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lNTRODUCTION

\'^up  s€lgctior]  t.`Ij.subjccls  in  ..caseiontror`  sludics  remains  problcmalic  on  lhc  level  or

!ttr;ncir!gs  even  |]}.   Io  sa}'  nothing  about  the  djiTicultics  or  rcscarch   pr3cticc  i[sclf.
As  an  iHustrali.oli.  consider  the  h}.pothclical  cxamplc  cf  lcsting   the   h)'po`hcsis  that  a

f..<i`:s-c  cir  lravc.ljc:r.s  di,irrhca   is  the  cctnsurT.iri`;on  or  lcqijila   (a   Mclican  drink)`  v,'ith  cases

dcri\'cd  f"n  .1  lio!pital  in  ^capulc`o.  Mexico.  over  a  dcr`ir.ed  rveriod  of time.  What  might
i)a  the  pro[,tr  "cc`jntrol"  £iroup?

Lilicnl'¢Id`  in  rlis  lc.`lt}ooL  on  cpidcmic)logy  [2].  cLprcsscs  tlic  commonly  held  vicu'  lhal

the   ..conlro}"   8rou}i   should   be   rcprcs¢nlativc   of  "lhc   {~'.cncral   population"   (as   to   lhc

cr.pot,urc  rat¢}.   Eui  lhc  mcanin,g  or  this  is  `'cr}'  obscure  in  the  example  at  hand.
•iliis   general   car,ccpl   is  mac!c   somc\\'hat   more   rcs{rictivc   in   the   rcc€nt   textbook   Oy

Schlc'f`r,cbi-.lan.  5p€cj.ric  to  ..caseionlror`  sludics  |3}.   IIc   rercrs   lo  a   nccd.  in  general.   to
Sample ..lhc target  itor`u!3lion..` d¢fincd  2s "a  subscl  or ihc  Sci`cral population  that  is both
.ap.a  risk  f)f tlie  stiiJy  cxposui.c(s)  and  the  dc`'clopm¢nt  or llic  stud.y discas€."  While.  as  w.as

nci{c.d,   the   nicanirig`   or  cvcn   "the   gciieral   population"   js   r.Ircady  quite   uncl¢ar   in   the
e*amplc  8t  har`d,  toiall}'  m}'sterjous  is  tbc  concept  or its  sul]sct  that  is  ..al  risk"  for  both
tcquii.i  use  and  lhc  .dc`'clopmcnt  or lravcllcr's  dj.irrhca.

\'/ha`cvcr  may  bc  tlic  mcaninr,s  of  lliosc  conc{p`s  in  t!`Ii5  cxamplc.  it  is  clear  that  lhc
cor]`mon  pr.icticc   or  using  ncight>ors  (who  inigh[  rcsidc.  in   Boston.   Mon`rca],  clc.)  as
"}iopulation   controls..   would   be   very   inapproprialc~E.,rossly   cxaggcrating   lhc   causal

rclBtion  or the  incic]ciicc  or travcllcr's  diarrhca  lo  the  consumption  or tequila.
11   is   t{]c   p`.rposc   hcrc   to   propose   ttasic  principles   or  valid   sclcciion   of  subjccls   in

•.caseioT`lrol..  slutiics.  They  dcri`'c  from  a  rcasscssmcnt  or  tltc  i]resumcd  nature  or th`c
•.case-€oii{Iol"  study.

TIIE   I:SSENC£   OF   T}lE.   ..€^SE-C.ONTItoL..   STUDY

A  cctniliioiily  licltl  conccpi  or tltc  ..case-control"  stud}'  is  ltml  il  is  ll`c  altcma`ivc  lo  lhc

fii}„".I  .`liirl}J.  T:ic  ti.i.,iiiii`iion  is taken  lo  be  oric  or..s]nipli7ig" in  11`€ scnsc  thal  in a cohon

stilti)I   {7r`c   ..s:`ii`iilct..   itciii.lc   rrcc   of  llic   illncss`   rqtrcscii`in8  diITcrcnl   calcgorics   or  lhc

r,1.ii`jil  f.ifl{il   /itt`lci`,ii,`l  or  know`ril  Liiidcr  study.  uitd  I.ollows  ll`cll.  forvi`ard  in  limc  1o  lcam
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.regarding  ihc  c.{iu`al   faclor.   In  oll)cr  words.  so  8ocs  lhc  lhjnking.  in  a  cohoH   study  the
invcstiga{ivc  ino\ciucnl   is  "from  cause  lo  cITccr  and  in  a  ..c:iscionlrol.,.  sludy  "from
¢rreci   io  cause..  I.1|.

