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‘Me ta-analys is’
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META-A NALYSIS Li es, dam ned lie s an d
st atist ics

_________________________________
Ge tting a tad mif fed by all those con tra dictory medical
studies? A br and-new met hod of sifting the chaff fro m
th e oat bra n is bring ing analytical rig o ur to rese arch

BY STEPHENSTRAUS S
SCIENCEREPORTER

TORONTO

MEDICAL scie n tis t shave taken to cal-
li ng it "the oat-bran syn drome." Ten

times a year, a sma l l ex per iment produ c es
an ext rem ely promisi ngre sul t – for exa mple,
an oat-bran die t is fou nd to lowe r bl ood -
chole s terol leve ls – and the finding is
im mediat ely trumpet e dacross the media.

Then, lo and beh old, some mon ths lat e r
an othe rstudy appears that says the first one
wa sall wet. Eit her there is not hing to the
first study – or far more conf usi ng ,the new
re search sugge s t sthat the re is actually some
dele ter iou sef fect from, say, oat bran.

What is the ordin ary person to think? Did
on estudy canc el out the other? If a  fav o ur-
able thi rd study weighs in, does oat bran
win two -to -on e? And if not, at what sco re
do es a finding triumph ove r it s doubters?

If i ts pro pon ents are rig ht, the way out of
the oat-bran syn drome lie s along a bright,
shiny statis ti c a lroadway called met a-analys is,
a rig orous means of studying studies.

Scie n tis t shave been att emp ting ove rvie w s
fo r 100 years or more, but it is only recently
that they hav e gr own sensit ive to how in-
tr insically sub jective they were. "In the past,
you gen erally just aske d ex per ts to write
revie w ar ticle s and tel l you what he or she
thou ght," says Dr. Stephen Thack er, author
of a rev i ew of met a-analys is in the Jo urnal
of the America n Me dical Associa tion.

How and why a person arriv ed at thes econ-
clusio ns was often not spelled out, says Dr.
Thacke r. "If you hav eroom for judgement,

wa san exa m ination of how school int egr a-
tion affected per for manc eleve ls of black stu -
dents.

Bu t in the last decade, and in par ticular in
the past five years, the use of met a-analys is
ha sex plode din medicin e, wit h epid emiol o-
gi sts apply ing it to a wid evariety of ent angle-
ments: Lea dex pos ureand IQ sco res, repea -
ted caesarian section s, use of antib iotics in
colon sur ger y, the link bet ween bir th-cont rol
pi lls and blood clo t shave all been sub jected
to the sys tem ati c study of studies.

SCIENTISTS begi n a met a-analys is by
gat her ing the availa ble dat a, gen erally throu gh
a computer search for all relev a n tstudie s
done in the are a. They als o tr y to locat e
the "fugitive lit e r ature," the unpub lis hed dat a
whos eexclusio n fr om an analys is may statis -
ti c a l ly skew res ult s.

Data in hand, two statis ti c a l ap proaches are
ap plie d. The first, the "fixed -ef fect model ," ef-
fe ctive ly lu m ps the splin tered, sma l l studie s
in t o on ehu g estudy. As an exa mple of the
powe r of the brute -lu m ping approach, Dr.
Gordon Guyatt, an epi dem iologi st at McM as-
ter Unive rsity, in Hamilt on, Ont., looke d at
10 studies aroun d the world that tried to
deter min e if an exe rci se regim e nafter a heart
att ack lowe red death rates. While indivi d ual
studie s poin ted toward exe rci se bei ng li fe-
savi ng, only one had dem ons trated a statis -
ti c a l ly sig n ific a n tde cli ne in deaths.

Howeve r, unde r the hard-eyed gaze of a
fixed -ef fect met a-analys is, exe rci se was seen
to have decre ase ddeath rates by 25 per cent.
That was a truth only visib le after lumping.
"A l l the indivi d ual studie swe re just too sma l l
to see the effect," says Dr. Guyatt.

The other gen eral approach in met a-analy-

si sis known as the "random -ef fects model."
This con sid ers the variation sbetween studies.
Fo rex ample: Isan abnor mally large posit ive
or negative effect in one or two studie s
skew ing the whole met a-analys is? Are the re
signific a n t sex or age differenc es? While
there are a number of random -ef fect tech-
niqu es use dto approach this problem , on e
ve ry powe rful met hod inv olves shuf fling
and reshuf fling the statis ti c a lde ck.

