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. APPERDTX A

1. Obstetrical Medication

1. (Claseification, reutes of administration of obstetric

. . 1
ancasthelics and analecnicgt

Drugs used for the rulief of pain arc generally clossified according
to their major effect, with the understanding that some drugs produce
different effects according to dose and route of administration (Bowes,
1970; Davis anrd Rubin, 1966).

A, General anesthetics

When given in sufficient dosagcs; general anesthetics will
produce a state of unconsciousncss with 1eSs of scensation {(i.e.,
anesthesia) that allows any surgicel procedure to be carricd out,
though by themselves they are not pain killers. Anesthesia resul:s
from the promouvnced functional dopression of the GNS. The most commonly

used obstetric anesthetics are the inhalarion ancsthetics, i.e., goses

(c.g., witrous oxide, cthylene, cyclopropane) or volatile liquids (e.gz.,
ether, halothane, wmethoxyilurane, trichloroethylicne). CGhloroform, a
potent volatile anesthetic, is hardly ever used in obstetrics because of
its dangerous side effects. Volatile liquids can be dropped on a mask
held over the paticnt's face, but more frequently the inhalational
anestihetics arce administered by means of more or less claborate breatii-
ing apparatus which provides a well controlled mixture of gas (or vapor)
and oxygen and absorbs carbon dioxide exhaled by the patient. Inbala-
tion ancsthetics generally produce a rapid effect upon administration;
upon withdrawal, rapid recovery usvally resules. Recovery typically

orcurs within miantes, Methomyflurane has the longest recovery period

(30-09 minutes).
218
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General avesthesia can also be prodvced by high doses of sedatives.

The method comusonly employed consists of intraveuous injection of an

ultra-short acting bavbiturste (e.g., thiopental in doses From 0,12 £,
up to 1.0 gin.). Tntravenous anesthesia has the advantage of rapid,
smooth onset with few complications and side effects. On the other hand,
barbiturates do not relieve pain, unless administored in doses causing
less of consciousness, so that pain-relieving drugs usually have to be
added to prowvide for post-operative analgesia.

General anesthetics used during the birth process are gencfally
of the inhalation kind. They are nearly always administered at the cond
of the sccond stage (i.c., just before expulsion of fetus) thoagh smaller
doses of inhalation anesthesia ("whiffs") ave comnonly uscd to relicwve
pains of contractions. Intravenous barbiturate anesthesia is not often
used in obstetrics (except for cesarean section) because the recovery
is much slower than with inhalation ancsthetics.

Other depressants of the CHS, such as alcohol are not used for
obstetric purposes. These depressants will, therefore, not be revicwed
here,

B. Sedatives

Calm, drowsiness, or sleep (i.c., hypuotic effect) can be
induced by sedatives, They do not induce loss of consciousness (i!é.,

general anesthesia) when administered in usual doses, although high

‘doses of some sedatives may be used to produce general anesthesia,

e.g., thiopental. Sedatives, like general anesthetics, depress the
CNS. The mest consmonly used sedativés are the barbiturates, usually

classified according to time it takes to produce the desired cffect

and the duration of its cffect (ultra-short, short, medium ond long

77
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acting). Barbiturates arc typically administcered orally. Sodium
phenobarbital, a long-acting havbiturate, can be injected intra-mulenlarly,
and is often uscd pre-operatively in obstetrics for that purpose. (It

is also commonly used in the control of convulsions,) The ultra-shovt
acting ccmpounds (e.g., thiopental) are usually adminiatered intraveneus-
ly for vapid effect. Barbiturates are typically administered in doscs
varying from 100 mg. to 25C mg. Other sedatives include chloral hydrate,

a relatively non~toxic substance (0.25 gm. to 1.0 gm.), ethchlorvynol

i‘: (Placidyl) (0.1 gm. to 0.5 gm.), and glutethimide (0.25 gm. to 0.5 gm.)

(Goodman and Gilman, 1970).

C. Analgesics and Narcotics .
Analgesics (in-:luding narcotics) selcctively reduce the scnsa-
tion of pain while producing only minor effccts on alertness, as opposcd
to the action of anesthetics (irhalation anesthetics and barbiturates),
Narcotic analgesics comprisc the opium alcaloids (e.g., morphine and
codeine) and their synthetic analognes, (meperidine, methadone,

levorphanol). When these are given in heavy doses, they can also D10 -~
p (=4 ?

duce drowsiness and have calining effects similar to barbiturates.