Tliis concept  or the csscnce ..casciorilror  siudics as  rcprcscnliiig  lhc  rcv€rsc  of cohon
studi.cs  I  be`licvc  lo  bc  I.n  error.   I  lcrm  il  ..lhc  .lrohoc.  fallacyJ`  using  I--cinslcin.s  (4J  highly

dcsi`rjpU.`'c  lcrm   for  ltic  commoiily  csrousi`d   rc`'crsc-of-coltoH   notion.

^lmoa    as   crroiicous.    and    misleuding.    I    consider    lhc   component    noljon    thal    I.n
"casciontror'  sludics  tlic  conccm  is  lo  compare  cases  uilli  nori-cdscs.

Any  study-"cascionlrol..  or  w'halc\'cr_n  llic  incidcncc of illncss  must  be  based  on•        the   I.ncidcncc   cxpericr`ce  or  a   particular  populat;on   as   I.I   moves   oycr   lime.   The   study

popuJalion may  be dcr`r`cd  by an  €i.cw cxpenenccd  by  ils  members,  wjlh  lhc  mcmbershlp
lasling  forcyer  thcrcaflcr;  or `1  may  be  dcfincd  by  a  I/a/a  lasn.ng  for  lhc  duration  of that
slalc.  The  two  `ypr.s  or  membershib  cri{c~rrci>fi-oAom  (i.c.  adynamic.  or  closed
po|)ulation9   .1nd   d.t"ami.c  (open)   populations,   rcspeclively   Tticy   arc   excmbljficd.   rc-
spccli`'cly,  by  the  palicnts  in  a  clji`,!c3l  ln.al~a  cohon  dcfincd  by  the  e\'cnl  of cnrollmcnl
iillo  it-and   l}ic  catctimcii(   popu`au'on   (for  a  given   I.llncss)  of  a   paru.cular   }iospital-a
dyn,`ITiic  po[jul,ition  dcrined  by  the  state  lhai  ir ihc  illness  \+crc  lo  dc\.¢lop,  one  w.ou'd  go

lo  the  hospital.  ^s  another  j!Iustra[i.on  of  the  duality  colisidcr  the  Framingham  Hcan
Study.Th¢slufl}'popul,1{ior`jsacohorl.dciincdb}'thcc`.cnlofciirollmcnlI.ntoi{,in1948.
once  and   for  .ill.   ^n   aliernalivc   lo   Ibis   vi'ould   hat.e   been   to   follow   lhe  populaljon   of
FI.amjngham  lisid¢"  from   1948  onward-the  catchment  ror>ulaljon  for  a  case  rcgi.stry
thcrc~withproplecnl¢n.ngandexjlingtheresidcn[st..itusinlhccourseorlhcstudy.Thus
lhc   lcrm   "cohoH"   rcfcrs   lo   one   of  the   two  possible   t}.pes  of  d}`;;c}mi.cf  for   the   study

population  and  the  al[ema{ivc  lo  a  cohort  study is  a  dynamic population  sludy~ralhcr
•  than  a   ..case<olitror.  study.

Gi`.cn  a  .qudy  population`s  cxpcriencc  over  lime,  or  a  i/!idy  bare.  it  is  ncccssary  lo
asccrlain   lh:  ic!eyant  facts  abeul   the  oceurrcrice  of  lhc  ;Jlncss  jn   lhi.s  cxpen.cnce.  One
approach  to  l}:is  is  `o  ¢mplo,v a  sl.mple ce".ur,  that  i's,  to as.:ertain  aH  of lhe rcJeyanl  racls
on  aH  members  of lhc  study  pepulation,  as  is  common.place  with  populations  (cohorts)
in`'olved  in  clirlic.il  ln.als.  An  allcmativc  lo  this  apprc`ach  is  c)nc  of combini.ng  census and

sampljrig.  Fir s!  one  uses  a  census  of the  ba``-populalion  as  to  outcome-lo  idcnliry  aH
cases.  Then  it  s::and  ccn.sus  is conduclcd  on  the  cases  1o ascc.rt3i.ri  other  facts  (conccrTiing

