Pemology
(fruits and nuts; excludes vegetables)

« value of agricultura! products in California
is 18 billion dollars

« pomology is 2.3 billion

« lots of small studies; each data point is
expensive; there may be many
unpublished studies

« perennial crops; influenced by
environment and aging

Pomology
(fruits and nuts; excludes vegetables)

« strawbermries:
appearance
firmness
yletd
frult size

other measures
flavor
color
time to production
defect types (e.g., split fruit)
disease and pest resistance
she!f life

Evidence Based Med

Evidence Based Medicine

+ Evidence Based Health Care is being
used increasingly in the creation of health
care and public policy

» Meta-analysis has a special appeal for
decision-making in public health and
clinical practice because it provides a
method for using existing information.

Number of articles containing the keywords
evidence-based or evidence-based medicine in
title (Ti), abstract (Abs), or either, by year.
Lancet 1997;349:1330.

—pe—
1357 144

Why do we need EBM now?

* Better accountability

* Need to quantify cutcomes

* Many sffective treatments (altematives)
* Costs

« Expectations

* information overload/need for synthesis
* Changing patient-physician relationship
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(hae common EB.M. approach is meta-analysis: collaring data
from far-flung trudies 10 come up with a definitive answer 1o 2
medical question. Such studies are overthrowing some convea-
tional wisdom. Mammogram screenings? They don't save lives.
Remember the placebo efgfm? It doesn't exist. E.B.M. is also cred-
ited with validating some simple cures. Most peaple know that if
you have a heart attack, you should immediacely vake an aspirin.
Thank an E.B.M. srudy for proving that chis works,

After colds, the second-most-common reason for 3 visit to the
doctor is Jower-back pain. The “treatment” has always been bed
rest. Why? Because, a5 a recent article explained, “The notien char
rest i therapeutic and will relieve pain dates back w0 Hippocrates.”
But now that EB.M. studics have used science instead of oral tradi-
tion 1o test this notion, they have found thar bed rest “may delay
return 1o functional status,” Whart works better? Light exercise and
geeeing back on your feer, This past June, the Agency for Health-
care Research and Quality integrated the no-bed-rest approach into
its guidelines. This new standard of care, which will probably save
billions of dollars in uwnecessary sick leave, marks che end of 2,40
years of misguided treatmen.

cyidence

Thp mtemalipn toete of the
el aviitable evidiavce or
offective hootth care

— By

v b 1 AL B

J et R L L,

E.B.M. is yet another idea 1kat can be credited to the computer
revolution. Doctors have long known that chey learn very little af-
rer med school when cheit exhausting schedules and the baffling
profusion of 4,000 menthly professional journals make it nearly
impossible ta keep up with innovarions in restiment. The E.B.M.
movement began when six doctors in Canada came up with the ides
of skimming the most dependable siudies and crunching the resulis
into an accessible, reliable database.

Indeed, in the wake of EB.M,, journals ace filling with terms that
sound aimest anthropological 1o describe longsunding reatments:
“ocal customn.” “witch-doctering,” “myth* Or as one article this
fall put ic. "This process of examining belicls that have been based
primarily on mcﬁingud empincal experience rather than evidenee
has been compared to stripping the curtain away from the Wizard
of Oz to reveal an ordinary man,” Jack HITT

Evidence.Based Mediclre When visiting our family docvor,
maost of us feel secure in the belief thac modern science has purged
medicine of such practices as cupping and bloodlerting. But according
10 a recent article in the journal Patient Care, “Some experts estimare
that only 20 percent of medical practices are based on rigorous re.
search evidence.™ The rest are based on whac has been published in
books repeatedly without independent 1esting — or what doctors have
aiways sad should work. In other words, it's 4 kind of folkl?l'f.

A revolution is erupting in the wards of practical medicine these
days, ene defined recently by The British Medical Journal as “che con-
scientiows, explicir and judicious use of current best evidence in mak-
ing decisions ahout the care of individual patients.” The revolution is
called cvidence-based medicine, or EB.M.. and many traditional trear-
ments are being run through the machinery of the scientific methed —
and being found wanting.

Experts
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Evaluation
Alcohol - Cancer
Criteria

{A} Degrees of evidence for carcinogenlicity to
humans and to experimental animals and
supporting evidence

1. Human carcinogenicity data
- Sufficient evidence
- Limited evidence
- Inadequate evidence

- Evidence suggesting lack of
carcinogenicity

QOverall Evaluation
Into Groups

I: agentis carcinogenlc to humans

Il: (a) agent Is probably carcinogenlc to
humans

(b) agent Is possibly carcinogenlc to
humans

til. agentls not classifiable as to its
carcinogenicity to humans

2. Experimental carcinogenicity data
- Sufficient evidence
-Limited evidence
- Inadequate evidence

« Evidence suggesting lack of
carcinogenicity

3. Supporting evidence of
carcinogenicity

- Other relevant data

(B) Overall evaluations

Overall Evaluations

¢ During the last ten years there have been 21
studles on the relation between alcohol
consumption In relation to risk of breast
cancer,

There Is strong evidence to support a does-
response relation in both the case-control
and follow-up epidemiologic data.

