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IVIRODUCTTC

The causes of the varlation in the intelligonce of tho pepulation
have baon ciﬂ&&ified'iﬁﬁa o main cotogordess horeditys over which
there 45 no oontroly and envizonmonty vhich theoretically is subicct
to some controls  The dndividual owos his obllity o tho constant
intoraction botweoen the dnuabo eirg}ami&ﬁy tronsmitted to bim by his
purensoy ond the paéiziw?ﬁar clyoumstances da which he is bomn and developos
anct to which be tends wlth verying suesess Lo adopd and adjust himaolfs

Bupt (1056) has sugoestod thad horedity michd eccount for as much
oo 755 of the variation in obilitys wheroos Knoblosh and Pagsamandel (1950)
with tho direetly poposing view, suggest thot oll the obsezvabio
dfforonces in intelloctual obility are the xosult of pronatel domagos
the birth procoss o2 postenotnl conddtions,

I{ hag boen suggested that a poductlon in mental xetandation will
accotpany o reduction in porinatol mordality (Clifford, 1964)s
ihis suggestion 1o based on the idea that porinetal porteldlty is the
ohoorvad portlen of the leobopds and thot the submorged and much the
lorger porbion is the subclindcals witetooniseds mindual brain damago
vhich rosits from advorse prenatal and perinatol fackors.

VYarious authoritics have listed tha princlpasl obstetric factors
vihieh are thought %o increase the 1ikelihood of montel subnormality
(Doiwd, 190035 DRichoxds, 196%; Illingworthy 1964), and 18 will be the
prmpose of this work to detewming the relative offect of euch of these
fuators, and cupporting the theozy thal thelr domegling offoct is coused
by footal anoxlas to chow thot o bigh level of matexnal haenoglobin is

a protective factois




Thud gortaln guess mental ammd neupologicnl defacts are poslilvely
agsoclabed with ohebetric hazerds, cuch as promaturd ‘;Pm fookad hypoxia
due o seveye complicadlons of preguoneys o govebral demage o deliverys
1s nob in doubte  OF thoe ohildyen bon in those advesse condibionsg
ohly g minoeddy ststain this sovers dobages the mojoxity csceping
porlous soguolacs Howovers thope 1o now Inowanelng evidence that
some of the less sexloun Srpalrments of motor and intelicotual function,
and sope specifle cducatdonal problese oy yosully from thase obobebole
aaplicntlons (Drilliony 1964}

Several studdes hove shown o inoveased incidence of "promoturity®
anonget montally subenormal and backwand children (Asohor snd Roboples 19693
Boshowy 1949 Bolody 1900 Falwweother and Iilsieyy 10003 Deillicn, 19003
Subchoniio BY Ay 19033 Zoppellos 120633 Dovenbong ond Ongs 19043
Rostofinekiy 190647«  Othor worbkers have found that the sppayent
differencos in intelligense beltwoon chlldyen born prematurely ond
matched control vatony (lsoppoared when due allowancoe wos made fox
inadogiate nabohlng (Howard ond Wagpell, 19633 12&&@1&& 1960
Maelonaldy 1964), and thal premature bleth unassuolated with intros
crandol dnjupy dld fob affect nental develupmont (Tredgold and Soddy, 1963)e

It ds pocgpbed that prematority s one of the more dangeyous
obatetyle complications (Hulnd, 19003 Hutler and Donoham, 1963) but
Fow authorition whon dissvesing promturity hove 9 fferontioted botween
bablos of low Bizth wolght for gestation: and purely lwmmature babloss

About one thizd of all boblcs classed as “premature™ on a welghd
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baslio gro in fach bomn afier o progoaney of ab least thiztvecight weoks!
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duzation {(Dutlor and Ronchomy 2908)s and sa the toxm “dysmoburity?
has boon intraducsod to dosexiboe the conditlon of thoso hablos bomn
underwoloht for the period of goshatlon (§jostedt 8% Aly 19503
ooty 1DOG)

Htudios into cosobpal wsyelination bove shown that the velnepehile
period for human infonts would be from the sovenih introuborine
ponth o the end of the fiwst fow months of postenatal 1ife
{Dovison ond Lobbing, 1066)e  Thovofore the fullstorn sguborn infanty
ond oven more go the immaturely bosn, would thus bo abt speelal xisk
from coxboynal focbors; espocially onoxriae

Considoration of the findings of Fubtler and Reneham (1963} shows
that bableos premeture noconding o welght oftor ma%urevar prolonged
progiuncys leos dysmatures have a mortality rabio which is cighi
tipos higher thon thot for beblos weighing over 5% lbsvs whorcas
hablos wolohing O lbse and overs and boen bofore tho thirtyseichth
seek of prognoney have o wmortelity rotio which Lo only twice thot of
all babios welghiog over O lho.

Recont work on placontal onotomy bas shown that the welight of
the boby voardos divectly with ¢he welght of the placonta and the
chorionic villous surface avea (Ahorno and Punnill, 18664)«

Thic work would support the view that ayematurlity zesults {rom
placental insufflciencys vhich couses, amonget other nutrltional
doprivations, a roduged oxygon supply to the foetuse

To differontiate such disiinet conditions as immatupity, birth
trava and othor obstotric hazards is sometimes imposvible, since
froguently ong condition may vesuld from another, cege traumn gousing

corabzal oodetias loading to cosprossion of the corebial vesscloy
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rasulting in fschoenda and anoxla (Rostofinskd, 1964).

indeeds ismoture infonts sustodn birth injurics in higher prosortions

Cthan fullstems Jufants (Rouplasy 1956) tue porhops 1n some weasure to

the fragilisy of the Dlowd veussels and the hypoprothrosbinacmia
{Mountors 1959)«

Hraln dosnge can ooour elther durdng intrauterine life or poste
ngbollys  Anomla or hasnorrbage le the usual couse of the domage whichs
1€ 3t 1o sufflciontly oxbonsives resulis in mental subnormality
(oLt 1960)e  I¥ has boen osiimatod that bizkh injuzy could account
for 5% of a1l wental defoctives (Kizman, 19525 Tredgold and Soddy, 1968),
but in 1966 Kizman xadsed this cstimate to 11%

Tole relationship has found support {rom many anthorities since

Littlets oziginnl work in 10062, and it has boen concluded thot deficits

in complen verbal and visuomotbor taslks may be indicative of "ninimal®
brofo damage (Klatsking 1904)«

Roecent worl has shoem that blzth injuries are due prisarily to
intrauterine asphyxia rother thon tho actuol trauma (Relds 1959
shvenaineny 1964}« Bublor and Boneham {1903) reported that in desths
following Lroceh delivery thore was three tines more intraportum snoxis
than puxe corebzol bizrth trouwmas ond the annuel peport of the Regisirore
Goneral for Seotlaond (1962} showed that paranatel anoxia coused pore than
four deaths to overy one by modbenlcel injurys end this io confixmed by
Courvillo (2963) who found a sisdlar proportion in 465 peoonotal doathce
It 4o now ostablished that mechmicsl injuxies ot Births such ag coxd
prolapse and malpresentations o woll as bigh op ild forocps deliveriosy
ae of Bittle sionificance in the oetlology of mental rotapdationg | but

zathos thad thost prenatal end perdnatal fectors which preduce onoxin



ape of preater dwpoztance then mechandoel injuey in rolatlon Lo poghe
natal noupological scouoloe {Selnltakys 1§@é3¢
It s commonly théaghﬁ whot the first-born child ls wove iikely
2o bo monbally retorded {Troduold ond Soddys 1963) due to the incioased
incldonce of bizth Injury (?emrés&g 1949)y and 1% has boon epid that
the geeater the number of siblings proceding tho haby cupectod, the
hetbor aro his prospects of boing bown safely (Yehwartzy 1901)s
- although Bublor and Doncham (1063} canfizm thot there is in fact an
ingreased pich to tho flrsteborn cotpared o the secondsboing they
show thot subscouendly the »ick rises with cach birthe  However, 1%
ie known thot the average bisth welght zises with parlty {mekoorn ond
Gibgony 19513 Ham ond Penroses 1051) and this advendages duo peshaps
to Liproved placental funchion in later prognoncies, moy protect the
intelioatual developmont of the lator childron in the foamllys
Also, Hinkoweki (1097) has suggosted that in multiporac the uberine
gontbractions are less powerful and oot for o shorteor times and thoreforo
have less of an advorse offect on the placental blocd flows Novertholesss
Polgwenthey and Illaley (1060) did £nd that tho highesr popitliecs were
oveperaprasented in tholy serips of mentally hondicappod childrens
Thore 1e an overeincroasing ibrary of ovidence that asphysla of
blxth is o couge of montol petoxdations Soversl roetrospoctlve studies
have found o higher dncidence of perinatal anoxacnds swongst wentally
retarded children (Doxkey 19443 Rostafinskiy 1964}, and othor
prosaective studies of childron who wore egphyslated ot birth have
shown o higher incldeonse of mental retordation (Fraser and Willksy 10803
Walkox, 19643 Dachonoldy 290643 lastyuliovay 1964}« Ponwose (1048)

points to the results of animal cxperiments to support thisy, experinonts



which showad that induced anoxia ob blixth caused covebral damagoe

Although thepe i some evidence that the neonate has on increased
rasistmnoe to asphyulo (Swmithy 1948), paranatol onoxia is in faod +thoe
comaonont cauge of pordnadol death < 22,99 {Putler and Bonchomy 1903).
Increasing onoxlo causes foetel tachycordios then Dradytandia,
then meconium is pasced and theso signs of footal dlotress axve
associatad with increased perinotel mortollty (Walkoms 1954). .
Paronatal onoxia con also bo induced by pressure on tho footal heod
caueing bradycardio (Vogls 10043 Minkowskls 1957), ond it $s cladmed
that only slow aceomsodatieon of the head is phyelological and witheut
‘dangex to bho childs  othorwlses in prolonged and high foreeps deliverios
oy precipitate dellverys oopocelelly cotsoroan bixihy there 1o an
incweased probability of Inhibltion of normel bleod flow through the
covebral vossols {(CGoontofts 1959). Agaling anosia can cause . distentlon
of intracranial blood vessels, witls stognovicon of tho blowd, amnkd thics
ageravatod by hypoprothronbinacmia and the underdevelopient of the
vossels thongelvesy fo probably the roason fop such soevero dumnge
zesuliing from mininal trauma in dmmniusely born babios (loward aned
Warkolly 19923 Coertilor and Deolsbach, 1963)«

the relationship belween low oxygen saturatlon of the blood in
the wbillcal veln at bizth, and indent neurologlcal symploms pod siono,
do well demonsteated by iMokoweki {1997), who showed that out of
205 casogs 72 had bhod an oxygen saturation below 807, ond of thoge tiore
than half had abnoxms) ngurological signts