Narcotics act by depressing the functions of the Ci¥S, although the

depressing influence is different from general anesthetics., Narcotics
have selective rather than general effects. For example, the principal
cffects of morphine are: (a) suppression of puin; (b) mild drowsincess
and euphoria; (c¢) depression of respiration; (d) nausca and sometimes
vomiting; (e) constipation (Coodman and Gilman, 1970). The "withdrawal

syndrome" ig characterized by irritability, tremor, increassd heart

rate and bicod pressure, locrimation, sweatiug, nasal discharge,

78
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diarrhea and, occasionully, vemiting., Other narcotics produce similar
therapentic effects and have similar wvithdrawal syndromeﬁ with prolonged
use.

Yarcotics are nost coﬁmonly cwployed in carly utages of labor
to relieve pair, but may also be usced in conjunction with anesthetics.
Morphiine is usually admiunisztered by intramuscular injections of 10 mz.
to 20 mg. The most commonly used obstetric narcotic is moporidihe, wvhiceh
is injected intramuscular in doses of 50 mg. to 100 mg.

D. Tranauilizers _ .

Tranquilizers are drugs that produce a calming effect, without
affecting alertness or inducing sleep. They do not derress CHNS funciion
wien adwinistered in typical doses., Their main effect consists of re-
ducing the intensity of wamotional reactions. Numerous tranquilizers ave
on the market and they are probtably awmong the most widely prescribed
wmedications in general use. They are divided into two main classes:

(2) "wajor" tranquilizers (e.g., phenotihiazines, rauwolfias, butypheroﬁes)
have profound cffects and are used mainly in psychiatry; (b) "minor"
tranquilizers (c.g.; benzodiazepines, mepfobamatc) mainly reduce anxiety
and have a very wide field of application.

There are two "major" tranquilizers that are often used in obscetrics.,
The first is chlorpromazine. It is given in doses of 50 mg. to 100 mg.
intramuscu}grly. It is often usced for its potentiating cffact on
gcncrdl ancsthetics and analgesics that allows a smaller dose of thea
other drug to produce the desired efifect. The tranqu.lizing ianflucnce
is merely a beneficial side offect. Promctazinc; a related compound,

is used for the same purpose. The sccond major tranquilizer used in
0
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obstetrics i3 roeserpine, an alcaloid of the rruwolfia group., Tt 15 given

—

in doses of U m3. to 4 mg. Like other raweolflia prepavations, it lowers
i

the blood pressure while also producing a tranquilizing cffeoct,
uwolfin is semetimes used in late stages of pregnancy though some
authors object to such nse (Ban, 1969). It appears that some infants
are born with cffects of this medication (to be discussed below).

The two miner tranquilizers most commonly used in obstetrics are
ciilordiazepoxide (Libxium) in doscs of 10 mg. to 25 mg., and diazepam
valium) in doses of 5 mg. to 10 mg. They are both administered to
reduce anxiety and the latter has also a muscle-relaxing cffect.
Diazepam i also used to control comvulsions. Minor tranquilizers arc
used in carly stages of laboer, while chlorpromazine, a major tranquilizor,
and related compounds are also used as adjuncts to general anesthesia
during cxpulsion of fetes.

E. Local ancsthetics

Local anesthetics provide relief{ from pain by blocking the
transmission of impulses through the peripheral nerves (Goodman and
Gilman, 1970). Used in such a mannor; they do not alter alertress of
the patient but can supress CNS function if administered in signifi-
cant amounts, The commonly used local anesthetics are synthetic
derivatiﬁcs of cocaine (e.g., procaine, lidocaine, mepivacaine). Theoy

3

2 .
= and the amides”.

can ‘be divided into two major classes: the esters

The former include procaine and ave generally characterized by a

fairly Jong latent period (between administration and clinical effect)
nd a relatively poor ability to penctrate tissues. The amides, on the
other hand, act more rapidly and longcr and penetrate tissues bettoer.
This group, which inciwdes lidocaine, prilohninc and mepivacaing,

Is widely used to provide obstetrical ancsthesia.
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In obstetricn, the local anesthetics are empleved in three
principal ways (Davis acd Rubin, 1006):

I. Infiltration ancsthusja is produced by injecting the drug divectly

into the rtissve (e.g., perincum in preparation for episiotomy). This

method i the simplest but not necessarily the safest, as it may

05

Tad i

require a relatively Tavze quantity of drugs (up to 200 cc of a .
solution of procaine, or up to 40 ml. of 1% solution of mepivacaine).

