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META-ANALYSIS LleS, damned lies and

‘Meta-anaysis

W H. Chery

Getting a tad miffed by all those contradictory medical — SLall XICS

sudie? A brand-new method of gfting the chaff from

the oat bran is bringing analytical rigour to research

BY STEPHENSTRAUSS
SCIENCE REPCRTER
TORONTO

EDICAL scientstshave taken to cal

ling it "the catbran g/ndromé’ Ten
times a ga, a snall experiment poduce
an etremdy promisingresilt — for exanple,
an @tbran det is fourd to lower blood-
chdeserol levels — and the fiding is
immedatdy trumpetedaaoss he melia.

Then lo and behdd, some nonths hter
anoherstudy gppeas ha says he first me
wasall wet Either there is rothing to the
first sudy — or far nore @nfusing,the rew
reeach suggestghat thee is atudly some
ddeteriouseffed from, sy oat bran.

What is he adinary persm to tink? Dd
onestudy cancéout the aher? If a favou-
abde third gudy weighs in, des aat bran
win two-to-on€® And i not, at wha score
does a finding riumph overits daubters?

If its proponents ae right, the way ait o
the aatbran s/ndrome les along a lright,
shiny datisticalroadvay called netaanalysts,
a rigorous meas of gudying sudies

Sdenistshave keen atemptirg ovenviews
for 100 yeas a more, hut it is only recently
that they have grovn <ersitive © how in-
trinscally subjedive they were. 'In the @4,
you genedly just aked expers to write
review arfcles and €ll you wha he or $ie
thought; says Or. Sephen Thacke, author
of a reviav of metaanalsis in the Journal
of the American Medical Asociation.

How and why a persan arived at hesecon-
cludons was dten not pdled ait, says Dr.
Thadker "If you haveroom for judgement
then yai haveroom for [unexpressed differ
encesf opinion. At leastwith meta-analysis
you havethe datalaid aut in front of you. You
seewhy peqple dsaree'

But meta-anaysis promises nore than just fgher levds

wasan eamhdion of tow <hool integra
tion dfeded performancelevels of Hack gu-
dents

Butin the hg decaa, and in paricular in
the pag five yeas, the ug of metaanalsis
hasexdodedin medcine, with efdemiolo-
gigs gpying it o a wide variety of entargle-
ments Leadexposureand QQ scores, lepea-
ted @esaian ®dions use @ antibiotics in
cdon surgery the ink between hirth-cantrol
pills and Hood dotshae dl been subjected
to the gsiemdic study of studies

S:IENTISTS bgin a netaanalysis by
gatlering the aailable datg geneadly throuch
a onmputer gach or dl relevantstudes
done n the aea They dso try to locate
the "fugitive fterdure, the inpublished data
whoseexclugon from an aalysis may gatis-
tically skew resuts.

Data in hand two shtistical appades ae
appled The first, the 'fixed-effed model, ef-
fedively lumps the plintered small studes
into onehugestudy. As an @anple of the
power of the brutedumpng goproadh, Dr.
Gordon Quyatt, an @idemidogist at McMas-
ter University, in Hamiton, Ont., looked at
10 gudies aound the world tha tried D
determineif an exercise egmenatfter a feat
attack loweed deah raes. While individual
studes panted bwad ecercise being life-
saiing, orly one fad cemastaed a #tis-
tically sgnificantdedine in deahs.

However underthe hard-eyed gaze ¢ a
fixed effed metaanalysis, eercise was sen
to hare ceaeasseddedh raes by 25 per cent.
That was a tuth mly visible dter umpirg.
‘All the hdividual sudeswere just ta snall
to we tle dfed, says D. Guyatt

The aher gened approach in meta-analy-

University.
However he and ohers kelieve tha thar methods b

sisis known & the "andomeffeds nodel:
This consders the vaiationsbeween gudies
Forexanple: Isan dnormally large postive
or regatie dfed in one @ two sudes
skewirg the whde metaanalysis? Are hee
significant sx or age dfference® While
thee ae a mnbe of randomeffed tedh-
niques lsedto gproach this problem, one
very poweiful mettod invdves $uffling
and esuffling the satisticalded.