Heyns (31262) has no doubt that oven notmel iabour hes an adverse
effost on the foolus, mainly because of anonia, wnd he bas desoribod in

dotnil o teshnicue of reducing the stuospheric prossure ayound the



abdomined wall duping laboure He found thot the babdos boxn by {his
decomsrossion technioue Wero on average stpexzior in mondal ond
phyaleal dovoloowont to %ﬁns& not hoving oxperienced decovprossions

i his diseussion he says $hob the decosprossion may do no wore than
irprove the éixﬁulaﬁiﬁﬁ in the placonta 10 preghoncy and during labouy
whont thoze is o vory zeal daﬁgax of hypoxia (Ingallsy 1990)

Gertodnly abnommol features dn the lsmediabe postenstal poriod,
such as deloy in the ogbablishmond of reepirationy cyanoltlc attocks
and cowchral cxvings are signg of inﬁraa&aﬂim} domage {(Hoas Ht Aly 1034)
Bug, althoucgh 1t &5 an accepled cxitoriony the interval betweon birth end
the first breath iz on aewbremely crude asﬁiméﬁimn of tho geverliy ond
dupatdion of perinatal asphyiine

Studive of placeatal blood flows using redicective sodivmy hove
ohawn that certaoln obstolile complications could affect the footun
duping proguancy (Browd and Voalls 1953)s  Theso studles have chown
She peduced dnbervilious blood flow fn late prognatey cgw@iicaﬁad by
pre=aclonptic foxaomla and hypertensiong ond moze regent studles ingo
plogontal onplomy bave ohown thed the Sotel placental volung gnd
ghorionic v&;}ggaxﬁﬁgﬁaae anea wWoro cach yreduced by over 2975 in cases
of hyportension (Ahepne wnd Dunnill, 186610,

Solnitzhy (19064) hao otabed that toxsemia is not asgosiated with
mentol rotordolion, but wathax with minee degroos of corebral demoge
that iead to behaviour and gpeelfic leamiing dlvalilitioss  Complementoxy
to this ave the viows hold in ¥he UslieSele that there is o relationship
beteon the oxygon saturation of the blond to the foriug snd prescclamptic
towaenda ands in oupport of Hoyno {1964) that psychopropbylaniss which io

g wathod of prepavobion for active pasticipetion in lebour lovolving the



disuspecintion of voluntoxy auscloss liproves orygen saturatlion Lo the
footun and meduses intrepartun oophynia (WetleOs Chpolas 1906)

Redupad placcntal sufflcioncy may accound for the high incidence
of twins zosidont In mendal deficioney Inotitutionsy this Inclidonce
actually 2isos Lo W%y whovoas in the gonoral pepulation 1t 1o only 1.8%
tertainly 1t Lo agrecd that the mean intelllgenee quotiont of fwing Lends

o ho lover {(I1lingworth and roodss 10005 tochonalds 19643 Y1lingwordh, 1964

. ﬂ g @m

How o 2eviow of tho Litaopaturey Hytlen gnd uncan {16650) sueted
incidoncos of annemia of preghancy which xanged from 5% (Medical Boscarch
Counolls 1945) bo 20,35 (Soobt ond Covone 19693 Mubler ond Bonchom {1063)
ghowad thot 14«68 of prognant comon hoed o haemoglabin level below 70iy
and that the isl to the baby was bighor In theso cooess In faoty the
#isk of poeplngtal footal death was twlce the normal o those gases whoeze
the hoomogdebin level was belos G0

Howevery boocouse of differences in teshnloue of blood sarpling

b . A o)

and of osblmating and pesordings ond difforencos

Sate

n the stages of
proghangy at whish the sanples were tokeny publlichod surveys ate rarely
comparchle amd alloyw only a zmouwgh assesmuont of the lacidonce of anoemia
1 pregnancye

The principle that supplementory drod should ho glvan during
promaney S0 prevent anactia hos beon quostioned hy Hankin (1663}, who
foundd that thore was no signlflcant diffoxense in thoe mean haematoorit
Lovels in tho treated ond wityeatod groups ot any poardod, but his sample
was wall and hio sobbeds of solesting ble two growps orw cpen to
oriticisme  lybbon and Lottch {1964) domonstrated what appoared %o be

the novmal conemia of prognoney fhe to hacnedlilutions but cibed the




fincings of Corpiteen and Walker (1954) who found that Danty women,

vho hove an exceptionhally high intaoke of lron in thelr diely do now

show this hoomodilution offects It is the opinion of friscoe (29063}
that thiv teem “physicloglcal anocmia of pregnoncy® should he abolicheds
that o drop in the heemoglobin value durlng preognonsy is nob noziaals

and thal oll womon chouid zocelve lron supplemontation during preghoncys
rogardloss of thelr haomeglobln lovels  from his Jovestigations into
$ho omount of stored iron (dotunils of bis mothods are not glven), Briscoo
s estinoated that 204 of pregnant women hava normal stoves, GOL have
yoduces sboros and 204 have no storags Irone He found that the
incldence of "ﬁi@ﬂif&ﬁanﬁ oncamia® ronged from 208 Lo 0% By using
the differontlal forzloxonmine toobs which is hased on the ivon chelotion
of dmsﬁaxmﬁuxm&iﬁa-ggaﬁﬁﬁﬁﬁ&L“), Fieldings' U'Shougbnessy and Runstzon (1969)

AR

have agcurotoly meosuzod the fxon stores of apporently hoelhy womsn with
nommal haanoglobin lovelsy ond hove found thal onesthizd of them hove no
slonificant fvon. stososs  Add Lo thds group the 208 of womon who oxe
clinfeally aaenleoy ond 1% will be eeen thot S0 of womenh bhave no stored
EAN T

Ho matlor whod the haovoonlobin stato of the mother might be, thore is n
siondflcant diffexonce of mean hoemogiobin lovels dusdng the first
tnetity=four howrs of 1ife or alt threo wonths of age on comparing
infonts bova to olther ancemic op noteanaciic mothars {Lankowskis 1061).
To nocomnllich thley the foolus Loires 300 uos. of izong Lhe incroase
in the moternal cizeuloting blood volume reguives a further 450 mgse of
iwon to maintodn the nonwprognent hoomogioblin lovel (Briscocs 1063}
16 A shorefore obvious that in DOY of women, the increased demoagd for

iron in pregnuney must loevilobly lead o izon doficlency anaunioe



Tho moan Lele Yoting of children falls rogularly oo the mean
intolligenco of the paronts desconds {Penroses 319383 - 1lleloys 19610,
and the inteliigenee of poronts can be diffesentinted with pogord to
oocupation clase (Jones ond CopxeSiounderss 1927¥; Durly 1990
The correlotion between coclal class of pmr&nﬁa and the Teie scores
of tholy childron has beon ooblmated ab «0a3%s with groups fyom closs 8
familiea having o moan Lells coore of shoub 1Hw20 polnts highor thon
that of closs D families (lolls 86 Aly 1951)e

Bocial class affects proghoncy direcily in soveral wayte
HWith rogord to bixth wolghts the percontage of bobles woiching under

2

59 1o pises from 3«68 in socinl class 1 to Do 40 socinl class Ge

H.-\?

this zelationsblp is also soon when the iengﬁh of pregiancy 1o congidoroeds
for the incidenco of pregnancics eﬁf&mg hefore the thivty=olghth wool is
00 hicher in gociol claoss D than in gecinl class L, and alse the gisk to
the baby xises as the secial class declines (Illoloy, 19615 Dutlor ond
Nonehome 1063) .

vhon Falzwcather ond Illsley (19G0) sonsidered thelr findings
aftor o rebrospostive survoy of 00 montally handicapped childeons thoy
found the families wore choracberiscod by poor soclol conditionss low
average intelliigence and high %@Ehiiiﬁgg indeod the hicher pazlties

’-i

wore wverercprosented in tha sorlesy only 34 wero Flretebozn {45 woze
oxpected), aud 18 wore flftheborn op later {6 were axpechoed)s

Thompson {1946) hod previcusly shown that there is a dofindie negubive
ansoclation betweon tho slze of the foandly and avesage intelligonco
soonty this nvsoclation heoing o lincar selationship with o corzelation

factor of =080 on growp tesbingy and =082 on Topman Perpdldl I.Q ccales



This correlation closely matchaes that obtalncd by Burd in 19464 which
vas botwoon #0619 ond «0.33.

it hae boon clalnmoed thad this dwop dn dobelligenge with doglining
social class and She lozgey fandly i due in sone measize to the less
stimlating howo onwlvonvent aod lock of pazentol Intorost in schooling
(Dougloey 19603 Kughlloly 1064} for 3t o agrood thob an exceptionally

good enwilzonment can wodse the .0 by as muich as 20 points (Muxks, 2000}
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The surﬁéy was cozpded out in the Baetorn Arse of varvickshizoes
whiich iﬁffﬁ& qéﬁéhmentlﬁgaa for Sie w$r§‘s Hoborpity N spitél, sltuated
in ﬁarhcfgﬁgh Magnay o Village clogy o ﬁﬁﬁby, the agndniatrative centre
foe tho arbas | -

" Bdftwoen st ﬂépﬁémhér,'l?ﬁig aﬁﬁ'ﬁiﬁ% agusty 19084, 23122 women
Wee aﬁﬂﬁéﬂéﬁ,iﬁ'ﬁﬁg'&@$§‘s Hospitole  Thowe weze 65 stillbizthos
33 neonokal donthos 25 ocobs of fwing ond 1 sob of tripletsy  theredore
2p001 bobies wevo dischorged homos  Those were o ko the petontial
poptlation of this prospootive suzveys Howovery of this numboep, only
1,190 were otill veshident in the avea ond abdonding ordinasy schools atb
the tlve of the 11+ exondnations Docause in Ehia survey the measurenent
of dngelligenée ds based ¢n the result of the 11t oxaminationy no ocecunt
has been i&kan-af'tEQSﬂ ehildeen aﬁﬁamﬂing.spaeial sehiools for the
 handleepped (1e9%) nox of those oxcluded from school under Section B7 of
the Bducation Acty 19044 {ﬂqﬁﬁaﬁ oy Finollyy of thoge who were abtending
privote schools (opproximotoly ) e

Pozmisoion was seughi o scabeh and oxéroet informatien from tho
hogpitol medical (obstetrie) vegords of the mothors of those 1,123
childeene  Unfortunatolys 201 of these zecords wore inconplobe ducy in
the majority of cavesy o the mother boing adindtted dn ernorgency, withoud
pravicusly attending the antownatnl clinic, and consequently without a
roooxd of hop haomoglobln stobos |

The supvey wos Limited therofore to o populotion of 922 childrens
Bince nll sevexoly mén&aliy xéﬁmxﬁéﬁ_cbi&dxa& and physically handicappod
ghildeoi haﬁ been excluded f&aﬁ_ﬁhﬁs supvey, this sample represents over

Q%5 of tho populations




The relevant information on cuch child was oxtracted feom throe
madn souncoss-
s Tho hospital medicel {obsketric) rasoxd of the nothors
Be  The Houcatlion Authority's record of tho rosult of the
14+ oxondnation {Movay Houso)s and
Ce  Tho officisl Rogleber of Blrthe, fyom which wos extracted
the oecupation of the ¢hilds fothove
I ras recognised thet the use of thoso rocords gave o marked dogres
of consistoncy in reconding cectaln poranetors which are open to obugrver
varlations $or instances haonoglobin estinations, bdalien on the Frst
viedd Lo the andeenabal clinicy wsually botwoen the Wwolfth and
sinbeenth woek of pregnancys wore oll recoxded by one techniclong
the detoils of labour aud conaition of ﬁhe'haby ab bizdh vere observed
and recoxded by one of three op four labour woom Slslorss and the
Taty seoping of all the ehildron was by the standardised Noxay House
ooun intelilgence toshoe
The school health records and the infant welfare ratordss where
avallables wore seazechod, and ;t wao found Lo bo unnecegsury Lo oxcludo
any child en aceount of a bhistoyy of any medical condition which might
bhave had 2 delotoricts offcet on the 1.0 scores
A cords au illustrated in Appondls 1, was prapared for each child
and the followlng vorinhles poegorded on itse
Faturity was the duration of the prepnoncy measured An daysie
Computer Lodg = MDAYEN,
Longth of the fivst stage of lobour was woosured in hoursie

Computer Ouade = “HOURGY.



