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Take home messages

Risk statistics are easy to calculate and 
understand.

Relative values can be misleading.

Resources
Hitting the headlines (UK)

Media doctor (Canada)

Evidence-based summaries
of recent news stories. Women Health Initiative (WHI)

Largest single research study by the NIH
$625 million
Primary prevention trial started in 1993Primary prevention trial started in 1993
40 US Centers
Planned duration of 8.5 years
Generally healthy postmenopausal women
50 to 79 years old

WHI Trial (JAMA, July 17, 2002)

373,092 women screened

18,845 provide consent

16,608 Randomized

8,506 HRT 8,102 Placebo

The most commonly used combined hormone preparation in the US.

Prempro (Wyeth Ayerst)
Conjugated equine estrogen (0.625)
Medroxyprogesterone acetate (2.5 mg) 

Randomized Controlled Trial

WHI Trial

showed a 29% increase inshowed a 29% increase in

July 2002
HRT
Placebo

… showed a 29% increase in … showed a 29% increase in 
coronary heart disease.coronary heart disease.
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Observational cohort study

Nurses Health Study
(cohort design)

June 1995

… women on HRT have … women on HRT have 
half the incidence of heart half the incidence of heart 
disease.disease.

Question

What type of bias might partially explain  
these opposite effects?

Question

What type of bias might partially explain  
these opposite effects?

Hint: Observation cohort study versus 
experimental randomized controlled trial 
(RCT).

Answer

Selection bias!

Women who choose to take HRT differWomen who choose to take HRT differ 
from other women.

These differences (rather than HRT) may 
have accounted for the better outcomes.

Healthy User Effect
Simply put: women who choose to use HRT are 
healthier, more affluent, and better educated… 
[they are] younger, leaner, more active physically, 
and less likely to have a worrisome family history, 

k i d h di bto smoke cigarettes, and to have diabetes.

Attempts to control for these potentially 
confounding effects have apparently been 
inadequate to date.

David Grimes and Rogerio Lobo
Perspectives on the Women’s Health Initiative Trial of Hormone Replacement Therapy. 
Obstet Gynecol 2002;100(6):1344-53.

GARY TAUBES      September 16, 2007

One thing epidemiologists have

Do We Really Know                
What Makes Us Healthy?

One thing epidemiologists have 
established with certainty,                         
is that women who take H.R.T. 
differ from those who don't
in many ways, virtually all of which 
associate with lower heart-disease risk. 
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Random Allocation

The most important part of any RCT.

Treatment group

Control group

Random Allocation

Produces comparable groups.

Balances potential confounders: age BMIBalances potential confounders: age, BMI…

The addition of “blinding” helps eliminate 
other biases related to preconceived patient 
and investigator attitudes and expectations.

October 12, 2002

HRT a confusing option for women
THE DOCTOR IS IN By Dr. David Hepburn

Never has confusion in the medical world been more evidentNever has confusion in the medical world been more evident…

In the wake of the WHI, we have learned that in women who take 
combined HRT, there is a:

• 41% increase in strokes
• 29% increase in heart attacks
• 26% increase in breast cancer

• 37% reduction of colorectal cancer
• 33% reduction in hip fractures

October 12, 2002

HRT a confusing option for women
THE DOCTOR IS IN By Dr. David Hepburn

Never has confusion in the medical world been more evidentNever has confusion in the medical world been more evident…

In the wake of the WHI, we have learned that in women who take 
combined HRT, there is a:

• 41% increase in strokes
• 29% increase in heart attacks
• 26% increase in breast cancer

• 37% reduction of colorectal cancer
• 33% reduction in hip fractures

PROBLEM:

RELATIVE RISK 
ESTIMATES

ARE MISLEADING

Survey of Family Physicians (n=42)

The greater Kingston Area (Oct 2, 2002)

Reporting by the media has resulted in:
General confusion and uncertainty about the appropriateGeneral confusion and uncertainty about the appropriate 
use of HRT (64%). 

Increased anxiety among their patients (83%).

Some or many of their patients discontinued HRT (45%).
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Risk Measures

Relative Risk

Absolute Risk Difference (Attributable Risk)Absolute Risk Difference (Attributable Risk)

Number Needed To Treat (NNT)

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)
Estrogen + Progestin

(n 8506)
Placebo

(n 8102)
Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)
Estrogen + Progestin

(n 8506)
Placebo

(n 8102)
Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

How did they come up with the annualized %?

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)
Estrogen + Progestin

(n 8506)
Placebo

(n 8102)
Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

How did they come up with the annualized %?

Average follow in study was 5.2 years.
Incidence of breast ca over study period = 166 / 8506 = 0.01928 = 1.928%
Incidence per year = 1.928% / 5.2 years = 0.38%

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)
Estrogen + Progestin

(n 8506)
Placebo

(n 8102)
Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

What’s this?

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)
Estrogen + Progestin

(n 8506)
Placebo

(n 8102)
Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Hazard Ratio is a measure of Relative Risk (RR).

Does it mean that 26% of women on HRT will get breast cancer?
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No… although this is what many women may have thought.

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)
Estrogen + Progestin

(n 8506)
Placebo

(n 8102)
Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Hazard Ratio is a measure of Relative Risk (RR).

RR = Incidence of disease in treated (exposed) group
Incidence of disease in control (unexposed) group

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Hazard Ratio is a measure of Relative Risk (RR).

RR = Incidence of disease in treated (exposed) group
Incidence of disease in control (unexposed) group

= 0.38 / 0.30 = 1.26 

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

What does a Relative Risk of 1.26 mean?

