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Making sense of health statistics
Gerd Gigerenzer a
Many physicians, patients, health
journalists and politicians do not understand health statistics. Yet we make
little effort to educate our children
in statistical thinking or our medical
students in understanding health statistics. This collective statistical illiteracy
has resulted in serious consequences for
health.1
I argue that statistical illiteracy is
largely caused by non-transparent framing of information. Albeit not always
intentional, non-transparency is often
a deliberate tactic to manipulate or
persuade people. I also argue that there
is a simple solution: confusing numbers
can be easily understood when represented in a transparent way.2 In this
editorial, I give two illustrations: unlike
relative risks and 5-year-survival rates,
which mislead many people, absolute
risks and mortality rates provide transparent tools for risk communication.
Relative versus absolute risks. The
British Committee on Safety of Medicines issued a warning in 1995 that
the third-generation oral contraceptive
pill increased the risk of a thrombosis
twofold – that is, by 100%. The news,
presented in an emergency meeting to
the media, caused great anxiety among
women taking the pill, many of whom
stopped using it. How big is 100%?
The studies on which the warning was
based showed that, out of every 7000
women who took the pill of the previous generation, 1 had a thrombosis, and
that this number had increased to 2 for
women who took the third-generation
pill. That is, the relative risk increase was
100%, but the absolute risk increase was
1 in 7000. The pill scare led to an estimated 13 000 (!) additional abortions
in the following year in England and
Wales.3 The resulting cost increase for
the National Health Service has been
estimated at about £4–6 million. Had
the committee and the media reported
the absolute risk increase, it would not
have caused such panic.
A similar panic may well happen
again, since the public (and many

physicians) are not informed about the
difference between absolute and relative
risks. In a study of 150 gynaecologists,
one-third did not understand the meaning of a 25% risk reduction created
by mammography screening. Most of
them believed that, if all women were
screened, 25% or 250 fewer women
out of every 1000 would die of breast
cancer, although the best evidencebased estimate is about 1 in 1000.2,4
I believe it is an ethical imperative that
every doctor and patient understand the
difference between absolute and relative
risks, to protect patients against unnecessary anxiety and manipulation.
5-year survival rates in screening
versus mortality rates. When running
for president of the United States of
America in 2007, the former New York
City mayor, Rudi Giuliani, said in a
campaign advertisement: “I had prostate cancer, 5, 6 years ago. My chance
of surviving prostate cancer – and thank
God I was cured of it – in the United
States? 82%. My chance of surviving prostate cancer in England? Only
44% under socialized medicine.” 5 For
Giuliani this meant that he was lucky
to be living in New York rather than
York, since his chances of surviving
appeared to be twice as high. This
was big news, but also a big mistake.
The prostate cancer mortality rate is
basically the same in the USA and the
United Kingdom. Most importantly,
5-year survival rates and mortality rates
are uncorrelated (r = 0.0) across the 20
most common solid tumours.6 In the
context of screening, survival rates are
misleading statistics. One reason is the
lead-time bias. Imagine two groups of
men who all die at age 70 of prostate
cancer. The men in the first group do
not participate in prostate-specific antigen (PSA) screening, and their cancer
is detected from symptoms at age 67;
thus, their 5-year survival rate is 0%.
The second group undergoes screening, and their cancers are detected at
age 60, resulting in a 5-year survival
rate of 100%. The second reason is

overdiagnosis, the detection of nonprogressive cancers – abnormalities
that meet the pathological definition
of cancer but will never progress to
cause symptoms in the patient’s lifetime. Non-progressive cancers inflate
survival rates.
The difference between the survival
rates in the USA and the United Kingdom are largely due to the widespread
use of PSA screening in the USA,
despite lack of evidence that it saves
lives, whereas in the United Kingdom,
PSA tests are not routinely used. Yet
this does not mean that British politicians always have a better understanding of health statistics. When the British
Office for National Statistics reported
on cancer-survival trends that 5-year
survival for colon cancer was 60%
in the USA compared to 35% in the
United Kingdom, experts dubbed this
finding “disgraceful” and called for the
government to double its spending on
cancer treatment. Prime Minister at the
time, Tony Blair, set a target to increase
survival rates by 20% over the next 10
years, saying: “We don’t match other
countries in its prevention, diagnosis
and treatment.”7 Despite the differences
in survival rates, the mortality rate for
colon cancer in the United Kingdom is
about the same as in the USA.
There is more to transparent risk
communication than I can contribute
here, detailed in other useful literature.1,2,8 The challenge is to recognize
that much confusion about medical
statistics is due to non-transparent
framing – the rule rather than the
exception in health care – and to fund
programmes that implement transparency in journals, health pamphlets and
doctor–patient interactions. Last but
not least, we should begin teaching the
next generation how to make sense of
health statistics. ■
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