Longthy of the gecond sbage of labour was neasured in minutesss
Canputer Code = "RINGY,

e of the mother was recorded as hew age on the birthday prior
to her fivet vislt o the anbownatal olindcss Computor Code = “AGHY,

Cravidity of the wothor woy fogowded af hey firsh visit Lo the
antesnatal olinlc and included etilibiyths and any hnown miscarrlagosse
Computer Code = "PARY.

Condition of the beby of birth was o mmerical evaluation of the
description glven by the midwife of the time of delivezy.
Good = 1§ Fodr = 23 Olue = 93 Blue and given oxygen = &g
thite acphyiis = Sse Coipuler Gode = "ODITN

elght of the baby was measurod in poundsss Cospuber Codo = “Wiv

Social class was determined by tho ceoupational uvalt of the
father {Uensus 1991, Groat Dritaln (19 Sas‘qﬁej Port Ty Sootion 1I)se
Gompuber Code = "CRAHEY.

Haemoglobin was recorded as o pexeentage of 148 Gi haemoglobin
par 100 nlie Computer Code = WHLY,

Type of delivery was yeconded only 4 completed by forcopnse
Computer Gode = “WORGHP™: or by eocoorxoon sgetiones Computer Code » "CARGART

The Yot pickY epove was %o conbaln any complications in proghoneys
such ng hyperbensionss Compubor Gode = MhB3eP ey of proeoclamptic toxacudnss
Corpubor Code = "PulieTely on mulbiple pregroncys= Lomputor Code = MULTY,

Those variobles con bo sepaveded inte theee gRoupse
Group 1 consis¥s of shose vazdeblos which might be related to the

L0 0 & contlnuous linear fashlony leew a chonge in the varlablo wiil
cause a coryesporiing chonge In the Ll scoves  This is wupressed by the

gopptlon v = aXe  Within this gwoup would be the Age of tho mother,



the Conddiion of the baly ab bizihy the Soelal Class and the
Hoomoglobdn estinmabicie
Grotp 2 conelobs of thosy vaprlebloy which might be zelated to

» Xy

the TG dn o "oundeatic® fashions lece o 2loe I the value of the
variable causoes o 2ise 30 tho volue of the IeGs G131 the optinum io
reschod and then any furtbor »ish in the value of tho veriable eouses -
a fall in the voluo of the lef  Thin iz ciprassed by the coguation
v oot bt ax™y and so for the pusposes of the proposed anolysis,
the squares of the values of the vozlobles in clase 2 weve added do
the datas and ave recegniced In compusor code by the popetition of tho
last loltlave %ﬁﬁﬁ%ﬁ thds cvoup arve fvo varioblom  Mobusity, sinoe
postongturity wight bo os domoging as premaduxityy Length of flpet ond

o

gecond gbages of lobougy singo procipitote lebowr sight be es dumaging
ps prolonged labound  Ceaviditys slnee beth the fvst ond lash bum in
n lovge fandly vioht be ocually al #ick {o porinafal daaged ond the
Holght of the hubyy since sheze mey bo ab sush danger for a very lawge
boby as for n vory onoll ohice

Cectip § conslsts of those conditlons vhilch aze nob tyue verlablogy
bub rather "fantors® which are elthoer presont of absents  Contained
in this finel group woudd he those glven the conputer codings of
iialial ey PG HaTeMy “EORCEPR, "GABSARD and PRULT

The boole dota was £flrsl pwichied on to flvesholowbtope in Blilott codoe
{ Then the addidion of the “soquaeen® of the variobles Lo growp 2 was modos
| a consbont tezm of 1 {OUONSTY) fnsortedy the ﬂ&mb@@ﬁ'cheﬁkﬁd and the

dayaul ovranged by velng oleple ALCOL progroams and submitting the deta

to an BElldobt 808 digitol compubops




fhe final stage in the preporation of the dota tope wes o convert
the dato dnto PFarentd Peguous codos

Tho printecut of tho caplete dote is presonted in Appondizn Iie

 Hethed of Analyels

In lndustey there ave wany processes where the Rature o amoung
of an outpul f2om a process io dependend tpon a variety of fuctoros
some of which ape under control ond some of which afe noby  depeoved
sontrol of such provostes can onply bo obtolned by discovering move about
the extont to which the various factoprs astwolly influence the outputs
This i dono by recording the valuo which gaeh factor talies in proctices
and thio is done without interforing 49 any way with the movmal mothods
and fluctuations i produciions  XE s then possible to analyse such
recosds fo show the camneetion between the verdation in tho factors and
thot in the rosultont ocutpuly the wethed used for doing this is
MULTIPLE RECRESSION ANALYGIS

Where thexe ave mohy foctors sugpected of slmsltancously affocting
tho oudput of o progosss At Lo nocessary o measuye the effeck of voach
factopsy paving due Pegond to the assoplated offects of all the obhep
factorss  Tho ain therefore of multiple vogreossion onalysic is fo
obtatn from the rocorded veluos an oguation of the foim

y = b b by by, * i%xa Yowowme b b

whorte ¥ 3o tho dependont variable {(Cege cutpul oy In our casos the Te0Q)
and M, B My = ¥, the dndepondent factore or varlablesy cach with
4ts o dnslucnce on Yo the aucunt of which is moasured by the regrossion
coefflcionts Dy by by wwme by Db io a constand factor vhich is that

pavt of v thot is not oxpleined by the indopandent variobles in the

E?C;ﬁ&‘ﬁ‘iﬁﬁ!&




in practice, il ic necessowy to dlacover whether an equabion go
colovlated has ony peal valuce  This lu dong by egtsbliching hay
slike&y ¢ would be for sueh valuos of "bY fo ououy by choncoe cizcumstance
in gpdto of thuve belng no ool offeot of =« on ¥vo  leaw by gshablishing
vhe stalietical sipnlflcance of the rosulde IT is usued o accopt as
momndngiud oty rosull which has a geeater thon OF probability of
auaarx&ﬁg hy ehancos  Gosulis whaxﬁ the pgeba@iliﬁy iy lose thon

2,

thin valuo exe sald Go be sign W flcons av Tho O levels In oomo canos

wiene a lovge nurbor of varlablos in under consideralbiony o significance
lovel of 1% or lans is usods |

Uno computer proguon for sulilple rogrossion Qﬂd3yﬁi§ iz the
PEARANTE PHCGAGUS PROCHAN MZs 1eBes  which was doviged for the Doitish Imon
ond Shecd Boseorch Avsocdation {(Bsla8sfisde}e  This progran is designed
S0 carey oul mmliiple neoy a&&xaa andiyghw involving any nunbor of
varisblos 0p to 20, decignated by the code letiors 4= Significanco
woating of the varlobles dncluded in a peppession eogotlion wlth the
gliminotion of nﬁnwﬁigﬂifﬁﬂaﬁﬁ‘vax;&%iﬁa is eopried out accoxdibn o
sontaln ruleg, as followoie

ing thoe caloulation with this progron, IF the pegression coofficiont

ol ]

of o parbiculor variable {8) 3s found o be nob significant {cege 115
paclubllity of cocuzxing by chonce lo highow thon D)y then this parbleulay
variableo 1s xemoved from the subsoguont enalysis 0§ the zegrossion

madyeice Howovery 1§ sovopal vaplobios cualily aa4 exclusion whoen
consideped Individuaildys 36 1o nccossary to make sure that they novextheless
do nob have o oombined offount vhich is glontficants I this wore o bo

2% T A& ) Iy 2 '. 4 Ayt = S T2l » - o o

the vosey thess pogbicular vaplobios ave retumed to the analyoisy in

docreasing oxder of tholr individusl signlflcancop undil the combined



offcot of the ones still oxcluded fo no longor @igﬂifﬂaamﬁq;

In intorpretling tht rosudis ffom o vogrossion onolyeis it should
bo ronerbozed thal the rogression cquotion is derived fron o corbaln
obeerzved ranges of valuen of eash of the vorlablegy and in cansoguence
thore way bo considerabie zlck in aceepbting the couatlon's appiicability

ouhside this ranooe

¥
¥

I additlon W eoloulating the eogression coolflclents toguthe
with thedr corsasponding stonderd drrors and €+ potlosy othor quantities
axo evoluatods  Those comprise o swamary of the minduuns mecn and
masdmun values of gach varlables tegethor with ivs slandend doviation,
ard alse o magalx of the oinplo Q@@?@imtﬁnﬁ coufFlolonts belwoon palre of
variablos,

Unfortunateoly this progpen had been weitten cpoclfically fox Lig
Forrantd Fegasus computer to which access was nob lawediotely avallsblo,
but since the progran appescod to be oo well sulted do the purposo of
the suzvey, ongadplos wore nadey and in e accose vies granted by the

i

Upibed Stood Comanlos of Sheffield to thely Poromntl Pogasus and

#lillott 503 conbined compulone



RUEGULEE

e
The ototisticol onalvsis by the coupubtor is based on the formation

of & m'ﬁzr:isz‘ of the swis of agiores and produstss ond in the huildeus of

this mataii, ctuntitios may bo fovmed which ovepflew the gapaeity of

16

the corpubor stores 4 binaxy scole factor of & Le introduced (o

ovexeonn whis c?iﬁ.-’:é‘i::uli:y‘ Howavaery on *ﬁ};ﬂ Flpst atloopt Lo run the
progrars thic gcale factor preved :i‘.é b dnadocuade o provent ovoxflovs