We interpret these findings not as proof of
causality, but as strongty supportive of an
association between alcohol consumption
and risk of breast cancer.

Sufficient evidence of
carcinogenicity

The Working Group considers that a causal
relationship has been established between
the agent and Increased Incidence of
malignant neoplasms or of an appropriate
combination of benign and malignant
neoplasms (as described on pp. 13-14) (a) In
two or more species of animals or (b} In two
or more independent studies in one species
carried out at different times or In different
laboratories or under different protocols

A significant positive assoclation between
alcohol Intake and breast cancer incidence
was seen In each of four large prospective
studies and In seven of 13 case-control
studles. In two of the case-control studles
with a limited number of subjects, positive
associations of similar magnitude were
observed. A dose-response relationship
generally with up to 1.5- to two-fold risks,
has been observed. The consistency of this
positive assoclation makes it unltkely that
the relationshlip Is due to chance of
methodologlcal bias.
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Single Experiment

Gordon, Loveland, Cureton - 1952

Duplicate studies, and studles bearing on
the same essential problem but based on
samples form non-ldentical populations,
often lead to tests of significance whose
associated probabllities are quite unequal. If
each sample Is smatl, moreover, the null
hypothesis may not be rejected with any
greater certalnl\;r on the basis on any one
study. But if the results of the several studles
are all or nearly all In the same direction,
there Is additional evidence against the null
hypothesis. In such cases we may wish to
base a new test of significance on the
combined data from all the studles.

Journal of Weather Modification
Clement Todd - 1986

Some pecple are hoping for the day when
an elegantly designed experiment, brilllantly
evaluated, will make precipitation
management credible to those who look at
the field from the outside, but it doesn’t
appear as though credibility will come that
way. Rather it will come from reporting on
Information assembled form a large number
of Imperfect experiments and operations,
that show, even though there Is diversity In
the way different types of clouds respond to
seeding , similar clouds respond similarly
around the world,

Egon Pearson — 1950

In statistical practice it often happens that
we wish to combine the results of a number
of Independent experiments which have all
been planned to test a common hypothesis,
Thus, for exampie, several experiments
comparing two treatments may have been
carried out, but owing to differences In error
varlance or to other changes in conditions
between experiments, it Is not possible to
pool all the data together. The overall test
calls therefore for the combination of a
numbker of independent tests of significance.

A Single Experiment

rima alysls

A study of 237 Indiviiuals showed a positive
correlation between coffee drinking and
pancreatic cancer.

Secondary Analysis
A re-examination of the data showed that 82
patients In the study ahs a history of gastro-
intestinal problems, which contaminated the
results. Of the remaining 155 patients, there
was no Indication of a correlation between
coffee and pancreatic cancer.

Meta Examples
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Barza M, leannidis JPA, Cappelleri JC, Lau J. Efficacy and toxicity of
single daity dose vs muli-dose aminoglycoside: a emta-analysis. BMJ
o JEEIZAS, 7 Problem Areas & Research Areas
Taudn ) ) mm-ﬁmh-;lﬁ‘ i . .
= e T T‘J‘JE:E + Publication bias
e e St *+ Selection bias
[T T . .
el T — i + Blinded vs nonblinded
ey O E§.§ _ * RCT's vs observational studies
o S cnll R pre v * Missing observations
L] el e I frie .
el — wedmi + Equating measures
e R = e * More general linear models
= ..‘.:.:ﬁ:‘...... o o * Reporting of data in journals
:‘u‘u‘.‘d‘wﬂlmdﬂﬁm “ : *
. ki SAEE, mume owmom, e Empirical evidence that trial results are
g e related to methodological quality
RS T Sacks et al. (1982) compared 50 RCTs
i v~ B of E and 56 HCTs.
Yoar 44 »  zEE ke idd n —— -a% (1
e i - 20% of RCTs but 79% of HCTs had
o B owe waewe se et ¢ e signifcant treatment benefit
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Schulz et al. {(1995) examined 250 RCTs
from 33 meta-analyses.
- freatment effect (odds ratio) was 30% -
: : 41% larger in trials which did not report
Biases in MA adequate concealment of treatment
allocation

- 17% exaggeration in frials that were not
double blind
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Khan ef al. {1996) looked at 9 randomized
trials in infertility.

- Seven trials with low methodological
quality found a benefit of treatment
{OR=2.6)

- Two high-quality trials found treatment
was associated with harm (OR=0.5)

Do certain countries produce only
positive results? A systematic review
of controlled trials.