ilic  dclcrminanit  nic>dificrs  and  conrounders)  on  lhcm.   I-in{`lly.  a  sample  of  lhc  base  is

ils:d   to   obtain   ;r]fomation   of  the   latler  type  about   il    T}iis  al[cmalivc   to   the  census
approach  ma}'  b¢ coilsic!cred  lhc cf;ij!cf-fc}mp/a or cojc-.6crjc .1pproach  (5}.  It  may  also  bc
tcrmcd  ihe  cLiJ€.-„/""  approach  {6),  since  lhc  study  base.  u'li;ch  {hc  sample  rcprcsents,
islhcdircctrcrcti.n`ofthcempirica!pat{ernofaccurrcnceI.ntflcstudy.Onthcothcrhand.
the  lcm  "case-coiltl.ol" approach  is  a  misnomcL as  lhc  base  sample  is  no more  a control
scrics  than  a  census  of  lhc  bast.  (rcfcrcnt)  is.

1.lic  ..cas€ic`nlH"  lcm  is,  I  belic\e,  a  rc!1ccljon  of lhc  `.{roliac`.  faHacy of the csscnc6
of this  t}'r}:  of st`idy.  H  reflects  l}ic mi.s5uidcd  notion  and  pracljce  of compan.ng cases  wilh
!i~jncascs  in  `.cast-control"  studies.  If a  census  of  the  base  \`'crc  used.  Ihcn,  ill  a  simple
sjlua[ion  the conccm  ``'ould  be  to I.ompare  lh¢ inclcx  ralc r,  # a,//J,  wjlh  the  fcfcr¢nce ralc
ro*f/Bo,a,aiidD,dcnolingl.hcnumlterorcascsandlhcsizcofttascsegmcntrcprcs¢ntjng
l!`,cithcalcgor}'ol`ibcdclcrminanl.Bynomcanswouldthcnaluialcomparisonbebeiwccn
|lie  case  scrics  aiid  the  base  as  lo  thci'r  distribuljons  by  lhc  dclcmiinanl.  Ir a  sample  of
size  6  a 6, + 6o  is drawn  from  lhc  base  8 -B,  + flo  so as  lo  cstilTiatc  the  rclalivc  sizes  or
#,  and  Bo,  then r,' a f,/6,  and  ro' = co/6o a[C slcehaslically proportl.oml  lo r,  and ro, so lhal
tlic  empirical   rate   ratio  is  csH'mable  as  (a,/6,)/(co/6o).   The   point  I.s  lhal   the  coiilrasl  is
b€iu.con  lhc  jndcx  and  ri.rcrcncc  catcgorics  of  lhc  dclcmjnant  rc8ardl¢ss  of  whclhcr  a
census  or a sample  or (hc  base  js  used.  And  the  u(jlily  orapprccjalHig  thls`I;cs  jn  its acccn(
on  ttic  study  b.isc-lhc  popuhtion  cxpericnce  or  which  the  rc'rcrcncc  scrics  is  io  be  a
rcprcscntali`'c  san`plc  (as  to   lhc  dislribuljoil  of  lh¢  dc(cmin.1nl).

Summarizing,  the "caseioJllrol"  sludy is  not  ljic allcrnatj`'c.  or c`'cn  an allcrml.ivc.  to
t)ic  colion   sliJdy.   A   ¢ohon   sluqy   ilivolvcs   a   cohon   as   ils   tiJsc   popuhli.o"   and   ils

coaprice±rmor.tr,;.rs~rH€,L','',pxpl.frlgrFT,-{7.rltr;J7,Tsvy7xprTTT"pr,'rmjT{T"TFinr~il.`r'|`.an-,`1
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al:crnati`'c   is   lhc   t]sc   or   a   d}'mmic   Ttopulation.   A    ..case<onlrol"   study   invol`'cs   a
census.sample+asc-base  or  case-rcrcrcnl~straicf}'  or  asccrlaining  lhc  racls  aboul  lhc
study  base.  and  i(s  allcwiati\'c  is  a  simple  census,