On the ocooond m‘xﬁ tho ogale factor mm lovwarod Lo :;a;wism': ovon thig
vas Inadegiate Lo prevent pveriliow w%::sa“{ an anedysis of the full
compleuont of variables wos coughte

ot is fiow Roown {:ha%s an oven owor scole factor could hove boen

introducod inta the pmga*aiﬁ,— bty since agcess Lime to the Pegasus
computer was Idnttedy a conproniso was madey which ontolled oxeluding
the euadratie ospressiong {oxcept "PARRY), and dividing tho vesiablos
into two unogual e:yx&ugmw ;zwqa rere anolyveod goparately and tho

posulis are digplayed in Tables 9 and 4.
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Table i 4o o sumnyy of coch vardoble with e mlnlaum moan and
monlm velue ord otandond deviobions’

Tho valldity of the sipnificance togbe deponds on thy aseurpilon
thob all the varleblos owb norsolly dluteibubods 2 neaedy ooy ond to
chock thiss use can bo made of thiso tablos

Aoplying tha éﬁfiﬁiﬁigﬂ of o noempal disteibubiony that the cuRve
ghould be oymmetrical obout the wodny 4t will o geen thod ceven varlabloos
nomolys CGravidity ("PARY) and 4s scuoge “PAIRY;  Longth of firet

stage (“HOURST) and its oquape “HOWROEY, Length of sceond stoge { oMty
and dto souage “MINSSY and Condition of the ¢bild at bizth POONDIT)
do not conpletely sotlofy thls sopulzemonts and therefore tho rosulis
of tho onalysis, with gogord to those variabloss; must bo accopbed worilye

Use o made in Table 5 of tho range bolweon tho winioum arxd masimum
values In caloudating the zange of offeut of cach oignificont variabloe

Finoilys reference bo thils able wAll provent the intorpretabion of

the results of thio analysis boyond the range of il applicabilitye
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Rl R 1o o mately of the sinple cosvelotion coofflclentsos

The coefficlent of cotzelution betteen two voeploblaes is found by
takidng tho alosent coumon to the colunn of the varlole with the lowoer
aubosordpts end the now copregronding 4o the vonlable with tho highor
shbhsorinte

The coodficienty ave printed fo throe declmal plecos and the deelimal
point bas boon andtlods

The hichest positive correlabion in the mabtrin i bobuoan the longth
of the second stoge of labour and forcops doliveny (0500}  Cthor high
positive corrolatlons aro bobween age of tho mother and gravidity {0#467)
and botugon duration of preguancy and welght of Gtho baby ab bizth (0,303).

The highost nogotive correlation s botwaon the length of the sccond
shage of lebour and gravidity («0.380)3 and two negative corvolations
of goeclal intorest are thoso bolweon Teb and scolel class (#0.047) and

-

botwoon Tat and gravidity {«0«197)s



Ao ol

Dependent Variable

Sum of Squares of Dependent Variables

1.Q. 196473
‘Leve Daggeos F Independent Regression |Standaxd| , [Rosldual
of 0 anle 3 sum
2P | Erocdom| REEE0 Variables Coefficlent | Brror' |p i1, é%ﬂaggs
- 915 6420 |Constant torm 80460 44810  |18.42
HD 02380 |0:05442 | 4.37
HaDBWP w3073 2182 »ladl
PiBaT =1,781 13788 =100
FORCER 37806 24595 146G
CABSAR 330838 1.978 ~1a04 | 1LB8B795
105 918 [10.75 [Constant term 88;86 4;805 18;49
CONDIT =1,960 0.647), +3»03
HE 0.2306 | 0405421 4225
CAESAR =44013 1.973 =203 | 189805
59 018 (10,79 |Constant term 88486 4,805 18449
CONDIT ~14960 0a6471 «3403
' HD 0:2306 | 0405421 | 4425
CAESAIL 44013 1973 -2¢03 | 189805
19 919 [14.0L |Constant term 86440 44808 16439
CDNDIT "211058 QQMM ‘3018
1B 0. 2345 0,08427 4,32 190661
0.1% 920 17,70 |Constant term 80420 44784 18.03
HB 02294  10,00451 | 4,21 | 192764
woUpM = Probability




%,
iy

Tabla @ cetalls the progress of an analysles malndy of thope

¥,

aotors vhich ave ithor

T

varloblos previcunly doseeibed as obstobzle
prasent or ahaont I a preghancye

The mest tobloeable fenture in this onolyeis ls that the Influence
of forceps dullvery 1o ollminated a6 a nonesignificant factor at such
art paRly Lot

The influnnce of the Lovel of matornol hoosiogiobin persists in
shenificance aftor the eliminabion of all the otheor factorsy and this
s dums no  doubly o the inclusion in "maternsl haemoglobin lovel®

.

of gome Influenco wore preoponly asoribed to Yeonlel clases which hed

not boon Ancluded as o variable in this anolysios



& f $AvRgEy i

Lopendant, Yoz

alyia

Sum of Scuares of
Sopendont Vorlobles

Tells 196473
z’ﬁ,&' Emgggms P independent | Regrasclon | Standasd| & i%ggfz?
A | feoden Datdo Variobios Goofilcient) fryer Ratlo Sp10200
- $00 | 1241 | Constant Yactor 10160 | TETEA | 13407 |
B as w«Ga001300 [ORCCIT0) | wl 8B7
POURS 0e02684 | QaldBBT | 0463
e w0 U0OD0LS | 0e01171 | #0403
Jles De3217 CaGU7CR | HeS
AR 24208 DeG06% | w3e2D
PARA 804763 Qe 2200 o4l
COHDIT el e iclel Cef287 | #3457
H Ca2 43 Oe00215 | 2483
oy e Qo090 | 820
CLAGE wafI00 OalE0A | mBabd
Hellal? w3084 20188 | w2474
Petie T w/}a 000 10722 | =237 | 100024
1G5 013 | 18420 | Congtont foctor - 94a40 5&,6}‘35 14400
A 0aB144 | 04000H2 | 3420
PAR e 557 (044117 | =704
CONDYT s R SIS PR TR
it Ow 1837 OpUBZ0L | Bl
ur 12200 | CadD0 | 2470
CLAGS =44 002 040000 | »GafD
Ha el =3 205 207 wl (8
PaliaT 34846 14708 | =250 | 169392

I R?i‘}l%

£

Probability
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1 A o) ! .
iepondents Varlablo Lﬁfaii ici‘%}?ffs’:hgib
Ts Qo 106473
LQ;{_;E‘ 1‘299;“;‘?5 r g fndeperdent | Gegression |Stendawd % i};zgzg?‘%
aupt | praadon | HAEL0 VYonlables Coofficlont| fwrey |Ratlol, RS
3 il
17 014 |20640 | Constont faglor Chg0S Ged3H 1475
805 a3 34 QaCOGOL | 3622
P "l gG08 '(}si’f‘a}.l? ~7edl
CONDIT w0 177 |0s0157 | #3454
1 e 1702 5405159 | 2445
Wi 14104 Osd248 2eGR
CLASS 36001 |UDLBS | wGeFY
Dalla® w3050 147706 w ekl
1% 015 constant, factor AN G Gadldt 34885
2613 0e29LE | 0s0U030 | Gel2
il w29 (1D D093 [ =000
S EIYY 202 DaGRED | m3aHL
He Del731 Qe0HILD | 329
7y 14308 0e4266 | 2460
CLLIED w05 {RDB05 | mG70
PR 916 Congtant foctow 10723 Ga?aY 17600
PesH Ge270H | Ca00040 | 208D
pan w2 00 GedB03 | »GeS5
COHDIT 29101 0a0180 | =352
B Qell04 UeDD3GD | Bad7
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lobig 4 dotolls the progress of an onalyels of 12 lndepondont
voriabliode

Tho squored values of the diwpation of gestobion were used in
proforence do the wisquarad volues, n the hope that by exaggevating
the offesh of Jnoatundtys ooy winoy r»eletionshlp botwson dumaturlty
ond Gho Zef) scoro wottdd bo povealods

The scuazed values of gravidity ("PARRY) were Includods slnge
68 all the possible quadratie relotionehipss the e hotween LeQ ond
grovidity svemed to bo the nosh probobles  Howovors the influcnce
of this wariablos YPABERYy en the Te0 of the child was olininated
inpeciatelys ond this suggosks thot the relationship botween gravidlty
of tho mothos end the s of tho child doy &0 foct, lincozs

Obhor voriablos olimincted Imsecdictoly wore dupabtlion of gostotion
ond the leagtha of the fleed ond socoond stoges oF laboure

Hypoztoneion {PHeBl") in prosent oo o negotive Influonce ot the
3 dovel of olonificance byt not ob the OF lovels  Howoveny the
Anfluence of preeccleaptle toxasmia (PPeHaTe™) powsisdo into the OF

level of olgnlficonces

The "I varieble 3o obli) o clandfleant influvence ab thoe 0wl lovel,

fecw B < 060014



ABL

b\é

it

frenn range | Mean {30‘%1:&..
Standozd| o aa W
Varlablo Nonce | Go%E £0 orabion| o . of effect | tage offects
v 1 ange P ,‘.c.‘ien‘t ﬁgei&“ ¢ e} iece rolative
e 3COre affock
Agae of mothor | 1645 yooe | b 03114 | 0«00G6L T Da0 Qe
Gravidity I N
Amondod L =5 - 2,000 Oe41L7 - 117 184
Conadition ot 1«5 - Da177 5% 37 w a7 7
bixth
flotornol hocnoe|60=1137 v Uel792 | 0al5H1G0 T e D 10%
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dodght ob bizth|3e12,8 1boe + 103114 Qe 248 10«9 1100
Soplal closs =5 C= 34001 | CabRms - 1549 164
Prowoclonptic  |Prosont or s o \ o
toracnia absont = 3a056 1700 = a7 A
Conptant team 0206 % - Gad; ALY 4 275
.,(!f .ﬂ{}
Tobul 0Dl 1005
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Tplde & ds on extonclon of the regression oquatlon af tho 5% level of
slenificonce in Table 4e  The sulilple correletion factor of this
oguation 1o Qe

in this Gable the soon ponge of offoct on the a0 soove of cuch

vorlabigy 1s caloulated by multlplying the cozeelotlion coolficiont by

the zange of ppllcabllity of coch varlabloe

The enendmond to the range of the vorlablo Ylravidity" was introduced
hoeauso the rosulis with regend L0 thic varioble weye to bo accepiod with