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

A Relative Risk of 1.26 corresponds to a 26% increase in the 
incidence breast cancer for those on HRT compared to those on 
placebo (baseline).

Important: A Relative Risk estimate is meaningless without 
knowing the baseline risk.

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

What’s does this mean?
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WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

95% Confidence Interval (CI) is the range of values that is likely to 
include to “true” value, at a given level of confidence.

If we were to repeat the same trial 100 times, the true result would fall 
outside this range 5 times.   

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Because the 95% Confidence Interval (CI) includes the “null value”,
the estimate is not statistically significant.  

Relative Risk = 1 = No risk.

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

WARNING: When the baseline risk is low (0.30%) a relative risk 
measure tends to magnify the effect… “makes it appear bigger 
than it really is.”

Absolute versus Relative Risk (Benefit)

Absolute Risk Reduction
If disease A occurs in 2 out of 100 people, the 
absolute risk of disease = 2%
If taking drug X reduces the frequency to 1 in 100, 
the absolute risk reduction = 1%

Relative Risk Reduction
Drug X could also be said to reduce the risk by 
50% because 1% is half of 2%.

Relative Risk can mislead              
particularly when baseline is low.

Absolute Risk Reduction
If disease A occurs in 2 out of 100 people, the 
absolute risk of disease = 2%
If taking drug X reduces the frequency to 1 in 100, 
the absolute risk reduction = 1%

Relative Risk Reduction
Drug X could also be said to reduce the risk by 
50% because 1% is half of 2%.

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Important: to calculate the Absolute Risk Difference (ARD)                          
(or Attributable Risk) which is simply the difference in rates.

ARD = (0.38 – 0.30) = 0.08% … “less than 0.1%”

Risk of breast cancer increases by less than 0.1% per year of HRT use.
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WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Important: to calculate the Absolute Risk Difference (ARD)              
(or Attributable Risk) which is simply the difference in rates.

ARD = (0.38 – 0.30) = 0.08% = 0.08 per 100
= 0.8 per 1,000                                                 
= 8 per 10,000

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Question: How can you calculate Number Needed to Harm (NNH)?

WHI Trial (JAMA, July 17, 2002)

Outcomes

No. of Patients (Annualized %)

Estrogen + Progestin
( 8506)

Placebo
( 8102)

Hazard 
Ratio 95% CI

Table 2: Clinical Outcomes by Randomization Assignment

Outcomes (n=8506) (n=8102) Ratio 95% CI

Breast 
Cancer

166 (0.38) 124 (0.30) 1.26 1.00 – 1.59

Answer: NNHarm (Risk) or NNTreat (Benefit) = 1 / ARD in decimal format.

1 / (0.0038 – 0.0030) = 1 / 0.0008 = 1250. 

One extra case of breast ca for every 1250 women on HRT per year.

NNHarm
(Risks)

NNTreat
(Benefits)

October 12, 2002

HRT a confusing option for women
THE DOCTOR IS IN By Dr. David Hepburn

Never has confusion in the medical world been more evidentNever has confusion in the medical world been more evident…

In the wake of the WHI, we have learned that in women who take 
combined HRT, there is a:

• 41% increase in strokes
• 29% increase in heart attacks
• 26% increase in breast cancer

• 37% reduction of colorectal cancer
• 33% reduction in hip fractures

October 12, 2002

HRT an option for some women
By Dr. Phil

Let’s put these risks and benefits into perspective the absoluteLet s put these risks and benefits into perspective… the absolute 
risks (and benefits) were very low. 

Over 1 year, 10,000 women taking HRT compared to placebo might 
experience:

• 8 more strokes
• 7 more heart attacks
• 8 more invasive breast cancer

• 6 fewer colorectal cancers
• 5 fewer hip fractures
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JAMA, July 17, 2002

JAMA, July 17, 2002, page 331.

Also, clearly stated in Abstract, page 321
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July 11, 2002

Hot Flashes, Who’s a woman to trust?
Margaret Wente, COUNTERPOINT

I think it is important to put the increased risks in context says DrI think it is important to put the increased risks in context, says Dr. 
Messner.  The risk of breast cancer from being sedentary or having a 
couple glasses of wine a day are higher than from using HRT for 10 or 
more years.

We all take risks every day and, for some women, the increased quality 
of life that they may experience may well be worth the small risk.  

Dr. Sandra Messner is Medical Director, Health Watch Centre for Sunnybrook and Women’s College 
Health Sciences Centre in Toronto

Drugs in the news: an analysis of 
Canadian newspaper coverage.

Looked at newspaper coverage (2000) of 5 prescription drugs 
launched in Canada.

Alan Cassels et al., CMAJ, Apr. 29, 2003

62% of the articles did not quantify benefits or harms.

26% of the effect sizes (magnitudes) were presented in relative 
terms, which can be misleading.

Only 16% mentioned non-drug treatment options such as exercise 
or diet.

Alan Cassels, Independent drug policy researcher, Victoria, B.C.
Research Associate, Canadian Centre for Policy Alternatives

Resources

Hitting the headlines (UK)
Discontinued: March 31, 2008
Replaced with: Behind the headlines (UK)

Evidence-based summaries 
of recent news stories 

Media doctor (Canada)
http://www.mediadoctor.ca/

HRT & breast cancer
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5-star rating system
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Overall,
well-done story
with balanced 
perspective

Take home messages

Relative values can be misleading.

Quote the magnitudes of benefits and harmsQuote the magnitudes of benefits and harms 
as absolute differences.

Check out Media Doctor Canada!

http://www.mediadoctor.ca/