DEFINITloN   OF   TllF.   STUDY    BASE

\Villt   the   ..casciontrol``   stud}'   `'icv.ted   is   a   matlcr   or  census-sample   approach   to

fact.finding aoout  the  study  base. valid  sclcclion  of sulijccts  (case  ccnsus and  base  samplc)

prcsupposcs  understanding  or lhc  dcfinilictn  or the  study  basc`  notably  a  dualit}'  in  il.  This
duality  corresponds.   roughly.   to   the  common   distinction   belu.ccn   "population-based"
case~rcf`crcnl  studics  on  `hc  side  and  ..hospital.t>ascd"  oncs  on  the  other  [3],  but  it  needs

claririca`ion.   For.  in  terms  of  the  conc€ptualization  or  the  csscnce  case.rcrcrcnt  studies

proposed  hcrc,  aH  orthcm  arc  population-based-hay.:ng  to  do  viilh  lhc cxpcricrice  or lhc
ba5c  F,c7pulatl.on  over  `hc  time-rramc  or  the  study.

•rhc  base  m€`y  [re  dcmarc.atcd  a pri.ori.-as.  for  cxamp]c.  the  population  (dynamic)  of a

parti.cular  m¢iropolitari  8rca  o`'cr  a  particular  p¢rjod  or  calendar  time  |7].  With  such  a
dcrinition-a prt;"4rj' dcflnition_r lh¢ base, lhc cases ctr inlcrest arc dcfined` sccondarily.
as  the  cnlirety  or cases  arising  from  the  base  so  dcrinctL  Tlic  cha]lcngcs  arc  to  ascertain
lhosc  cases  on  a  census  basis  and  to, otitain  a  prc>per  samrjlc  of the  base  its¢lr.

Alicrna`ivc!,v.  the  fojcij  may  be  dcfincd  a prl.ori.-ast  for  cxamplc,  those  appearing in  a

parlicular  ho.cfi`al  over a  particular span  orcalcndal.  lime.  Such  a  case scrics  is.  I  propose.
to  Le  thou8hl  or as  a  c€nsus  or cases  in  th3  correstrond:iig  bast  by  dcfiniliort-with  the
dcrmilion   or   l}tc   base   ll`us   jecondar).   to   lhc   case   sclcclion.   The  justification   for   this

pToposilion  ;s the  inip¢rati\'c  that  the case  scrics and  lli¢  base  sample  be  rcpresentativc  or
lltc sarnc populatjo;I cxpericnc€. that is, that they be. coh¢rcnt. With a c€nsus asccrtainmcnl
or cases  achic`€d  tiy  definition,  the  challcnge  is  pro|y.r  dcrinilion  or  lh¢  secondary  base
inherent  in  `lic  case  cnrollment~and,  thcrcupon,  its  proper  sampling.

Gil.cn  that  ..tr,c  case  series  is  lhc  totality  or cases  in  a  secondary  base.  such  a  Oase  must
be   //jc   popul3t(c>n   cxrcn.Once   (the   cntircty   of  it)   in   \`,hicii   €of/I   potential   case,   had   il
occurred.  h.ou/[7}`a\'c  b:cn  included  in  the  case s{rics.  The  introductory cxamplc  s¢rvcs  as
an   illuslrat;o.1   or  this.   For   the  cases   of  travcllcr's   diarr}ica   identiricd   in  an   Acapulco
hospital  over a  particular span  of time  `hc corrcspondin8 base  is  the  cxperiencc, o`'cr lhal
tiiTic  span,  or :r.c  populatioii  in  which  each  polcntial  Case  or travcllcr`s  diarrhea,  had  it
ocoui.red.  wo.jld  !t.i`'c  appeared  ill  `hc  hospital  and  v,'o\tld  }ia\'c  been  enrolled  in  the  case
.`crics.   In  other  u'ords.  it  is   the  cxpen.cnc.c  or  the   liospilars  catchment  population   for
lravcllcr.s  diarrhea  over  th.c  period  or case  accrual.  This  dcrini`ion  or  the  base  makes  il
obvious  that  lici:!h6or.  and  siblings  arc  unljkcly  to  be  c`'cn  mcmbcrs  of lhc  study  base

(secondary),  lcl  alonc  rcprcscnlali`'c  or it  (as  to  tequila  ugc).
^mons aclii,il c,ludics` cxccptionally illustrativc is lh€  lntcrTiatiol`al  Agranulacylosis and