BOGOIVee due to tho distortion of 1ts i fotribution aunve, and the ronge

M

of gravidity In nozal practice move ¢logely ”Gaﬂ”bi& 1 to De
The constent Sexn dn the oguatlon xapxumamtﬁ the voegiation in tho
L] soowe which Is nob exploined by the va“¢abﬁes, and has a roange of
four vimos 44s shandaed dovioiiens
tho total pﬂssibie range of offect of all the vaxliaehlas 1o ¢0 polnts
o the Ze0 woaley ond the moon porcontage (Lecs &e 1ative) effeet of cach
varloebio Lo shown in the logt columng

iy

Hella Tho uwncllocated porélon ﬁi the totad vexlunge in the datn io sbill
gonolderable, In spito of the nuabxr of lndepondent vorlables being
incronood Go twelves  This wonld euggost that the uge of the tochnicuo
of madtipie pegreselcn ahalysls io thio typo of sbudy e cupable of

further developmenta



DISCUSEION

In view of the tobal mags of data and of the intricacles of the
&ﬁﬁmxrclaﬁiouséipﬁ.baﬁw&an gach of tho vorlobles, an analysis by digltal
ﬁﬁﬁ;uﬁﬁx was appropricioe

The peogran usad for the analysis was choson poinaelly besause it
inoluded tostoe of sionificancts  Othor considerations wepe the cleax
peesantation of the yesulis and the well documented progmam manuad ¢
Unforpunately this progean could not be sun on the Blilett 803 ﬁigitgl
gerputeRy ot the fiugby Collegs of Advensed Technologys to which access
was avallablee Howeveds whis socops, gmounting to many hours of
computor tine, allowed full preporation of the date topoes, so that whon
aceess to the Blliolt HO8 « Pepasus combinoed conputer of the Unlted
Steel Componies was gyantody only dho actual xuonlng tine of the propram
was requirads anounting to three hours in olle

The final rosults detailed in Tuble B are an oxtension of the
findings of the cowpulole

The regwosslon gouation compoged of those varloblos with significont
influcnces st the 5 lovely has a gongbant fachor of 99y with a standaxd
dovintion of 044306«  Thip foctor xepresents the variation in the 1.0
seond which io not explalned by the veriobloes, and could perhaps be
ldontified with the "hasic inheslted inteiligenco® which Burt (1900) h&ai
suggested is now randomly diastvibuted awongst wost of the soelel classese

1f ¢his hypothesls ig actgplody then the distelbution of the
congbant factory which bas o »ange of four thues the standard deviaticos:
(25«7 poiibs 0 tho 1eQ scoro), would roprosent the distribution of
hasic inherited iantelligonee™ in the populabiong and would ascount for

295 of the verlation in the .0 score {Tablo 9)e



There is no doubt that o majer'infiuence on the intelleociunl
dovelopmord of o childy lo the scolel class into which he s borne
If wo accept Purlite suggoutions thal inborited intelligence 1o rondomly
dioteibuted throughout tho populations then the benefit confersed by
bodng boxn into an Uppcf social closos must rosult from onvizeonmonty
a somposite of howe environmenty nourdshmont, ecducational interest ond
culturos  Durks {1926) sta@%éd tha intolligonce of childwven in.ﬁqsﬁer
homes in Colifornia, and sho found that on engeptlonally cvod envizonmend

gould reive the Iate by RO polntos Illoley (398)) has discechod €hi

©

influctcos and he found that the character of the mothor is the mosh
duportant §éniura~in dotenmining the benefit a chilad obialns from bis
social alass;\

Hewevers some bonedit wust acexue in prognensy from betior diels
sore root ond moye responeible interest lo prenatal coarveg which 4o
ovident in the uppoer classes, and ono would guspoect that thore is alse
a genetic loading i fovour of o higher intelligence in the children of
upper clagss fowmillioss

The siuple correlabion faotor (Table 2) of the relationshilp botwoon
140} score and social class of the ohllid ip «0.247, which s loss than
that obtained ﬁy Hells {1951) who found a coxrelation of =030,
However, this dlscrepancy may bo explained by the separation s this
annlysig of the assnciaﬁéd adverse feature of graviditye

From Toble Oy tho rolobive influcnce of socinl class on the otal
variation in tho .0 stoxe in the populationy is scon to bho 16E, and tho
differonce 1n {he L4 score between a child born inlo closs 1, and one

bomn Antd class Dy could be as sach ac 16 polntse



¥ o

C There g 1A0Llo evidonco in Tho Literetupe o wupport the

findipgs In this aneolysie that advancing sge in the mothey is an
advantoegoous feabivoe with Pogesd 6 thy child®s Intelligoncos

ndoods sost suthoritios agpee fhal as mpbommal sgo Inovoases, so doos tho
whsls bo the babyy, with the slse In the incidonce of very sovern montal
dofeotos tege BOVAS oyndsongs mlerosephady {(Tredookd and Soddys 1063}
This discreponcy way ol avise fron & a@némsiﬁa of coxrelations,

sinco the sliple coprelation hotween age and oravididy (uhich is a
dioadvantagocus foctor) 1o vory bigh {(0.487)2  bud this analysis bas

gapsratiod the effects of those dup varliblens ond shows that the age

of the mothey aloney with othor factors pomalning constents could
peecunt for 0N of the vesiailon in She 3Q scoring of o pepulation
from whlch the vory agverely mentally retapded have been encludaode
ginse o assueloted bonoficial obstotnle feabures can be found
which wonld sugoost thel fhe influstwe of this varioble ls effective
during prognancy oe Lebours it is suggested that this bonefliciel offect
o due to the seperdblon within the soclal clawses of groupings
dependent on sadernil ages In which the slondond of llving and emobionel
phabilidty ove directly welated Lo bhe age of tho nodhove

The finding thel the melationghiy hebween gravidiiy end I« score

o Ainanps suguasts thal tho flzst borng in ¢oide of his increcsed nigk
. &
of bipth traumns fs not &l o disadvantage to his ciblingss

Howovaws the distribution of the voluwes of grovidity in the survoy
gl nob ¢logsely xéscsblo the hovmel cwrVes and so the xeoulls of the
anatyosle wost be accopled with some reserves and In facty in Table Gy
the posulls have besn extondod only to gravida Dy and this not only

halves the opparent significance of this partlcular resulty but brings



TADLE O

.

Ohatolric factor

lelotive lnflucnce on
tho vasiation in the
1«4 soore of the

population
Condition of child at bigth O
Wolght of child ot bizth 1155

Frosense of proweclanptle tonaemia .

Fatexinol haomoglobin igvel 2O
&




tho poosible ronge of offpct within thut of normal oxporioncos

the simple sorrelaticn fostor balweon gmvmi-ﬁy ancd a8 score
1o 04197 {Tablo @) vhish agsoos with the lower osbimabe (=0.10) of
Buzs {1990)s lub 45 bolow the ootinmate («0a28) made by Thomson {1949}
O pEoup *&e&ézi:}g;’ hepe agedn the nflvencs of soelol claos may accaunt
for the dicorepancys |

Tho wosulte of the enalveles sUgoest a ﬁé@p of 2 polnts i1 the
140 scozo of &uﬁﬁ@aﬁia@ childyen and that the fafluonce of graviaity
accounts forr 19% of the variatlon in the Lk scowe of the populations
Using the some aygurents whon the influence of the ags of the mether
woo dicoussads I8 1o suguostod that thore sust bo fupther subedivisions
in the scoolel dluss groupings whose stondard of Living is dependent
on the siue of the fondlye. |

Those theee Influcncesy post of whose effect will e afber delivasys
have a combined Influsnco of ovor 386 o the vaeladion in the I
guoving of the populations

The analysis has shows thot the renadning 35% of the variotion in the
Ia aooring of the population con be at%rihﬂﬁe& to obsteterie factoza
(Table O)s

Although Table 2 sugeests that the length of neither the flred noy
seoond stano of labour could boap o olgnifleans xelationship to the
subsoguent feQ 6F the childy % doos show that the roletionship which
tho condlsion of the child af bizth bas wlbh The Iength of $ho flret
gbage I 0«139 ond with the length of the second stage ls Gal(9e
This would confipn thab the length of lsbour has an effect in detemmining

the conditlon of the ghild ot blvthe



o

dinco the relationship of 0277 bobween foreops delivery and the
condition of tho ohild ot Dlzdb o not signdfleontly difforent from the
relotionship of the length of tho seeond stoge of lobous o Lthe conditien
of tho child of bizthy ond since "FORCEP™ fteelf was oliminotod us o nolw
siondficont variabloy at on corly stage in the onalysis {?able 3)s it
vould gppear that &% io the state of the baby when the application of
foreops boeomws necossoryy rathor than ¢he inctaumental delivery itsolfy
vhich 2o *— “Clcomining factor in the condition of the child at birthy
and the subsoguent doveloomant of thy hild's inkelligoncos

then the offest on the child of birth by caesonean soctdon 49
connlderadsy &% can be noon fxom Tablo 2 that thore ave no sionificant
slrple cobrelation foctores but Tobic 3 chows that "CAESAR" is gtild
aiy Anfluenco ob the B lovel of slondficoncoy bub thot tho child's
conddtion ot bhizth is such moxe slgnificonte

Ity Table 4 both the variables for the longths of the first and
secoixt shoges of lebour ore ellminated even bofore thoe W0 lovel of
siegndficonce 1o roochedy this would suggest that the condiiion of the
child ot blrth 1o due moze o obhoy chstetsle foaturos then to the
aetual length of lohouws

The poasibility of foetal damage due to abnozwvaliticos in the
placenta is ofton put forwaxd b évideﬁaa fox this ls scontve  Indiods
it hoo begn suggested that thove 1z o margdnal safety  feckor of 507 in
the nosmol placenta (Orowne and Veolls 1998}y and this may be the roosen
Lhot the gross plasental changesy both functional ond histologicely in
hyportenoien and prewcclonpiic tonaemla, cppoar $o hove such o small

gffoct on the fooluse




Hyposia 1o the noxmel stato durdag the birth process
{ualsh and Bindonbergs 19010« Smith (1940) has vhean thot the neonate
hoo an inexeased resiatonce o auphysla it that anoxla occupeing
boforgy duping or affor bivth is accovponied by the likelibood of
povinanent intollcotual lepalymonts

Thorefores to halp the footus murvive prognongy sod leboudy Showe
aze o probective foaturesi thoe lawge galoty mrglin of plocental
funciiony and the fnnate reslelanoe of the humon fostus o agphyila
bofere the ool of wpohlontous respivetlons

14 was Dosko (3044) who suggested thet 1% io the gomblnation of
dogpoe and duzation of anexia vhich e domaglngg  and so chionic proe
matel hypoxie due to plogeatol insufficlency = demonstroted by the "
degres of dvomoturlty of the noonoato # do o sdgniflcant Factowe

@i Hugeld Bolrd (1960) auproseod anxicly whon ho discussed the
problom of the suddet wenpovtod foelnl death In clderly primigravidacs
The postuortom Findings in these cagses wove of asphyrioy duo pretumably
to placantal Incufficloneyy with the margin botiveon ddequate compensation
and sudden degonponsahion very nersowy cllowings in the prosent sbtate of
nedical hnowlodges 1o waralig of the lexinence of footal deatha

