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Taking a
critical look

Common
Misunderstandings

Causation or Correlation

# The New York Times reported,

“Lengthy television viewing in
adolescence may raise the risk for
depression in young adulthood,
according to a new report.” Also
picked up by US News and World
Report

The article noted “while about 6
percent of those who watched
under three hours a day were
depressed, more than 17 percent
of those who watched more than
nine hours a day had depressive
symptoms.”

Who is watching TV for nine hours
a day?

Other Recent Television
Research

# Ads increase the viewing pleasure

of television

But television is also linked to
childhood obesity (the link is
attributed to the ads, according to
several news sources).

Recently, television was causally
linked to early initiation of sexual
activity in girls (MSNBC,

WebMD,USA Today, Assoc. Press).

Only Washington Post noted it
might not be causal.

Often, there are obvious reasons
that the correlation might be
observed, without television being
the cause.

www.statLit.org/pdf/2009GoldinASA6up.pdf

The Obesity
Epidemic  QNiES

Time Spent Eating Per Day v. National Obesity Rate
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Washington Post:

The Magic Coin

What’s wrong with the
anecdote?

Hierarchy of Study
Design

Confound it!

Didn’t control for
the confounder of
gender. More
women are
Democrats.

How to read a table

Confidence Intervals, Confounders, Odds Ratio

www.statLit.org/pdf/2009GoldinASA6up.pdf




Rebecca Goldin Spinning Heads and Spinning News 2009 ASA JSM

AP Probe Finds Drugs in Drinking Water

# Avast array of phar { — il
i mood and sex hormones —

have been found in the drinking water supplies of at least 41

million i an i ress il igation shows.

& Officials in Philadelphia said testing there discovered 56
pharmaceuticals or byproducts in treated drinking water,
i i icil for pain, i i high n
asthma, epilepsy, mental illness and heart problems. Sixty-
three pharmaceuticals or byproducts were found in the

Writing about risk Sofr sk

i iety icati were in
a portion of the treated drinking water for 18.5 million people
in Southern California.

. at the U.S. ical Survey a
Passaic Valley Water Commission drinking water treatment
plant, which serves 850,000 people in Northern New Jersey,
and found a metabolized angina medicine and the mood-
stabilizing carbamazepine in drinking water.

® Three

i i ing an antil ic, were found in
drinking water supplied to Tucson, Ariz.

# A sex hormone was detected in San Francisco's drinking
water.

#  The drinking water for i D.C., and ing
areas tested positive for six pharmaceuticals.

GET WORRIED! RU‘486 Wheﬂ the

What wasn’t said THIS IS TERRIBLE!

ST moral and the statistical

* No discussion of orders of magnitude. Drugs were found in L
concentrations ranging from parts per billion to parts per trillion. COl | | d e o
That’s like saying something costs somewhere between $1,000
and $1,000,000. * What are the choices

for a pregnant woman Yot f ]
* No discussion of effects in minute quantities. The dose makes d tﬁ g Pt et * Notice 'n.the article
the poison. If it weren’t, naturally-occurring chemicals in an € r1SKS INVOIVed s that the risks are not

vegetables would kill us. A mentioned, either for
* Are you reporting from . gRren
using or not using the

* No comparisons. How many parts per billion of oil or gasoline or &l public health . 2
other kinds of contaminants are normally found in drinking perspective, an abortion pill.
water? (some of this water comes from treated sewage; scary to e e =
think about what lurks in parts per trillion levels there!) individual’s

perspective, or from

your moral gut?