^plastic  Anemia  Study  |8).  Enrolled  arc  t`\.o  types  or cash`hc  one  lhal  is  admitted  to
liospilal  b¢causc  of lhc  discasc,  and  lliat  which  dcvcioi]s  during  hospitalizalion.  For  the
cases  or lhc;forTnc.r  type  lhc  corTcsponding  popuhlion  cxpcricncc  (study  base)  is  lhal  or
the  ca`chmcnl  pof.tula`ion  (for  agranulcx=}'tosis  and  aplastic  anemia)  or the  part;cipating
l`ospilals over tlic r¢riod orcasc cnrollmcnt-an out-of-hospital popul.alion cxpericnce.. By
contrast.   for   lhc   cases   dcvclopin8   during   hospitalization   lhc   base   !s   lhc   in-hospital
€xr):ricnce  or all  p.ilicrits  in  u'}iorli  such  clcvclopmcnt  ``'ould  ha\'c  been  diagnosed  in  the

participaling`  hoQriilals  over `l`c study period,  !cf.iirdlcss or lhc  admission di3g_nris. Thus.
for  llic   lwo   t}.[`¢s   tir  case.   ilic   rcspec`ivc   b.isc  S.impl¢s   must   bc   rcprcscniaii`Jc  or  lhc
hospitals. catchmcnl  popula{ions  :ind  lhcir  monilorcd  paticnls.  rcspeclivcly.  Thcsc  slate-
mcnls  imril}.  Ill.`l  in  lhal  stiidy  lhc  primary  coirm`i`mcnl  w'.`s  lo  liospiial.idcliiiricd  cases.
aiid   llial   llic   Ill;`llclif`cs   uici.c   to   riropcrly   dcrinc.   and   lhcn   lo   properly   siimplc.   Ihc

.coimrontlin}'   li.I.,c  cipr.ricnfcs.   M'ilh   lhosc  dcrii`iiions  scL`.Htdary  to   the  mcaris  or case
.,,....  _ ....... _i.._    ._...n^,„H  „,;il`  ih.  n^®lArntc.ttinpmtc
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primar}'dcfini(tonsrorlheni~lliccxperi.ct`ceoflhepopulali.onorWcslBcfji'novcrlhe
sludypcriod.rorcxaniple.Thuslhcchallcngewasloic!€nti/`ydHrclcvdnlcascsorlhe„
illnesscsan.singrromlhoscr`opulalioncxpcriences.andmoniloringofallhospi[alsinlhc

areas  in\'olvcd   was  ju(lgfd   lo  afford  a   rcasonabjc  approwiulion   lo   ltlc  deslrcd  c¢rlsus
asccrlajtimc"orsuchc{is"Hdcser\'csp.irlicularnolclhalcvcnirlhebasepopulalion
isorlhcprinur)'l}pc."bynomcansnceclslobe`.lhcgeneraJpopulalion..(whalc`'crmay

belhcnlcanmgofthisphrasc).Thispri.ncl.p!ciswcHi.ngraincdinlticclmlcallri.alparadigm.
hlhcsclrl.a)soncstucjicslhcincidenccorheallhoutcomesjl`rc)ati.onlolrcalmcnl-not
inlhe..gcncralpopulaliori"norltl¢"gencralpalicnlpopula{ion..billmlhcparlicularlype
ofpalicnlciiroHcdmlllclri.al.naccords.aswe"wilhthcoullooki.nlaboratorysc;cncc:
nobody   dcmanc!s    thal    lhc   study   popuJa[;on    be   rcprcscritalivc   of   ..the   gcncral    rat

population"oritscoun{crpaitjnsomeolhcrspccics..wha!ma{lcrsislhatonei.5cJearon
what  par,'t..-u/ar  I.``p€  or  populatjon  i.I  is.

lljswc.r[hyorfurihcrnci(clhallhcdcfinitionoflhcstudybas¢,beitpn.maryor
s¢co,idary,docsriolrcs{rictthepopulatl.onlopcop`c..alrjsk"rorlhc..cxposurc..(Index
cal¢gorycirlhcdclcrT"na"undcrstud.\')nortolhosc"aln.sFrorthci`Jncssa!i.ssuc.
Ifcvcr}orieinlhcstudypopulaljonwercprcdeslincdlothclrslaliisof.`cxposur¢..or
•.noncxpo5urerlbiswouldbenoworsetban"self-sclcctjori..I.nlhcconle"ofbei.ng"al