2. Conduction block is produced by injecting the drug next to a nerve

“q

trunk (pudendal or para-cervical block) (up to 10 ml. of 1% procaine
or up to 20 ml. of 1% mepivacaine on ‘each side). |
3. Massive block of spinal nerves leading to the lower part of the
body can be produced by oae of the follewing tcchniques:

a. 1in spinal anesthesia the drug (0.5 to 2 cc of 10% procaine or
15 to 30 ¢c of 1% wmepivacaine) is injected into the subarachnoid space,
in direct contact with the spinal cord. The result is a transient
sensory and molor paralysis of the whole lower half of the body. A
variant of this technique is the "sadde block,'" in which Ehe drug is
injected in a manner to afifect only that.areca of the body which would
touch a saddle (Davis and Rubin, 1966).

b. in lumbar epidural anesthesia the drug (in amounts similar
to those used in spinal anesthesia) iﬁ.injcctcd between the dura
membraane and th; bones of the spine. If the injection is made into
the caudal canal (which is an extension of the epidural space) it isa
called caudal anesthesia.
In spinal and epidural anesthesia, rclafivcly small amounts of the
drug pass into the general circulation. On the other hand, these
massive nerve blocks produce side cifects such as the pronounced fall

in the motiier's bioesd pressure (a point which will be claborated later on).
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F.  Dther drugs
Scopolamine (hyoscine) is used as an adjuvant to narcotics and
is reputed to induce amnesia of the painful experience., Succinil choline
(Ancetine) 15 a muscle relaxant uscd to facilitate surgery and deliverw,
Little is kncwn about the possible cffects of these drugs on the fotus,
The classification of angstiietics, analgesics and sedatives rcfers
to the principal effect, when the drug is used in typical manner. One
’
should keep in mind, however, that all these drupgs affcct the function
of nervous tissue and tﬁcir effects may overlap. Thus, higher doscg of
morphine have a sedative effect, trauquilizers may induce sleep and
local anesthetics may cause excitation, convulsions or loss of conscious-
ness if introduced into the brain in large amounts,
In this section we have reviewed the principal anesthetics and

analgesics comnonly used in obstetrics. Ye turn now to the utilization

processes by hoth the mother and the neonate,

&)

2., Vvicissitudes of druss used in labor

There has been a considerable amount of rescarch into the effects
of drugs on thé mother and fetus during labor and delivery. .One major
factor of parasmount importance is the time factor, i.e., the interval
between administration and delivery, speed of absorption, rate of
placental transfer, rate of metabolic breakdown and elimination. The
time factor plays a critical role in evaluating the effects of a drug
on the mother and the fetus. Contradictions in the data obtained by
different observers about drug effects are partially the result of the
fact that not all rescarchers take into account 21l of these variables,
In addition, many of the original infcrcﬁccs were drawn [romn anjmal
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cexperimenty and it is now recognized that pharmacological effects way
differ greatly from man te animal - a point which will be elaborated
further on,

When a drup is intreduced, hy any route, into the mother's bnd?
it will:

(a) enter, to sore osxtent at least, iuto the-maternal bleood
circulation; |

(b) be subjected to metabolic transformation by the maternal
organism, leading to breakdowm and/or eliminatiqn;

(c) pass in variable amounts through the placenta and into the
fetus and return from fetal into maternal circulation (before severing
the cord) to be metabolized by the mother;

(d) become metabolized and/or eliminated by gheﬂfctus (and later
by the newborn).

Some gencral comments concerning these various stages will be
helpful,

(a) Abscrption: drugs injected intravenously enter tlie circuli-
tion instantancously and within scconds are evenly distributed threughout
the body. 1Inhaled drugs are absorbed almost.as rapidly. Intramuscular
injection or rectal administratien requires several minutes while
ingested drugs may require an lhour or morec before peak blood concen-
tration is reached. fcak blood concentration is not synonymous with
maximun effect., In order to emert its effecct, the drug has to enter
the tissues; in the specific case of central nervous svetem function,
passing the biond brain bqg;;gr is involved. The blood brain barricer
has a different pemmeability for different drugs (Harper, 1969).