Political actions based on Averages are
“science” tricky

www.statLit.org/pdf/2009GoldinASA6up.pdf Page 3
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The Normal (or Bell)
Curve and Standard
Deviation

Two normal curves

When do differences In
standard deviation arise

* Race-based medicine

* Educational -- comparing schools, comparing
educational techniques, comparing boys to girls

¢ Economics - investment risk

¢ Health care reform

Differences in SD are
socially signficant

Polling Problems

A poll gone foul, and the
meaning of margin of error

www.statLit.org/pdf/2009GoldinASA6up.pdf
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Margin of Error: what it
IS and what it’s not

# The margin of error tells us the range of values that we can be
“confident” in. We can be 95 percent confident that the whole
population is within the margin of error of what we measured. For
example, if a poll finds that 53 percent of women claim their
insurance does not cover brand name birth control pills with a
margin of error of 3 percentage points, then we can be 95 percent
confident that somewhere between 50 and 56 percent of all
women’s health insurance does not cover brand name birth control.

#Under some assumptions, it depends only on the number of
people polled or sampled. A margin of error of about 3 percent is
obtained when just over 1,050 people are polled.

# Margin of error only measures error due to “randomly” choosing
non-representative respondents. It cannot measure response bias
(as in the previous example), bias in the question, bias in who/how
you poll, etc.
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Statistical

Topics
Sensitivity
versus

Lie Detectors (Washington
Post)

10,000 people take a lie detector test, of which
10 are spies (and the rest honest folk).
Research shows that just under 1,600 people would fail the test, including 8 of
the spies. The other two spies would pass.
Suppose that exactly 1,592 out of 9,990 innocent people fail the test.
These are false positives — people who tested positive for lying when they
were not.
The false positive rate is 1592/9990 or about 16 percent.

Sensitivity is 84 percent.
On the other hand, eight out of ten liars failed the test.

Specificity of 80 percent.
With 10,000 people taking the test, of which 10 are spies, the percentage of
spies in the failed pool is 8 out of 1600, or .5 percent. That makes it pretty hard
to find the spies!

When does this
come up in
medical reporting?

Scientific Culture

# News agencies hear of a surprising result and think that it
makes for a great story

k Scientists hear of a surprising result and wonder, “What
went wrong?”

¥ There are some “activist scientists” who promote their
work shamelessly.

# Survey of the Society of Toxicology (a reflection of
scientific culture and perception).

www.statLit.org/pdf/2009GoldinASA6up.pdf

What is the
media up
against?
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What does STATS do”?

k Write op-eds

#*

Speak on radio shows

Letters to the editor

Interview for television programs on topics of interest
Practice in-depth, data driven journalism

Advise journalists

Run workshops

Provide educational materials (FAQ)

Run website with material plus blog

Testify to Congress

# % % & # * = * * %

Poll the experts and publish the results
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Good
medical
reporting

Good
medical
reporting

2008 Dubious
Data Awards

USA Today and Milwaukee
Sentinel Journal claim chemicals leeching from
baby bottles cause obesity. The lead scientist’s work
has been dismissed by independent risk analyses in
Europe.

Fox News, MSNBC,
the Examiner, and the Washington Times
reported that acupuncture is a useful remedy for
fertility. They confused odds ratio with relative risk.
The benefits were much smaller than reported.

USA Today covered a study by an economist
claiming that counties with high levels of rainfall in
the Pacific Northwest had higher rates of autism
among children. There was no direct link between
rain and autism in the study.

New York Times
reported on a study suggesting US Health Care is
dismal compared to other country’s. The study was
based on patient satisfaction rather than

Los Angeles Times
reported that vinyl shower curtains were a risk to our
health because they contain phthalates, a family of
chemicals used in plastics. Laboratory tests for the
scientific report on which LA Times based its story
found that the phthalates coming off the curtains
were below detection level.

The Boston Globe reported on the
latest research about the lack of women in science
and engineering, and decided that it means women
were embracing “the freedom to say ‘no.’”” As in
saying “no” to careers in science. Turns out that
biology wasn’t counted, though 60 percent of degrees
go to women.

The New York
Times reported that “A million people live inside
Dublin’s official borders, which are such that you can
literally walk anywhere in about half an hour." This
implies that the city modeled by a circle has a
diameter of approximately 2 miles, making it about
five times more densely inhabited than Manhattan.

Thank you!

www.statLit.org/pdf/2009GoldinASA6up.pdf