n.skrcspcoiaHylrprcdcsH.na[I'onwercbasedonrandorrHzation(bylJicLord).Asforlhc
riskoflhcUlncss,lh¢r¢isnoi.mperati.vetohay¢lhes{udypopulalionconsi.s{ofi.ndi.yl.duals

o`[mff_,n,_z?:rr=r:ii:,.c,-h;cndp,|o:I;t:ii;;;,:n:s:,i¢,`a:5nf.,`huan,a,vh¢¢`?neci:usfoynpooFpifo,:%=Fnks:sot"?;,:nil:iiisu;di,i`ss
a  matter  of v+astc  and,'or  obfuscation.

FjnaH*!hc|.o.iccplanddcfinjlionoflhcs{udybas¢arccri{i.callothcundcrslandi.ng
ofwhe[ri"I,'iec`iscs€ncsshouldbercpf..scri[all.veofaHcdscs(2,4j,orwhc{hcrI'nsicad
lhjsdcmaiidi.s..mi.splaccd"|9jAsJon8as"aHcas€s..mcansaHcascsan.singrromlh¢
sludybasc,thisquali(yisjnhcrcn{inthcccn5usofcascs~ensusasc¢rtainme"in{he
con!€Ilordprl.mar}'bas¢,andcensus.by-dcfini.llonwllhasccctridaryonc.

VALID   SELECTloN   OF   SuBJEC1-S

Sp:?:'?I:enc°::¢d=br=.`:¢::,hict°cV,¢CrreT}nd`{:agmp.ri,n.Ckp.'er.°nr.Sat.b±:=:.S¢_lcc:!o`l`inasucrer¢n"udies
islhalllicc]scsencsalidfcrcrcnlsamplcbercprcscnlalj+'cof!hesamcbasccxperiencc.

Wlicnlhcr,ascjsdcfincdi.npri#iarylerTns.Ih¢challcngcserc,Iasv.asriolcd.1oobfal.n
ac¢nsiJsorcasesiri"logcllicrwilhasamplcoflhcbas¢ilsclf,withlhela{lerrcpres¢nlali.vc
of  [hc   base   as   lo   j[s  dl.slribuljo{i   by   lhc  dclcminanl(s)  of  jiilcrest.   -rhc   parliculars   of
complclccaseasccftammcnlarcma{tcrsorproccdurallechiii.csclc.andthcallainmc"of
yall.dsamp'eofsuch.iba..cisam.itlcrofsamplln8lhcoryi.ng¢ncral.8o11]orll]csclopi.cs
arc  oulsidc  l}ic  scope  of  lhc  prt.scntalion  hcrc.

Whcnthcb.iscdcrin;{i.on.issccondary1ocascstlccli.on,aiidl}icc.isesciicsthusvah.d

bydcfiniljon.I)`cch.iHcn.qcisvalld5amplmgorlhcbasc..1hi.ssampli.ngi.sgui.dcdbylhc

dcrmiljonofthc.secondarybas.c.Thus.asafirslcxamplc.forlhcpopulali.oncxpcn.cncc

(popu!ationlimt.)roriT`cdbypeoplewhoh'oif/JhavccomclotlicAcapulcotiospitalhad
lravcllcr`sdjarrhf.at)ccurrcd;nlhflimcperl.o(lorcaseaccru.il.anapproprl.alcsamplcis
conslilulcd   by  p{.oplc  \`!io  "  come   lhcrc  due   lo  a  condlli.ori  which  is  known   lo  be

ino'5e;:,::,n.::-:b`',C[, :s`:hac'cr::rc::Ccr:S, sd|anror;Cna ,:Sbea(urncracs,:?cdf°tro ::: I:£ :F , :: u',;)ac/ s|:Ta,?aur',Cy:     `
asasecondclample,rorcdscsof.igranulacylosi'sappcaring`inllicsludyhospildlsbecarisc
orlhisdlscas¢,.isuilablcs.imp'cor(hcb.isc(jnrespccllorcccnldrugusc)ispaticnlswho
djdcomcioihoschospitalsrorsolncothcraculccondjli.onwhicliisknownlobercrcrrcd
lolhctios"irillics.imccirciimslanccs(orgcogr:lphj.cJoc.ili{)iicli`).is.i£:rjnulocylosi.s
is.   and   wliosctloccurrcHcc   ls   lnow`n   lo   be   urircl.ilcd   lo   Ill,c   ii¢c   or  llic   tJriigs   al   I.ssuc.