Local anesthetics exert their effect at site of the injection but are

always sooncr or later absorbed into general circulation.
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Gases and volatile anesthetics are largely

eliminated througeh the lungs. Syuthetic narcotics and shert~acting
barbiturates (e.g., thiopental) are metabelized dn the liver. Long
acting barbiturates are climinated through the urinary system, 0O the
lgeal aacsthetics, esters are wetabolized by hydrolysis (i.e., combining
with water and splitting into alzehiel aud orpganic acid) and thus inacti-
vated, The amide compeands (e.g., lidocaine, mepivacaine) ave mutnbélizcd
and dnactivated by a liver enzyme, amidase (Cohen and Olson, 1270).
Contravy to previous opinions, it is now Khown that many drugs
crert significant effects long after having been apparently eliminated
by metabelism and after their blood level drops to insignificant amounts
(e.g., sccobarbitel produces wmild scdation up to 20 hours, and
chlorpromazine a tranguilizing cffect up to six»months, Goodwan and
Gilman, 1970). Ashton and Hibben (1967) (in Coodican and Gilman, 1970,
pp. 104) found in an animal study after-cffects of barbital anesthesia

onc month later.

(c) Placental transfer: The old notion of the cighteenth century
that the placenta serves as a protective barrier between the fetus'
independent circulation and his mother {Corner, 1965) was shattered
to piaeces in 1941, in the popular belicfs, with. the tragedy of
thalidomide in Europe, (Wehan and Lompert, 1965). A numbar of babies,
whote mothers took tihis mild sedative in the first weecks of gestation,
were born with limb malformations and with other defects. What was
thought, cavrly in this century, to be a §émi—pormcnblc membrane
scparating the two circulations, is now known to be an extremely active
metabolic mit (llogerman and Ville, 1960; Marx, 1961; Moya and Smith,

1965; Watson and Lowery, 1269; Bowen, 1970:; Cohen and Oleson, 1970).

Ty
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It is now belicved that anv substance Found in the maternal blood will

cross the placend . to some extent unless it is altered or destroyed
during its passy; dost drugs ave troasfered by simple diffusion, i.e.,
the moleeulen proe s an area of hiplr conceutration to one of low

concentration wit . Little i€ any metabolic energy.  The rate depends on:
(a) lipid solubility (fat selubilityv); (b) molecular veight of the
drug, (drugs with molecular weight up to 600 readily cross the placenta;
(c) degrece of ionization (non-ionized, i.e., clectrically neutral
subﬂtnnccﬁ‘croms move readily).  Any change in the pll (nlknliﬁity—
acidity balance) that Increanes concentration of dissociated, ifonized
forms, will slow dowm transfer of drugs (llagernman and Ville, 1960;
Cchen and Olson, 1970; Burt, 1571). ¥ommally, the ph (the acid-allali
balance) of the fetal blood is slightly higher, i.e., more alkaline,
than that of the mother. Mowever, drugs such as local ausesthetics may
produce acidosis in the fetus, i.c., lower the pH, In that case, an
alkaline drug, such as mepivacaine, after having passed through the
placental barrier, nny become "trapped" in the fotal circulation becanse
the increased acidity leads to increased ionic dissociatioq of the
alkaline drug and, thus, reduces its diffusibility through the placenta
back into mntgrnal circulation (Teramo and Rajamaki, 1971). This may
be a poséible explanation of why some local anesthetics have been found
at higher conccntratian in the fetal circulation than in the maternal
circulation (Teramo and Rajamaki, 1971).

The placenta may also play a role in metabolizing some compounds
so that they may rcach the fetal circulation faster or be prevented
from ciitering it (Coten and Olson, 1970). Moternal diseases such as

s ‘e . . .
toxemia™, diabetes or chronjc hypertension (high bleod pressure)

-
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which icml to an altercd vlacental vazeular bod may also inhibtc
passage (Colien and Olson, 1970),

Transfer occurs also by active transport or by speeial processes
such os pinveytosis kcnnu]fmcnt by leucoevtas) or throuph gaps in
the placental villi (Sivgor-) ik projectiong),  The mechaninms of
active transfer arce still poorly understond (Hageeean and Ville, 19060),

Drug transfer may alseo occur via the amictic fluld to the fetus'
cireulation. This route {s& nlsc poorly understond but: is most interoest-
ing in light of the fact that the pll of amunicotic fluid at term is
6.9-7.0 while both fetal and maternal bleod pll is 7.35-7.4 (Cohen and
Olmon, 1970). "This differ.nce in pll could result in some drugs beiug
concentrated in the enmiotic fluid aund iungestced by the fetus in hisher
dosage than wmay be suspected from maternal plasma alone." (Cohen and
Olson, 1970).

