Confidence Intervals



Confidence Intervals (Cl)

A Clsrepresent a range of statistically plausible results
consistent with an outcome from a single study

A Example: ARR= 5%, 95% CI (3% to 7%)
A Can be used for any measure of outcomes

A Confidence intervals have some practical limitations
similar to P-values

A Although the Cls can project a range of results consistent
with the study results, they cannot tell you the truth of
the outcomes
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Confidence Intervals (Cl)

A We approach them as providing a possible range of
plausible results for the larger population IF the study
results in the studied population are true __ ; however,
point estimate is most likely to be right

A Affected by confidence level (e.g., 90% CI), sample size
and effect size

A Helps quantify uncertainty
A Helps determine meaningful clinical benefit

A Helps deal with conclusivity of non-significant findings
(Type Il or beta error)
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But First! How to) Read a Forest Plot

Virgin beech,forest in Biogradska Gora, Montenegro
E Snegana Trifunovi l
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Graphic Display:
Point Estimate, Cl and Summary Diamond

These are several studies reported in a meta-analysis (some studies are
removed, so this iIs not meant to tot al
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Favors Intervention Favors Placebo
& The Line of No Difference
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Non-Statistical Significance

Study A n=50
Study B n =4500
Study C n =1500

Study D n =500
Study E n =4000
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. Therefore, it is statistically
: plausible, within 95%
: certainty in a valid study,
: that Study B may favor the:
: placebo or Study B may
: favor the intervention.

This is not possible. Thus,é
: the results of Study B are
i not statistically significant

. Anythingtouching this line
: means the results areot
! statistically significant |
: because it is not possible t
: favor both placebo and
intervention.



Frequently Cls are Reported NumericalDnlyt
You need to determine the line of no difference to determine if
result is statistically significant.

Odds Ratio (95% CiI)

Study A n =50 2.12 (0.82, 20.91)
Study B n = 4500 0.98 (0.96, 1.39)
Study C n = 1500 0.93 (0.88, 0.97)
Study D n =500 0.91 (0.73, 1.71)
Study E n = 4000 0.97 (0.94, 1.33)

Total n = 15000 0.96 (0.92, 0.98)

Samplerg not meant to add up
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- The line of no difference
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Odds Ratio (95% Cl) i equals 0 or 1 depending

i upon the measure of
: outcome used.
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Favors Intervention \ Favors Placebo
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Which of the studies below are statistically significant?

Odds Ratio (95% CiI)

Study A n=50 2.12 (0.82, 20.91)
Study B n = 4500 0.98 (0.96, 1.39)
Study C n = 1500 0.93 (0.88, 0.97)
Study D n =500 0.91 (0.73, 1.71)

? Study E n = 4000 0.97 (0.94, 1.33)

Total n = 15000 0.96 (0.92, 0.98)

Samplerg not meant to add up
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Confidence Intervals and
Wording Issues

A Study 1: Discusshow you would explain
the results of your stroke prevention
study where the ARRfor Drug A compared

to Drug B was 1.3%, 954 CI ( 0.90%to
1.80%)

A Study 2: Discusshow you would explain
the results of your stroke prevention
study where the ARRfor Drug A compared

to Drug B was 1.3%, 954 CIl 0.50%to
1.50%)
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How Statements About Confidence Intervals
Can Cause(Ganhfggian

A Investigators often report different
conclusions from very similar data

AAut horsdé wording becc
when confidence intervals marginally
cross or just fail to cross the line of no
difference on a forest plot

A Examplesmp
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Similar Relative Risks From 2 Siudies
Reporting Adverse OV ExventsWilith[(DuggiA
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Usefful Wording Cls

A In this large, valid, 36 month trial the
relative risk for overall mortality with
drug A compared to placebo was 0.9, 95%
C1(0.80 to 1.05).

A Drug A may reduce risk by up to
approximately 20% or increase risk by
approximately 5%.
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Bleeding Rate Campanisons
Between 2 Drugs

A Example: Rate for major bleeding with drug A
was 4.1% and for drug B it was 2.8%,ARI
1.3%, p=0.11, 95% CI(h 1.8%to 2.8%)

A Watch out for statements like these:
AbThere was no di fference

AbThere was no statistical
bleedingratesi n t he two drugs. 0
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A Problem of using cutoff for statistical significance
(e.g., p<0.05 or 95% CI not touching or crossing line
of no difference)

A Authors of Meta-analysis 1: With aspirin, modest , but
nonsignificant, reductions were observed for all-cause
mortality: OR 0.94, 95%CI (0.88 to 1.00)

A Authors of Meta-analysis 2: Aspirin reduced all -cause
mortality: RR 0.94, 95%CI (0.88 to 1.00)

Ref. Meta-analysis 1: SeshasaiSR et al. PMID:22231610.
Ref. Meta-analysis 2: Raju N et al. PMID: 21592450
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