aged 88 years, after a
fall. He is survived by his daughters Pamela and Deirdre.

Walter made generous bequests to the Queensland Fac-
ulty of the RACGP and St Andrew’s Lutheran Church on
Wickham Terrace, Brisbane, with which his family had a
long association.

John A Comerford
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