Those conditions which ast only during labougs such as the lengtho
of Slest ond second stages of labours ond dollivewy by fovcapny appees
to hove oo direct effest on the Flnal L scorey A% Lo Shewodoxo
suggested thot the conditdon of tho ohild aftor deliveey, which hgg on
géfect on the subsoguont feds 1o more dependent on the amount of
plagonbol zeseeve bofare lobour boglngs than on labowp itselfs

Hovas (1962) has corpared tho dangey of dofinite anonia vhen the

it
3,

affocts can bv ogrosss with hypoxiae whore the physical and mental effcots




ove dmpondevablos  Ho suggosts thal the lopeoved footal oxygonntion
before the onsot of igbaﬁx by the use of decorpression techniques
provonts logs or lupaimsent of tho notrenes or {helr intopecommniicotiong w
the very anctony of datelligences  In hls soriess the childeen bozn by the
decorpression tochadaue did wppear Yo be more intelligente

fizabord (1960)y after finding that of o grovp of throeeyonemold
ahildeen with o bistory of noonohol anpxio comporsd wnfaveurobly with a
control geouns suggested thalb on ablespt chonld be wude t0 Deasure
"onoxda'y siace the susrent criterle oaxe so crudes Tt would be upoful
for fubime ototlobtleol stwvoyss ¥ the sothod of weaturonent would cause
$he voldes %o he disteibubed as ¢ nopial CULVEy OF HOarly SO

Coneldoring atly the sondiblon of the ohild lumediotely after
deliverys o6 atsested by the nidulfes the Influence of this factor

$

could acoount for U4 of tho tobol vexiation in The Yo scoring of the

populations
Trocgold (1968) suggqoto that so nany as 208 of hablos suffer some

degren of amhyla af plethe In thls suevey the pergentoge was just
ovor 137

The condition of the obild ab bixth is thorofove of considerable
imporbance Lo the cubsoguent dovelopient of the child¥s intelligonoos
and rosontly thove have boon attamts $0 debect footal bypoxla bofors
bisthe The clestrocardiogrephis recording of the footol heart rote
during maternal ouevciss wouvdd show eny lowering of foetal tolersvcos
ankt this would e o weuscuremoul of placental efficloncye  The use of
diwect amploscopy to dnepoct the colour of the omplotie fiuld to
doterming whether meconium (o lote ocourseonce in footal disteoes) had

alyoady boen passed was Antroduced in 1962 and zecently 4% bas boen



ghonn Lhold ossosniend of the aoldebase slatug of the deotus Lo a
proctical possibilidys by analyeing ofthey the omnlobtie fluid opos
foabal blood sanplos

The problaw of asgessing the lnfluonce of preamatuedldy oo the
ntelllconce of the ohild in sunde sope dlificull by tho use ﬁ’"
inpecvrals toxminolaogys  Mope use should be bade of the tepm
“lyenaturdiy®s whien the welghk of the boby doss not coppespond to dis
gestabional agly to cobbrast with "lnmoaduriiy™s

Alshough In Toble 2 there is 1ittle direct coprelation betwoon the
variablo "rodchd of obild ot bieth' md the T8 scoves the vop elation with
the "uzation of proghoncy” fo vory high (0s260}e  Haun and. Poopese (1951)
found this correlaticn o bo Ol

pith the oliminotion of "duration of pregnaney™ al en oopdy stoge
in the onolysiss ephasis is lold on the "wolght of tho child ub bleth®
ao the signlficant varlable « sirosoing the fuporbonoey o the detomminas
thon of the oventunl Zay of mabueliy by wolght wathor thon gostobional
Lalgisty

4 posend cupvey by Basker (3966) has found thad low lnteiligonce
lo associoted with hoth v slovor sote of intrautorine grovthy and bivth
hofore the thistvenichth weokse Drlllien (2064) has $mplicd thet the
baby who is snall (Qow bleth welght) merely bocsuse of dumeture bizth
may be subjected to Influences ofter birth oimilor to those affecting
the dysmoture fontus in ubores with the some longwiowm rosultss end he
has found support in the findings of Widdowson and MeCance {(1960) and
Wgglesworth (1066)s

Howevors Dodzd (1050) and Polzweather and Illsloy (1980) have
infersed fron tholr flndings that dysmoburliye wather than Inmatuelitys

io poto Jikoly to hovo an ddvorse offoot on thoe dovelopment of the Intolide
GENGO



This argumond ceuld possibly b gebtled by facduding in o
pultiplo socresoion enalyels o vasloble roprosentlng the welghte
posuzdty soblo of the babye But the inloraclationshins hotwoon the
veloht of tho boby and the poelty 0f the pothor, and the woleht of
thie baby and the soeoded closs of the mother ey detrect from the
usefulnaey Gf-the posulie
aa dysmatusiiy Inovesses S0 dogross the enyge eobweaticn in tho
cond blood decweases (Bjbstodd of Als 1908}, suggecking thal dysmetueity
vosults prdoesdly Seom placontal Lisufficlencyy although veoent work
hay shown some sinllevdty bhotumen the dysmature child and neonatal
copditions cugoeotive of an fomwnological setlology (Scolts 1966)

Tha close rzelstionship betwsen birth weloht and plosontal wolght
alid chopionic villous wuefose aveas opplles whebthow the pregnency ls
mature o lomatusos novmal e copplicated by hypertansion o by the
dysoatusity ovndeeme {Ahezne and Dunnills 19064)s  These fincings
sggest thed thove is o bolonee botwoen the trensfor aven of b
plogonta and the mosn of the feolugs to the dolpioond of the footuay
4F tho plodenko $5 wnduly wwalls  Browns ang Vesll {2983) claimod
thod 10 o nopmel plocenbe Ghepe was o funadlonal sofoby movein of 5GH
4t con thopefore B pobowmd thabs 1F Che placental function s poduceds due
o gone obeloteiy ceplicatlons sudh as peosocianptic tomacnlog by G0N
when the feobts will fall to goln wolghts wd may even lose welght in
ubees {(uonvalds 31964)

L3

Thode s no acoutety method of asstotsing the mass of tho footus in

*,

aberos  sonn oboboteicians Sudge thet when the tobad matesnal welght
faile B0 incroaso near Gowmy thon thed ds the opbithm time for dolivexy,

but this may be oheeured by tho welght godn of progrossing proweclomiic




toxaenias  Poshope the wse of Msefocol uitrasonics will be developed

I§ 43 wore bnown thal the welght of the foeltus was Incoposing
satisfactorily and that its acldebaze balance was In oqullibalumg
A% ootild then Do assumad thad tho placental function mush be officient
and shat thero was no dengen of sudden foolal anoxine

In this analysig, 1t hao boon chown €hat the velght of the haby
at biecth fs o highly significant focter In the deberminatlion of the
aubsequent intelligence of the childs accounting for justh ovey LY of
the weriation i the $0 scove of the pepuletion (Teblo bl

The #acl that pre-etlampiic btokpomis wao inclwdded by the aialysls
arkd thot hyportension vas eliminotods ot the B level of slumificances
supporbs the opinion of Klabeklin (1904) whos ofber she had veviewed
provious works consldered thal pressclampdic Tounenia muet bo a mojory
ol hyporbension g minne obstebele stroose

Howsvony Solniteky (1964) stressed his finding that, in the absence
of promaturitys toxeomia wos not assonloted with wental zotardations and
Bagker {1060) has sugoosted thot the zecognised couplications of
gﬁégnﬁﬂcy, augh ag proscclompitle tontaomins play Llitle port in the
avtiology of low intolligencoa

Hosiover, Butlow and Boncham (1063) found that Ghe ik of perinotal
degth was dnczoased by 258 in hypectension and doubled In sovere tovaonios
flgos the ovidencoe feom investiontions inbo placenial funchion shows
thats the intorvillons blood flow in lote prognansy s slowed Lo cosos
af prosoclenptic tonpomica even to S0 of the nosmaly and therefore the

offent of pre~cclampdlc tomacnin suist bo to reduce plocontal offlcioncye



Toble 4 shows thebt ot the B3 lovel of sipnificance prowcoloppile
tonawnia 18 o slgnifiepnt vavisbles snd i8e pelative influonce is
displayed in Table © as 4 of the tobal variation In tho TG scoring
of the pooulations

Oehor obstolris complications sueh os acoldentnl haeorrhages which
has a povinetal mopdality rieck of ceventeen timos $ho nownmald (Dutles and
Poviohamy 1963} must have an sdverse offect on the dovelopment of ﬁh&
child®s Intelligencos wore thyough the dishburbance of the placenbal
elraulation than through the mothods of treatments  Ohdy by onalysing
& Yepy large sonple could thely relative influense be estimalods

Hith o satorned hocnoglobin level of bolaw S08s the wiek of fastal
doath 4s almost doubled (Bubler and Eonghomy 1963}, In o rogent popos
Bazken {1966) found a “swoll increaze® in the incldencs of aneenla dusing
pregnanoy which preceded tho bizdh of ohildren with LaGo of below 80,
ovan afbor adivstoent for soclal claste |

The estinstod incidence of iren defleioney anodmis in pregnaney
vaples widelys Bubler and Bonchom {1003) veportod thot just under 15%
of pragoand women had & heentglobin level below 700 Bub rogently
Molding {1965) has shown that of the wonen whe are not elindcally snacndcy
5% have no lson storase  This woans that For DOE of womsn, the incrcased
demand for lven in proghongys fust lead to iron defloiency anoenioe

Although Table 2 glves a sluple corvelation factor of Geld¥ betucen
matornal hacmoglobin level angd the ¥e0 of the ohild, theve ame no
slanifivant correlations botween the hmemoglobin level and any of the
Tast threo varloblos dlscugsods the offochks of vubich oshond throughoud
DRCORBNGY e

I micht have been thought thot o high lovel of wobernal hacmoglobin



weudd Lmperove plocentel effleliencys and thet this would be wveflected

in o high zelotionship batween the moatortel hacpuglobin level and

the weicht of the Babyy but this im nol sos  This suggests that
plaoental officienoy do dependend on fasborsy other than the maltosnal
hoesoglobin Level buty given o coxtain level of efflciency of tha
halanee betweon placento and foatusy o high woternal hosmoglobin level
could bo o protective factor ogrinst any threat of Interslitent hyporias
pueasioned by excestive molernal gnorclse op piacental nishepe

b

-

this wore sop and o bigh matoraal heermogiobin lovel did protocd

iy

e

the baby against hypoilas then 34 choudd peotest the baby to somg eubent
against the hyporla of labouse Bub agaln these is no sieple coppelation
hetwesn moternal heevoglobin lovel and tho condition of the ohild after
delivery o suppoert thig.