If thee ae 2 gudies h your sanple, his
appoach may ak wha happers if any
threestudes are left out. Do we dill hae
the same &ed? All combinatons of 17
studes in and tree out & tied. If an
effed is dill sea dter a onplete shuffling
of dl original sudes,the lawsof datistical
probability shaut that ©me real penomenio
hasbeen burd.

While metaanalyses ae gpeaing egu
larly in majar medcal joumak, the pocess
is mot withoutits critics.

Jom Bailar 111, a McGil University bioga-
tisticianand @idemidogigt, has teen sharply
dismidve. "Ore dfficulty is the old poblem
of gabagein, garba@e ait' he says."The pob-
lemis tha different sudy groups ae relly
different n subgantially different ways.

Futhemore he sys,the reliane on satis-
tics 'sdencies” the sibjedive qudifications
mack by dd-style revievers. Nunbers nak
daubts and onsquenly, “there is an ntdlec
tually unjustified air of predsion to a méa-
anaysis.

But more basicaly, he doults tha meta
anaysis has arived at ay new tuths. "l
hae yet b e a ka demmstaion ha
mea-amaysis has audit ks Mehing we
would nat haveleaned i the dderway!'

Meta-anaysis' defendes genedly agree wth
Dr. Bailar that its wnciitical acoeptanceopers
the way for ddtisticalhocuspoais "Its hard
to do a m@-anaysis and e'enharder © do
a pod €' says hgram Qkin of Sanford

of objectivity, say its poponents A pandgaking gatis-
tical manpuation of a mmbe of sudies data will
revealpatems ha the nostintuitive expertwont see

The idea é a formal sudy of studies dées bad to the
work of Engish geretcist Rorald Fsher in the B20s,
though the £rm mea-anaysis wasit coined wntil 1976,
by GeneGlass a psychdogis now & the Lhiversity of
Arizona While gpliceble to eslts from dl disd-
plines, mea-anaysis odk off in North America n the
1970s, & psychdogigs and dter sccid scientsts tried
to make erse d the nyriad $udies ha soudht to eval-
uae the dfed of sodal legslation. One dasst exanple
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A paingtaking
satistical
examination of
number of
studies data
will reveal
patter ns that
the most
intuitive expert
won't see

unvei truths tha expers dther nissel or would only
seemud lateron. The eianple dten pinted b is the
studes of heat atacks and &prin gearkeadedby
meta-anaysis goste Richard Retoof Oxford Uhiversity.
By virtue of hdr sanple sze, Dr Peto and lis &s®-
ciaes vere @le © show in 1988 wha seved smaler
studes hadfailed to da Asprin can edice tte iikei-
hood d heat atack.

To honaur thar chanpioning d metaanalysis, Dr. Peto
and fs mentor Oxford Uhiversity epidemidogig Rich-
ard Doll, recently shared the $700,000 (U.S) Hemut
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Horten Reseach Award, which was esté-
lished by a German sipermarket magnae
to remgnize avancesn medcine.

While it is beaoming a ot way © do
sdene os/ewnviews metaanalysis may dso

begin to have an dfed on reseech in gened.

Re®aches in Bosto are suggestig tha a

conputer étabank d studies h conentous
areasbe £t p. Any new findingswould be
addedto the istand giickly meta-analyzed.

When a japer is pubished, it could indude
with dl its otherdaa a $dtisticalreport card
on itsdf. This would descibe row dose the
new evidencebrought the whde mntoversy

The aticle EM9112reprintedoveleaf and hove is tsedin Figure 2.230f the

STAT 221 Course Materals.
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to relution — somehing perhaps & smple
as "Two morestudes of this &ze and he
casewill be dosed.

That may rot tofally diminate the poblerms
of conflicting evidence say datisticiars, hut
it shauld male it much more dfficult for a
sdentst, or a pumalst, to get \p and ay:
Od bran.