Vickers A, et al. Control Clin Trials
1998;19:159-166

Controversy that may arise from quality
assessment: the case of screening
mammography RCTs

» Gotszche and Olsen, Lanced
2000;355:129

« A 1999 study found no decrease in breast
cancer mortality in Sweden, where
screening has been recommended since
1985

= Revised methodological quality of
mammography trials and repeated a meta-
analysis

Do certain countries produce only positive results?
Results of controlled clinical trials of interventions other

than acupuncture by country

Favoring Test

Treatmant
Country |Abstracts |Abstracts |Number ]Percentay

screened  |included e

China 196 109 108 a9
England |329 107 80 75
Japan 37 120 107 88
Russia 180 29 28 97
Taiwan 78 40 38 95
Total 110 405 361 89

Relative risk of death from breast cancer
in screening versus control groups

Do certain countries produce only positive results?
Rasults of controfled clinical trials of acupunciure by country of research

Humber Recdodeled # ol daping irom brews] CA Reisbrs Risk
Scresong | Conwot Scresnng | Corwol (95% 1}
Foard eminatien e quite
Makma 71088 2195 © ] 0.96 (0 86-1.135)
Cornca 4525 o 120 11 $.08(0.84 « 1.40)
Totad 3 86013 ea105 L H] 17 +.04 (0.84-127)
Rand vimin sthen et bd it
Goteberg N HH L} 0 955(0.31-095)
RO W0y1E 163 L] 45 Q13 (0 50-1.05}
Hoppepag 38583 18582 Lk 104 Q58 (0450 TE)
Oinr gotland 451 a3 135 173 076 (051-095)
New Yark 0131 0565 153 195 07010640 93)
Ednburgh s Hu2 158 197 087 (0.70-1.08)
Tetal | 181970 2052 54 725 Q.78 (0.67-D.63}

Total Trials Favoring Test Treatment

Country Analyzed Number Parcentage
USA 47 25 53
China 36 38 100
Swaden 27 18 59
UK Fl 12 60
Denmerk 16 ] 50
Germany 16 10 63
Canada 11 3 2T
RusslaAiSSR 11 10 91
Talwan 6 8 100
Australa L] 1 17
Japan 5 5 100
Hong Kong 3 3 100
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Negative Results:
A Positive Viewpoint

It verges on the scandalous, in the minds
of many critics of modern science, that
negative results are so seldom published....
But pride and careers in science rarely
benefit much from negative results,

The Nobel prize is rarely awarded for
producing crucial negative information, no
matter how skillful the scientists or how time-
consuming the work.

{The Doctor's World = NY Times 1986)

An early Clinical Trial (N = 2)

In the late 18" century, King Gustav |ll of
Sweden decided that coffee was poison
and ordered a clinical trial.

JInt Med. October 1991: 289 - introduction to editortal from Nordle Schodl of
Pubkc Health, Gotsborg Sweden

Reprinted In Ann Intern Med 1932: 11730

Favor Treatment  Favor Control
1+ Deoath Placeho
——i| Death No Placebo
bt Soft Placebo
—— Soft No Placabo
T2 a0
Rate diffarence + 2 SE

Study design

* The king condemned a convicted
murderer to drink coffee every day.

« Control: another murderer was
condemned to drink tea daily.

* Qutcome: death.

= Two physicians were appointed to
determine the outcome.

Early Clinical Trials

Results

* The two doctors died first.
* The king was murdered.

« Both convicts enjoyed long life until the tea
drinker died at age 83. (No age was given
for the coffee drinker.)
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Non-Parametric p-Values

Nonparametric Measures of
Treatment vs. Control

Methods for Combining

+ Nonparamefric methods
= Parametric Models

— Normal distributions

~ Binomial distributions

— Correlations

Fisher on Combining Probabilities
From Tests of Significance

When a number of quite independent tests of significance
have been made, it sometimes happens that, although few
or none can be claimed individually as significant, yet the
aggregate gives an impression that the probabilities are
on the whole lower than would often have been obtained
by chance. It is sometimes desired, taking account only of
these probabilities, and not of the detailed composition of
the data from which they are derived, which may be of
very different kinds, to obtain a single test of the
significance of the aggregate, based on the product of the
probabilities individually preserved.

Statistical Mutheds For Ressarch Warks, RAFlsher
Section 21.1, page 93, 10 edition, 1932

Study : 1 2 . Kk
p-values: p, ) Py
Fisher: -2 log p, P
Z
Stouffer : %—‘ z, =07 (p,), N(0,1)
Tippett: Min(p,,....,p,)  uniform distribution
Use of p-values
Eisher
Usae of anti-coagulants in myocardial infarction
Chalmers, Motta, Smith, Kunzer (1977)
low-level lead exposure & 1Q of children
Needliemen & Gatsonis (1990}
Stouffer
toxic shock syndrome
Michel & Hall (1682)
University Availability Total Female Hires Level
Division Proportion Hires of
of Women Significance
with Ph.D's
Arts- .383 43 14 .097
Humanities
Human .385 32 12 .452
Development
Management 043 26 0 319
Administration
Natural 138 38 1 025
Sciences
S:"da' 208 34 5] 318
o= 178 33
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Court Case

pvalye 2690 poqmal
097 1013 +.30
452 45 A2
319 496 AT
025 1602 196*
il 436 AT

minp = .025=1-(1-(apha))'s
yields (alpha) = .12

I—ZZIogp=3.952 Zh=06=a
n+..+z, 432
normal —Lv;—'.'='4——s=l.931 a=.03

*is only single significant value

couid use other analyses, e.0., MantekHaenszel
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