The slonlficence of the final analyals in Tableo 3 aust bo Judeed

i

ceitlicallys sinco 4t iu probable thel 3o this analyels the "HB® variable

e

hoo ghoorbad sows of the influeace of the siolal olass vaplablo which
had net boen included in dhe analyelse

Honovers An feble 9 dhe 3nfludnde of the matornol haesoglobls
lavel coentinuos to b olgoificent even ol the Gl lovol of slgnificonce
{a veny high dopran of significoncels and Table H shows thal the
polativo dofluence of waternnl hogmoglobin lovel aceounts for MOH of
the vorlabion In the LG gcoming of the populations

It oould be suggontod that matornel haomoglobln level 1s o moosulee
mead of the state of tho mother's nuboitions wd that the doflicit in
B noneclofledonay anaonda® is nobt Just ia Lron bui in othor footal

soquiztnents, such as Lhe esoung

x

ind amlpno-aeldys vitaning and toaco

elomontoe  Put this stondaxd of nubeition s more Jlkely Lo have hoon
included 4n the variablo "soolal clnns®



In 1962 Hovne ohowod that lncreaned footal oxyoongtion in
prognoncy and laboudy using the abdominal decomprossion technicues
regultad in the biprth of children who sopoured to be shove avorage
in intelligoncee I io now sugoosted thet o bhigh mobornnl hoemoglobin
lovel affeote the fuotus in o simdlor mommory brinolng an incresned
@iygen supply to the footusy and so protecting the developing nourones

and tholy intox<coimnochionss



CONCLUSTON

Doubb has been cact (Douglasy 1960) on the ubillty of the mothoed
of sontrollicd conpaxison in soclowmodical studicse  So ofben the
Fndaings of a wuzvoy ave made suepect by o fallure to madoh the
sontrols i all respoctos

By the veo of multiple yeovension enolysls £8 hos hean poscible
to debexming the relotive influcnce of the obstetric fectors which might
affect the osvendual dntolileonco of tho childe ?ﬁ&sé factone oTo
raltdple and intoracking nnd some of thomy such ap $hie oges grovidity
and goolal class of ﬁh&-m@ﬁhaﬁs contdnue to operpte after the bizth of
the ohildy whilet othors, ouch oy placentel officlencys snosia asnd
mabornal heonoglobin lovelsy ore offeetive only dupdng the pregnoney.

Uhother the constant factor An the regression equation reprosonts basie
Inhordtod intollloonce, 4o open to doubl, hut the extension of the
sogrossion equations do a@ﬁabiﬂsﬁ the relotive influencs of cach
varkable on the verlstlon of the I« soordng In the populationy mexdic
furthez studye

In on obtorpd o retionslise thy {indings A0 hes beon found ugeful
o dovolop the thowry that footel ancils lo the mejor obstolyie hazoxd,
and that obstotric coopliontions affoct the oliild's potentisl inteliigence
oadnly by scason of the degres snd the duration of the bypoxis op onoxla
vhilch thoy causee

The findings of the aonlvels ougoess that of the vardation in the
Tef sooning of the population

1a  Inhozdted intelligence asccounts for 274
e Soelal closs Tou 20My

de  Cravidity of the wother for L3



de  Wedght of the ohild ol blrth for 114

Da  Mabernol hoemoglobin lovel for 1003

Ge Age of mothor o bizth of child for DUl

T«  Cohdition at bizth {roforence o anuxial for ¥l

8. The presence ov absence of proeoclonpibic toxacmla for 4

At the prosont stage of wedical knowledge Bittle conbrol can bo

enoxted over most of these factiorsy bub A7 only the varlation due to
mateznal haomoglobin lovel ie consldoreds thon in view of the incldence
of dzonedeficloncy annomia in pregnancye AU will bo vesognised that there
1o ot prosont on enorEous, umnecessary intellostuel westage in tho

costamitve



- ACKNGWLEDGMENTS

I wigh to thank Dre Gs He Tayléz, County Medical Officer of Healih,
Warwickshire, and Dre Di Je Jones, Arop Medical foicerg Rugby, for
their encouragement whilet undertaking: this suiveys

My thanks go to Mre Je Re Owens Consultant Obstetrician and
Gynaecologists Hospital of 8ts Crossy Rughy, far:allawing“mefﬁc search
his obstetric records, and 4o NMze Ae Ee Aldouss Secretaryy, Hogpital of
Ste Crossy Rughby, for makidé ihese mecbrds availables

Alsoy I must thank Mre E.:J. Ruscpa; Divisional Fducation foige:,
Rugby, for allowing the search of school recerng

1 am grateful to the Registrar~General for granting the pevmission
necessary to search the pffiéial Regiéter of Bimths.

I am indebted to Miss Ds Nelson and Iirse Me Read of the Computer
Unit of the Rugby College of=AdVanaed=Technclagﬁp for thelr tultion in
Algol, their co-operation in the prepdration of the data tapes and,
with lxe As Blundells for tix_c;ir advicé in the choice of the computer
programs . _

I am also indebted to Dre Tocher.of the Computer Unit of the United
Steel Companies of Sheffield; for providing valuable time on their
Pegasus compubter, and especlally to Mre Jack Hurst fai his patience when
running the programs ‘h j

My thanks go to the clerical staff of the Health Department, Rugby,
for their help in this investlgation, especially o Miss Marion Shatford

who typed the thesis.




E il Ef“}&\h :5;3

Ahoxnos Ue Asp and Dunndlls Me Se (10664
“iorphology of fsﬁh Pragontats
fire Node Duiles gmg Defly

Ahognics We Aep il E«Mﬁiii 3;3 e Sa (1@95} }3)9
saaantitative Aspects of Placental Stzucturcts
e Paths Egelag ,a,s 1230140

Ahvonaineny He Ke (2064} “
tIntracroniol Hooworrhages in Promature Infonto®s
auls Pocdlots Ponney  L0s 71470

Annuel Doport of the RoglstrareGonoral fex Scotland (1962).
Hoe Gy Bdinburghe HeliaBeOw

Aochory 9311@; angd Reobept GOy Ja fe B (1‘“49%
tA Study on Binthuelght and Inkelligonce™s
Hie 3& aots Hadey ﬁ" ﬁ&*wl

Badndy Da (1909)s
"The Contelbubtion of Ohatobtrical Foctors bo Serlous
Physical and Mantol Hondloops in Childrents
Jo Uholote Gynooce Dpe Comonwes 08, Ta8-747

Daledy De (2060} |
"The Ivelution of bodesn Chatobilcoys
Langot gy UOT004 and 609=0)4.

Bapltors e Je Pa il@@ﬁ*)ﬂ & ,
"Low Intolligence ongd Obototrle Complications®s
Dee Ja, preve coge lode, G0 10631 and DHe00.

Sezenborgs Wes and Ongs e Ue {2064).
“Oowobizal Spastic Paraplegle end Prematurliys
Poediatrdcs 3B, 406=d90.

Hoskows e {1%9)0 v
“Hentol Dlsturbances in Peometure Chlldron ob School Ago®s
Aota Pacdiotey Ql@ 150w1d0

N fi‘é’%? ﬂﬂ-@iﬁ for Routine Adninistration of Izon during Frognanoy®.
Pootigrrade Nodey  24s 1eds

Browngy Je Ce Mo and Vealls N (1053).
“laternal Placental Blood Flow in Normobensive and
lyportensive Homen's
Je Chstote CGynoccs Bre mn.:squ £0y 141w147,




lgﬁx;'a%i e fie ('ﬂa‘ [3)&
w}r&y—mvmth Yoor Bock of the National Soclety Sov the
Ghwdy of Lcmc;amm.
Q&Qmﬁm{;hmg 111e Fublls School Fublishing Cos

ﬁﬁi‘"{}g {Ag {é@ﬁ&)t
B4 Study in Vocotdonal Culdanoc™s
Induptelol Fobigue Ropoordh Hookds Londons  HeldeBSale

Bupty Gw {EM@}Q R ,
"Intelllgence and Fortility"s o |
Gocaslonal Fopors on Bugenicoe Qe Londone  Homdeh Hamdltone

Burdy G (1000)s
Brite Je Hduce Poycholes }}'{1’ 1504

Buthoz, He e and Bonohany De Ga, (1963) 4
*Tho iﬁﬂrﬁ.aatal ’kzx{*.ali‘&y Hurvey™s
Londons He & Se Livingstongs.

&21&2‘:{33’&? fia e (19 ﬁr}a \
“ioh Risl Prognancyts
How Engle 3% Hodey ha’ 24380090

Cotrvilics o By {2900)s
“Rixth ond Braln ﬁ“!:amt;@" . ‘
:131 s Los AN Hewnole H0Cwy aﬁy 2002104

iﬁg?mf}g 3;! t‘l? {ﬁu‘"mgﬁ .
"Lote Aspacts of Sovore Agphynla Heonolozum©e
Je Paodiotes £4s 140=100s

Dovioong de Ne and Iﬁ@bbingg Je {19667 :
- sjcs,l.sm don s o Yultpreble Perled in Bralin Dovolopmontts
Doe tocle 3%-3}1»; }‘3 AOmddde

iﬁ@&@iﬂup Je e fle (3.{3&&}%
"Hontal Ablld Yy and Schopl Achievemgnt of Poenature Childvon
at I.ifjm Yoors of Aua™e
e mode Jey | Le 123012144

ﬁf}ﬁg}lu’i Ds Je He Ba (3.9(3(3); _ o
Yrpomnture Childeen at Paimory Schaols”s
Hre #0ds Jep Ly 100B=1013s

Brilideny Ce K (1963)a
"Ohstebrie Hagords Montal Retaxdation ond Behaviour Disturhance
in Primery Schools's
Dovelons feds Chdlde Mouroles Q,s Selde

Peililen, Us Mo (1964}
b L,mwﬁ:h and Doveleprond of tho Prevaturely Bom Infants
rddnburghs Rlvingotonce




Bollsy. Hey Davigy Aey Hovighureby Re Jey Howeichs Ve Ee ond
Fiyg.ﬁ}i‘ Ha Wa (i‘;’@ls
*'ln lis;ama and Qultural Diffopences®s
Bhig.aemg 131y  Undwvorsity of Chicago Proots

Fenhoxts, Clodze Deg hmhamg Fronces Ke  and Thurstons De (1060},
“Polations Eup of kamamﬁ Apnocn to Dovelopnand ot Throo Yeaus's
frchs Noturolay 24 H0A=5H10s

aix*mmhwg De ¥ Ta ond fﬁi'ﬁ@}’y R (i‘jﬁﬂ)ﬂ
“Ohetetrie ond Soclol Origlng of Mentelly Hondicapped Childeon®s
Bre Jo pEove 000s lodes 18 M’J&%ﬂa

Felldings Jeg O'Shaughnoogys M O and Dunstrom, Gillian Me (2965 ).
Tran ma.ie:waw lthout Annoraals,
Langat 2§ 9*1‘2%

Procory Be Ge and Wilke, Je (1559)s
*Tha Besidual Lé’f&cw of Neonatal Asphysia®s
Je Chptets Gylacte e COmNONWes mg *f*éb“?»}mi

Goerttlcrs Ke ond Drolobachs Fe Je (1963)s
"o Uba Gongol g z:i‘ Tontorivm fuplures and Ingzacranial Hoemorrhagoes
Blole Noonobey Re D0=1126

Grontofte Ce (1604)4 f
intracrondal Hecmoszhoge snd Blood Dredn Doxrpier Preblems in
the Newborn™s | .
Actn pathe t‘*ﬁem sioly Seandes 24s Buppla O

Geuohwalds e (1964 )
“Tho Footus in ?Jmlmac}m;i Proc GRancy e
Ame Je Uhttobs Gpiin0tes §0s DOSHEO.