Ncj&hbors.wticnnollr.i\cllmg..irclikclytob:mcmbcrsofllijsbulscpopul.illonduring
thcsludypcriod.bulltieirtiis(orlcsorrcc`c"drilguscarciiolrcpri.sciiljii`Jcorlhoscin
I+,cSiudyb.iscirihcncigl`bors.hislorlcs.ircldLc.nundcrcircumsluiiccsI!i,Illcndlobe

atyp;.caliii.iirnisorrcccmdrngusc.Inparliculmir(hclnsloryorri`ccnlc`f\o>urcisldlen
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a5  or  |lic  limc  0r  t`Ol11C   irllcrvicw'.  arrungcd  al   lhc   ncif hbor.s  convcnicncc.   Ihc   his`or}J  or
I,c  ijsc  or analg`csii`s  ti{iurs  or  da}'s  carlicr  is  unlilcl}.  lo  be  l}.rtical  or  such   time  scgmcrits

.n  the  lolal  pt.riod  or  lhc  ncighbor`s  mcmbcrship  in  `lic  s`ud}.  rtoriuldtion:  hc/she  may  bc

a`.ailal)lc  zll  a  pdrlicular  timi.  because  a  condition  lcdding  lo  analgesic  use  is  prcscnt  at  that
time.  or  bL®cause  il  js  absent.  As  a   third   and   final  cxamr>le for  ..ascs  or  a

dc`.c lo p i !g  i n  I hLi|a|!jfip£±!ipg±e±ni±j±!±+g_t!±|edmj±sinLl
ra n u I cre

rcrcncc  seri.cs  must

i,;En¥¥oj:T;:_g#3rLcg,#oc¥rL:ftcfas¥_:¥;oLh::rr£;af:#±#::Zt::::#:::+
because  or.  afranulacylosis.

As  has  bee:n  implicd`  jn  the  sclcction  or  a   hospital  rcrcrcncc  scrics  ror  cases  incidcnl
outside  of  lhc  rcgislry`   lhc  need   is   lo  be  able  lo  Jcrcnd   the  diagnostic  inclusions.   not
cxclusions.  T]ic  cn.lcria   for  admissible  dia8nostic  cnlitics.  given  abo\'c.  have   lo  do  w'ilh

diagnoslic  fnlities  as   lhcy  rcprcscnt   `hc   reason   for  cnlr}'  into   lhc   hospi[al   ralhcr   than

incidcnlal c`indjtions  |9].  In  order  lhal such  a  condilion  (prirriar}' diagnosis)  be`  as a  reason

for  liospilaliLatjon,  similar  lo  the  illness  under  slud}..  it  is commonly  important  lo  choose
diagnostic  cn(itics  for  which  hospitalization  is  cqually  clccii\'c,  or  obligator}'`  as  ror  lhc
jllncss   undci   study.    In    respect   lo   incjdcntal   (sc¢ondary)   diagnoscs`   the   admissibility

(non<xc:usion) cn.leria  for  lhc  rcrcrcncc  5ubjccts  and  lhc  cases  must  b¢  the  same. as  thcs¢
scrics  rcprrscnl`,rcspccti\'cly.  Ihc  study  base  ilsclr and   lhc  cases  lha`  dcvclop  in  il.

Ir  lhc   c+a,s¢s   arc   idci`iiricd   from   a   rcgi.siry   or  dcatJts`   ihcn   ihc   selcctjon   or  rcrcrcncc
subjects  must  be  guided  b}'  principles  complctcly  an2logous  lo  those  guiding  the  sclcclion
orhospjtal rcrcrc,nco subjects for cases idcniiricd  from a  hospiial. The  main principle is lhaL
ror  lhc  cases  (or dcalh)  so  idcntiricd  `hc  corrcspondj`ig  secondary  ba.ce  is  the  calchmcnl

populalion   or  the  rcgistr}'  for  those  deaths-the  cxpcricncc  or an  out.or-rcgistr}',  living
populaljon.  Il`us.  a   proper  samp!c  or  it  is  not,  gcnerall}'`  dcalhs  from  all  o`hcr  causes
indiscn.in;natcl}'  but,  insc>rAr  as  a  rc8istr}.  scrjcs  is  to  b¢   used  a`  all,  deaths  from  causes
whose  occurrL`nce  is  unrclatcd   lo  the  dc`crminanl  under  study.  [11].