If the re are 20 studies in you rsample, this
ap proach may ask what hap pens if any
thre estudie s are left out. Do we stil l have
the same effect? All combin ation s of 17
studie s in and three out are tried . If an
ef fect is stil l se en after a complet eshuf fling
of all origi nal studie s ,the law sof statis ti c a l
probability shout that some real phen omen on
ha sbeen fou nd.

While met a-analys es are appearing reg u-
larly in maj or medical jou rnals, the process
is not wit hou tit s cr iti cs.

Jo hn Bailar III, a McGill Unive rsity bio sta -
tis ti cia nand epi dem iologi st, has been sharply
dism issiv e. "One diffic ulty is the old problem
of garbag ein, garbage out" he says . "The prob-
le m is that different study groups are really
different in sub stantia l ly different ways ."

Furthe rmo re, he says ,the relia n ce on statis -
ti cs "scie n cizes" the sub jective quali fi cation s
ma de by old -style rev i ewe rs. Numbers mask
doubts and con seque n tly, "there is an int ellec-
tually unj ustifie d air of pre cisio n to a meta -
analys is."

Bu t mo rebasi c a l ly, he doubts that met a-
analys is has arriv ed at any new truths. "I
have yet to see a cle ar dem ons tration that
meta -amalys is has tau ght us something we
woul d not hav ele arned in the olde rway".

Me ta-analys is’ defende rs gen erally agree with
Dr. Bailar that its unc rit ical accep tanc eopens
the way for statis ti c a lhocus -pocus. "It’s hard
to do a meta -analys is and eve nharder to do
a good one," says Ing ram Olk in of Stanford

then you hav eroom for [un expre sse d] differ-
enc esof opi nio n. At lea stwith met a-analys is
you hav ethe dat ala id out in front of you. You
se ewhy people dis agree."

Bu t meta -analys is promises more than just hig her lev els
of obj ectiv ity, say its pro pon ents. A pain staking statis -
ti c a l ma n ipula t ion of a number of studies’ dat a will
reve a lpatt e rns that the mos tin tuitive exper twon’t see.

The idea of a for mal study of studies dates back to the
wo rk of Eng lis h ge neticis t Ro nald Fis her in the 1920s,
thou gh the ter m meta -analys is wasn’t coi ned until 1976,
by Gen eGlass, a psychologi st now at the Unive rsity of
Arizon a. While appli c able to res ult s fr om all disci-
plin es, meta -analys is took off in Nor th Amer ica in the
1970s, as psychologi sts and othe r soci al scie n tis t s tr ied
to make sense of the myr iad studies that sou ght to eval-
uate the effect of socia l le gisla t ion. One cla s sic exa mple
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Un ive rsity.
Howeve r, he and othe rs believe that their methods do

unve il truths that exper ts eit her mis s ed or wou ld only
se emu ch lat e ron. The exa mple often poi nted to is the
studie s of heart att ack s and aspir in spearhea de dby
meta -analys is apostle Richard Pet oof Oxford Unive rsity.
By vir tue of their sample size, Dr. Pet o and his asso-
ci a tes were able to show in 1988 what sev eral sma l ler
studie sha dfa ile d to do: Aspir in can reduce the likeli-
hood of heart att ack.

To hon our their champi oning of met a-analys is, Dr. Pet o
and his mento r, Oxford Unive rsity epi dem iologi st Rich -
ard Dol l, recently share d the $700,000 (U. S.) Helmut
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Ho rten Res earch Award, whi c h wa sest ab-
li she d by a Ger man super marke t magnate
to recog n ize advanc esin medicin e.

While it is becoming a hot way to do
scie n ce ove rvie w s, met a-analys is may als o
begi n to have an effect on res earch in gen eral.
Re searche rs in Bos t on are sugge s ting that a

co mputer dat abank of studies in con tentious
area sbe set up. Any new finding swoul d be
adde dto the lis t and qui ckly met a-analyzed .

When a paper is pub lis hed, it cou ld inclu de
with all its othe rdata a statis ti c a lrepor t card
on its elf. This wou ld des cribe how clo se the
new evi denc ebrou ght the whole con trove rsy

to resolutio n – something perhaps as sim p le
as: "Tw o mo restudie s of this size and the
ca s ewill be clo sed ."

That may not totally eli min ate the problems
of conflicting evi denc e, say statis ti cia ns, but
it shoul d ma ke it much more diffic ult for a
scie n tis t, or a jou rnalis t, to get up and cry:
Oat bran.

The article EM911 2reprint e dov erleaf and above is use din Fig ure 12. 23of the
STAT 221 Cou rse Mat e ria ls.
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