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META-ANALYSIS LleS, damned lies and

Geting a tad niffed ly all those ontadictory medcal
studes? Abrand-new nethod d gfting he daff from

theoat branis lringing analytical rigou to rese&ch

BY STEPHENSTRAUSS
SCIENCE REPCRTER
TORONTO

EDICAL scientstshave aken to cal

ling it "the catbran g/ndromé’ Ten
times a ga, a snall experiment poduce
an etremdy promisingresult — for exanple,
an atbran 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 tha 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 persa to tink? Did
onestudy cancéout the aher? If a favou-
abde third dudy weighs in, des aat bran
win two-to-on@ And if not, at wha score
does a finding riumph overits daubters?

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

Sdenistshave been dtempting ovenviews
for 100 yeas a more, hut it is only recently
that they have grovn <ersitive b how in-
trinscally subjedive they were. 'In the @4,
you genedly just aked expers to write
review aricles and ell you wha he or &e
thought; says O Sephen Thacke, author
of a eviav of metaanalysis in the Jounal
of the AneicanMedcal As®dation.

How and why a persan arrived at hesecon-
clusons 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

to make ®rse ¢ the nyriad sudies ha
saught to evalude tre dfed of sodal legs-
lation. One dasst exanple was & examna-
tion of low <hool integrdéion dfeded eror-
mane levds of dack gudents

Butin the hg deca@, and in paricular in
the mag five yeas, the ug d metaanalysis
hasexgodedin medcine, with efdemiolo-
gigs gpying it o a wide variety of entargle-
ments Leadexposureand Q scores, lepea-
ted @esaian ®dions use ¢ antibiotics in
cdon aurgery the ink between hirth-control
pills and Hood dots have dl been subjected
to the gsiemdic study of studies

SIIENTISTS bgin a metaanalysis by
gatlering the aailable datg geneadly throuch
a omputer gach or dl relevantstudes
done n the aea They dso try to locate
the "fugitive iterdure; the inpubished dita
whoseexcluson from an aalysis may gatis-
ticaly skew resuts.

Data in hand two sttistical apmpaces ae
appled The first, the *fixed €ffed model, ef-
fedively lumps the plintered small studes
into onehugestudy. As an exanple of the
powner of the brutedumpgng goproach, Dr.
Gardon Quyatt, an gidemidogis at McMas-
ter University, in Hamiton, Ont., looked at
10 dudies aound the world tha tried b
deermineif an exercise regmenatfter a feart
attack loweed ceah raes. While individual
studes panted bwad ecercise being life-
saving, orly one tad cemastaed a &is-
tically sgnificantdedine in dedhs.

However underthe hard-eyed gaze ¢ a
fixed-effed metaanalysis, eercise was sen
to hare ceaeaeddedh raes by 25 er cent.

That was a tuth anly visible dter ump-

ing. ‘All the ndvidual sudeswere just
too gnall to se tle dfed, says Dr. Guyatt

The aher gened approach in meta-analy-
sisis known & the "randomeffeds nodel:
This mnsders the vaiationsbeween gudies
Forexanple: Isan d@normally large mstive
or regatie dfed in one o two sudes
skewirg the whde metaanalysis? Ae thee
significant sx or age dfference® While
thee ae a mumbe of randomeffed tech-
niques wsedto gproach this problem, one
very powerful method invdves #uffling
and esuffling the shtisticalded.

If thee ae 2 gudies h your sanple, his
appoach may a&k wha happers if any
three studes are keft out. Do we dill have
the same &ed? Al combinatons of 17
studes in and three out & tied. If an
effed is dill sea dter a onpleteshuffling
of dl original sudes,the lawsof datistical
probability shaut that ©me real penomenio
hasbeen burd.

While metaanalyses ae gpeaing regu
larly in major medcal joumak, the pocess
is not withoutits critics.

Jom Bailar 111, a McGil University hioga-
tisticianand @idemidogigt, has keen sharply
dismssve. "Onre dfficulty is the old poblem
of garbagein, garbae ait' he says. "The pob-
lemis tha different stidy groups ae rally
different n subgantially different ways.

Furthemore he sys,the reliane on satis-
tics 'sdencizes” the sibjedive qudifications
mack by dd-style revievers. Nunbers nas
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. "I
hae yet b e a ea demmstation ha
meda-amaysis has audit uls mehing we

you havethe datalaid aut in front o you. You e wly
pemle dsare€

But meta-anaysis promises more than just fgher levds
of objectivity, say s poponents A pangaking detis-
tical manpuation of a mmbe of gudies 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 gplicéble to eslts from dl disd-
plines, mea-anaysis odk off in North America n the
1970s, & psychdogists and dter sceid scientsts tried
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A paingtaking
satistical
examination of
number of
studies data
will reveal
patterns that
the most
intuitive expert
won't see

would nat havelearned n the dderway:'

Meta-anaysis' defendes geneally agree with Dr. Bai-
lar that its wnciitical acoepainceopers the way or ga-
tistical hocuspoaus "Its hard to do a netaanalysis
and &en harder b do a @od me says hgram Qkin
of Sanford University.