Hanfsdny e He (1963)s
#The Valuoe of Izen ¢ upplm smi,atim duzing Progiancys
Aunte Nede Je Obstole GYnooces ‘2 11111l

Haosy Ja Hes Hohwy Ca Jay Duztolmoy Pe Fe (1934)s
“The Physicol axd %ucm;al Crowth of Promature Dozn Childronts
Chicogos Undversity of dhicage Frosse

“ﬁ?ﬁﬂa Q!- iﬁ& (3.&5331
oo of Abdomlopl Decompzassion in Pregnancy mcﬂ Laboup to
Ispsove Footol Cuygendilon's
Desrelops Mode Shﬁlch NQWGI‘; ﬂg Gi3edB2a

ffﬁltg Be 50 {3000)s
"enbally Subntzmol, é.mihzmn"
e wods -3*3 ;‘; «uﬁ“l@-




Howozdy Je and Woxpelly Ce Ha (1952)e
“pronobure iﬂxm&m m Le.auc;m LideYs S
Poptlatelen Py GV |

Hybthony Fe He ondd Duncons De L {waﬁ}-
“ Ivonedeficlengy Mmenia in the Prognant toman ond dts
imm eion to Nommal Physe m&ag&aa& Changee™s
Hutow Abstie Hovey 20 SH0«000 '
Hybtony Fe e tnd § Qii@hg Te (3004}
*‘Eﬂhyummw of Frognonoy'e
Oufondy Dlackwells

iliiagwontiy R S (1904)s 7 |
“The Rigk of Mental Subnormality ond Cercbral P nloy™e
$ling E*Qd@.a‘tg.g ay Dy '

I113ngwosthy e Ss ond Woodey Craco (1960)s | |
"The Incldency of ‘“‘mgsz in Corchral Palsy ond Mentol Retardaticn®e
Azehes Dige Chlldhes ~g0s 353300, '

11191{‘}’3 e (&96131
"The goclal Actiplogy of Foobol Damngos
Je monte Subhomiiles Js BGeUR.

Ingoilss Te Ha (1600}
“Fhoe Study of Congendbol Anomalics by the Bpidemiological lothod"s
Mow Bngda Ja I‘:C‘fip; ,"‘5 ¥ OFw il

Jonass Ve Ce pod CapeeSauidorsy Ae He {33 7w
“llolation hﬁtwceﬁ Inteliigeones and Soclel Status cmong
Caphan Childronty
Bre Je iﬁr‘yu%acmg M# B30

Koznp Mgy Nea and Ponvoses Le §e (1951)6 ,
#alath %mﬁ’m ond Gostatlon Timo in roelation to Mhtemol Agos
Pazlty dad Infonds Suzvivale
mm ugores  10s 147w104s

Kiwmang e He 43 ..L}"ﬁ}g
“iho Bachwdrd Childte
Brw mode Ju Qs 180413004

Kimmans B He (1906)s
advisory Sowvics fur Papeute of Montally Hondlcopped Ghildzon®s
Dww mode Ju lﬁ ‘-’53»*‘349

KioGoking BEholyn e {lw
Relabionghilp of Do 1@%@ in Iotelligence Teot Popformonce of
Pre school imii*&ren to ifovinatal Bsporicnces
gg aonsulte Mg ?‘?{"uﬁlt@ ﬁﬁ FPLeR03a




Knobloghy Hildas and Posamaniok, s {1050) &
wiyndeose of Minimal Drain Domage An mmncy“
JQ Alde £ i}ﬁ ﬂﬁ'}bdg M?@ }.3{3‘3*13&3?0

Kushlicl, As (1064) ¢
uihe Sociol Dists :3_531_“.301*; o8 mqm Betardations
Develops Hade ﬁ”ii?;ﬂ umhs Ly BOGE0,

Lanzkousls ’5?9 Pa (l?ﬁl)t
“The Influenss of Matonml Ironedeficloncy Anaomia on the
Hagn soglolin of the ?W"’*ztaﬁ*‘
Axohe Dice wﬂlﬂflg QQ@ R s

Lithlos We Jx 1060} L o
n the fnfilucnces of Abnorndl Padptunisionte
Toange (w “L@{gq, SO0 L()ﬁﬁpu &g AEIE Y

s

fabchencos im mg Homnors e AM ﬁﬁmig E..‘x o5 My Ie E.. _
fﬁtﬁﬂ&nﬁg Dag tiohi{;; Rag ii ifﬁ,‘bg T o end ...:mrg, ¢ (3.‘2363);
"Soquolas of Promatupre Dirth's
Aie J* Rise bi?&lﬁhj M 1011154

tacbonalds Allcon De (19643 , |
Pinkolilgones in Children of veny low Bizth Ucloht'e
Mg Je prove tocs Sodey 18s  DOWT0.

Mokooun, Te and Giboon, Je Re (1051)s. .
f*rﬂaw‘«mmms Of%, mll. 1 :s;*z:iw in Bloninghom, 10470
P Jde 000« Py Lﬁia é;g 0N 112

Bl ‘uyumvag e fe £300M)s - .

“f‘i’f‘ h mguv*y# '&*‘pﬁ yhla and NMental Doflclencys

Zhe Hoveopobe Pollthiotes Za 100301007,

Matmybow, He £1900)s
"Montal Retozdation®s
Londone  Porgamon Prosce

Nedical Bososveh Counell (10457 |
J'}{!PQ fﬁ(}{}& u{n“n Noe éﬁ" Lf}ﬂdm; HallaBele

Minbowelidly Ae (2 fﬁ‘i}?} .
"4 Pow Peooseht and Potential Acpacts of Rosearch in the
Flgdd of Poatol Anoxia “p
Anls Poediobe Fonntey  Js 220025

Penwoscy Le G (1030).
"Colchoater Humw A _
Speee Hone Hope 1 *:ﬁ; Rovs e How 2004 Londone  HelleSeDa

Pﬂt“a.;.a oy Le Ho (l‘ﬁ}f@?h
“Tho I;s:!.f:}lmy of Uental Dofooh¥s
Londone  Sidgelchk and Jachaone




Beddy De Be  (1000)e
Memoto Hffeots of Chobobrlood Hazexds on the Bovoelopmont
of Gho Child™.
Js Ohiotobe Cynaocs Bs Consontiey  (0s 7007006

Richapdos De Ue {1963)e
"lecont Advongoes in Ledicel Enovledge of Caugeo of
Fonbnl Reterdation'ts (
Cane Mods Ange Ja Qs 1024m1020

Rostaflnakis te Je (2064)s B .
The Incldence of Prevontablo PFomis of Drain Dorago's
Vo llede Noney 20y 20e2Ce

Schwaztay Pa  (2061)e '
"Dirth Injuries of the NowbornUe
Now Yorlke Hofnox Publishing Cos

Scotty Je e (1006).
“Imnunological Slseases and Pregnancys
Dre Fode Jeg  Le 180D«1007

Seotty Je ile and Govong Ae De To (1949}
*Anocmia of Prognoney in Clasgow and Listrlct"s
Bre wade Juy ;ig 1003mI0ET .

Sioatodty Ses Hnglogons Ges and Reothy Ge  (1950)
"aycuaturity"e | h
Archs Diss Childhey Z8s 120130

Bmiths O Ae {1048)e
"iffoct of Bipth Procgsses ond Chototric Procodures upon Lhe
Howborn Infantts
Adve Podiatay 2y lebda

Soindakye Ow (19G4)e .
Wiontol Retezdoblony Htlologlcnl Conalderationss
Coopgotonn Unive Mede Conte Fulley A0 1419,

Thongony Ge He {1040)4 |
“The Tyend of Scobtish Intelligence®s
Loadone  Unlversity of Londen Frogse

Tradgoddy fe Fo ond Soddys Ke  (1008)e
“Tortbook of Montul Peflolency™s | |
Tonth Bditione Londors [Dalllioeey Tindoll and Coxe

Walkers Je  {1954)4
"Footal Snoxia” e * |
Jo Chotete Cyhuoce Bre Conmontey Qls  102w100s




Walkors We Le (1964} .
Wpronotuzre Childron with Bivth sgphyxio™s
Dovalope Mode Child Nouzoles Qs 408408

'uliﬂ.. h) T ‘e e and Liﬂﬁﬁﬁhﬁ&"ﬁg e (l‘;‘&l)a
Miypoxia In Infonto end Childven®.
Pulle Johnis Hoplidds Hoopey 100y 100=340.

Horlad Hoalth Orgoni satiom t"&wanielo CW{:{‘}).
£0y * HGeC0s

WAddowsony Blolo Mey ond toGancos Re As (21900)s
“Jome Aspeots of Accolerabing Growth'e
Froce He 50Ca ﬁég &g l%"ﬁbﬁi

Wiggioowonthy Je Ge (1000) «
Hiigabal Crowbh Notordotione
Fre Mode Dulley 208 13«10

Vouly He  (10D4) | S
“Prophylanis of Birth Injurdos in the Fewbornts
Gonavae  Ooozgs "‘

Yoppoilos He  (1063)a
vihe Placing Reaction in the *\ffzwmm*’
Dovolope (ade Child Nouroley s 497«500.




" Haemoglobin/I.Q Survey

Surname‘WAM.w

Other NQmes

M| F De of B
Address -
Born at: Home / St. Mary s / Other
Hospitalisation: _ Social / Medlcal
+ Maturity Length of 2nd stage

T

1

Age of Mother
Parity of Mother
Condition at birth
Type of delivery
"At risk"

Primary School
Secondary School _
TeQe - . ...

Length of lst stage U

Weight of baby

Occupatlon of Father A

Soclal‘cla s‘

Blood group

Hb 1=12 weeks

Hb 13-28 weeks
Hb 29-T

Hb Post-natal




APPENDIX 1T

IHE PRINT»OUT, OF THE DATA

THE OTHER ¢ o py