Thus  far,  jn  tlic  context  ora  secondary  base,  lhc  focus  has  been  on  the  s¢lcction  of lhe
rcrcrcnccscrjcs-nlheprcmisctha_I_lj}£cas__cs€±FjLv~aJ.i±__try_.dgffLELtign-Itisimportant

+,-t'frFrffiITeasjbffFTfindiEBTTPT;perba-sJc---sT;in-plcdcpcndsonhov"hc10 no'c. how,c\,c
case  sen.cs   is  dcfincd.   bec`ausc  lhc  dcrinition   or  lhc   sccondar}'   base   is  inhcrenl   in  case
selection.  Co.iscqucntly,  the  altair}mcnt  or the  cardinal  condition  or va}idity<ohcrcncc
or  the   numr,r2!or   (c`af,.)   a.nd   c!cnciminalc>r  (rcrcrcncc)   serics  in   tcr7Tis   or  the  populatic>n

i`,\;``i tl.!!i`..s  ; .;j` ......+.Ill..  . iJi.I/   i.`.  I.ii.t`jJii.i.d'  L`.y  care  I.ri   I;t\c  |`i.Ii;ti ;;i~`I?   cil-I;`il.r .-ase' s€ri€s i{'5clt{,

ln  parlicular.  it  is  c`omlTioiily  hclprul  lo  rcstricl  case  (ar.d.  sccondaril}'.  rcrcrcncc  subjccl)
admissibility a,rcording  to  <`i.ca  or rcsid¢ncc.  The more  the  admissibili(y  js  rcstrictcd  to  the
vicjnity  or llie  source  or C3s¢s  (hospital.  say).  (hc  Triorc  likely  it  is  that  the  corresponding

rcrcrcnce  suljji..L`ls,   had   lhcy  dc`.clopcd   lhc   illness   under   slud}'.   would   have   prcs¢n[cd
lI`cmsclves   to   the   source.   thus  ensuring.   al   least,   that   ll`cy  arc   mcmbcrs   or  the   ba5c

population. Ttijs, in  [um, cnhanc`cs lhc  likelihood  lliat  lhc rcfcrcncc scrics is rcprcscnLativc
or the  base.

Whatcvcr`has  bccn  said  hcrc  about  rcprcscnlalivcncss  rcrcrs  lo  lhc  dis`ribuiion  or ihc
dctcrminant(s) conditional on subject c]1arac(cristics coi`Lrollcd i»  (hc an~alysis or lhc study.
1Tius,  ir the  rcrcrcnce  scrics  is  unrcprcscntalivc  or  llic  agc~and  lhcrcby  dc{crminani~
disiribuLion  or ihc  baic  al  large  (mcrc}y  by  virluc  or being  a  hosrjital  series  or  as  a  result
or maichilig  by  age).  {hc  imperali`'cs  or rcprcscntali`'cncss (conccriiing  distribution  or the
dc{cmiinan( in lhc bdsc) in;iy still  be s.iLisficd corfditiomlly on a8c: and  uiLh age contro]lcd
in  the  amlysis.  v.ilidily  js  majnlaincd.  The  rcqvircmcnl  or  conditional   valid;(y   licrc  is
amalogoLis   to   lhai   or  conditional   simp]c   random   s.ifTiplin8   in   the   con(cx(   or  siraiiricd

sampling.
The  issue  orvdlidi{y  ill  the  sclccil'on  or subjects  jn(o  a  casc~rcrcrcni  stud).  is  not  simpl.\.

I n]iiucr  or cohcrcl..i`c  ltcl``'ccn  the  nulilcrulor (case) ilnd  dcnomjil:ilor  (rcrcrcncc)  s.cries as

lo   who(   ihcy   rcr)rcscnt~iis   ccnsiis   .and   sdmplc.   rcspecli`'cly.   To   be   couplcd   u.i(h   ihc
inn.r.ilii.a   nf  r.fiTt.crnl;Ili`.t.n£¢{  rir  l}1t.  .tame   h;l`c  ;C   [h;`I   nr  t`f.iimArA/H/i'r`.    tlnr~lil.A   i^