However he and ohers kelieve ha thar methods b
unvei truths tha expers ether missa or would only
seemud lateron. The eanple dten minted b is the
studes of heat dtacks and a&grin earkeadedby
mea-anaysis goste Richard Retoof Oxford Uhiversity.
By virtue of her sanple sze, Dr Peto and lis &®-
ciaes vere dle © show in 1988 wha seved smalker

(continued wvealed)
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studeshadfailedto da Asprin can educe
the ikeihood d heat atack.

To honaur ther chanpioning d metaan-
alysis, Dr. Petoand fis mentor Oxford Uhi-
versity epidemidogigt Richard Doll, recently
shaed the $700,000 (U.S) Hdmut Horten
Re®ach Avard, whichwasestalished ty a
Geaman sipernarket mggnde © recgnie
advancesn medcine.

While it is becoming a ot way © do
sdene o/ewnviews metaanalysis may dso

begin to have an dfed on reseech in genead.

Re®aches in Bosto are suggestig tha a
conputer étabank d studies h conenfous
areasbe &t p. Any rew finrdingswould be
addedto the istand aiickly metaanalyzed.

When a japer is pubished, it could indude
with dl its otherdaa a satisticalreport card

The basc idea kehird metaanalysis is conbining the dataof seved or mary
studeson a bpc for analysis @lthough thee ae a mmber of technical aspeds d how this @wmbining is dong. Wha
fundamentastaistical prindple is involved n the idea bcombining? Explan briefly.
® \What provio shaild always ke atachedto this grindple? Qutline how this proviso beas i metaanalysis.

- Where in the aticle EM9112reprintedoveleaf o pagel2.55 and dove is this proviso hinted &? Explain briefly.
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on isdéf. This would descibe row dose the
new evidencebrought the whde mntoversy
to relution — somehing perhgps & smple
as "Two morestudes of this sze and he
casewill be dosed.

That may rot totally diminae the pgoblens
of conflicting evidence say gatisticiars, hut
it shauld male it much more dfficult for a
sdenist, or a pumalst, to get ip and ay:
Od bran.

What statstical paralld is thee between arun of nne outof-contrd signalfrom a @ntad chat for arergesand the di-
cus®n in the burth and fifth paragaphs d the mdde mlumnoveleaf ; pagel2.55 of Dr. Guyats metaanalysis of ten
studesof the msdble bendits of an exercise regmenafter a leat atack. [Reall tha the dfed of exercise on dkah raes
in heathy peqle is he sibjed of the aticle EM9023 eprintedin Figure 915 of the STAT 220 Cairse Materals]
® What fundamea aiterion for Edentfic) acauracy d an Answeris involved n theseiwo mnieds? Explan briefly.

Outline the statstical materundelying the satament h the third paragiaph of the mdde wlumnoveleaf ; pagel2.55: They
also ty to locate te 'fugitive literature; the unpibisheal data whose exdusion foman aralyds may datistically kew resuts.

® What non-datisticalmateris dsoinvolved? Explan briefly.
= Can ya think of an analbgy with much of wha is descibed in the melia to this ronstdisticalmatter?

2] Explain wha you understandrom a gatisticalperspetive by the dsaus$on in the hird paragiaph of the ight-hand o©lumn

of the aticle EM9112reprintedovealeaf o pagel2.55, which finidhes If an dfectis dill seenafter a @mpéteshuffling of dl

original sudes, he bws ¢ gatistical probability shaut that somerea phenomenan has keen foad.

Outline the staistical maters invdved n the dsasdon in the burtth-ag paragiaph of the iight-hand olumnoveleaf m

page 2.55

..... datistics "sdencies"the sibjectve qualfications nade by dd-style revewers Numbersmadks dults and
congeqgenty, "thee is an ntellecualy unjustified ar of precsion to meta-andysis.

6] Sugyestbriefly how you night deEndmeta-anaysis ajairst Dr. Bailar's charge, dgven in the hird-lag paragiagh of the fight-
hand olumnovealeaf o pagel2.55: "I hawe yet b ®e a ar denondration that metaandysishas taughtus ®mehing we
wauld nat hawe learned n the dder way'.

Disasscritically the two gntences the £mnd-lag paragiaph éove:
o When a maper is pubished, it could indude with all its otrer data a datistical repat card on itsef.

® This walld desaibe hav dos the rew &idene@ lrought the wihde mntovesy to resdution — ©mehing perhaps & smple

as "Twomae gudes of tis sze and the as will be dosed'

An esential apect o the poper wse d statisticaltests d significane is he dea recogntion of he dstincion between the
statstical dgnificanc and he practical importane of the Arswer Idenify explicitly the gace9 in the aticle EM9112
reprintedoveleaf ; pagel2.55 and dove whek this dstindion is mportant; explan briefly in each case yu identfy.
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