The tvpe of adnministration of a drug into the maternal circulation
will affect the deprec of transfer with more of the drug passing to the
fetus after intraveunous administration to mother than after oral admin-
istration or intramuscular injection, holding dosage level constant.

(d) Hetabolism by fetus end nconzte: Once the umbilical cord

is gevered, the neonate is on his own as far as the detoxwification and
climination of drugs is concerned. The {etal and nconatal metabolism,
however, differs significantly from that of the adult, Doth liver
function and the cxcretory function of the urinary apparatus arc not

yet [ully developed (Nelson, Vaugham and ticKay, 1269 a, b, c). Comparcd
with older children and adults, the elimineation of drugs by the nconate
is slower. 7The nconate's liver is deficient in amidase. This makes

the newborn suscoptible to the tomic effects of the amide group of



Joenl imegthetics (Colien and Oluon, 1970),  Neonates have dEECleul ¢los

in conjugnting biTlrabin (thoe vellow plonentod sobutance fovmed by thy

Lpeseod

breakdown of hoemeglobin from destroyed ved cells),  Defore Leing
eliminated from the Ledy, bilirubin haz to he rendered water soluble
by baive chewically cenbined Ceonjugated) vith glucuronic acid.  The
conjugaition is accorplivhed by an ensyme, glucuronil tranasferase, which
is norwally present in liver itissues. The liver of the fotus and ﬁcw~
born has a very lew level of this enmvme and the process of bilirubin
climination is much slower in the newborn, eapecially in the pramaturc
baby., Excess bilirubin preduccs jaundice and the so called ""physiolegicel
jaundice" of the nconate is thus due to the relative defficiency in the
climination of bilirubin, About 50 pnrcéﬁt of full term babics and 80
percent of immature infoants develop mild jaundice on the third or [ourth
da¥s of life, vhen the unconjugated bilirubin has accunwlated in the
blood strcam and is being deposited in the skin (McKilligin, 1970).
Any marked inercase in the red cell destruction, such as happens in
R incompatibility, results in severe jaundice which may lead to death
or to brain damage in the form of kernicterus (yellew coloration of
basal panglia of the brain by bilirubin). Conjugation with glucureonic
acid is a deto+ifying mechanism used for the climination of a wide
variety of foreign substances including such conmon.drugs as salicilates
(aspirin), sulfonamide, chlorawmplicnicol, morphine and others, Thus,
bilirubin and many drugs compete for the same detoxifying mechanism in
the neonate’s liver with the result that joundice may delay elimination
of many drugs and many drugs may aggravate jaundice. (Kent, 1959; Lucey
and Dolan, 1959; Burns, Hodgman and Cass, 1959; Zuclzer, 1961; Done, 1964,
Custafeon, 1945: Uyhan and Lampert, 1965; fdassons and Joclsson, 1966,
Yatsen and Lowcry,\lQGU; Helson, ¢t al., a. b, 1969; burt, 1971).
s7
S 229

ERIC

Aruitoxt provided by Eic:



In order te stimulate the production of the druge-metaholizing
enzyvme, glucuronil transfevase, physiclins sometimes advoeato the
ndministrution of barbiturates (Fouts, 1965; Young and Yu, 1971), such
as phenebarbitone, or of bensyvpirene. This, however, does not solve
the «hole problan becanse the neenate's glomervlar  filtration (passoge
of the fluids from the bDleosd jnto the kidney gplomeruli and formalion
of fluid which cventually becomes urine) is low (Nelson, ot al., 1969 UL).
Thus some conjupated bilirubin and/or druz continues to civeulate in the
neconate's biody,

The elimination of drugs may be further slowed “own if the metabolic
precesses are devansed, ce.g., by acidosis or lowerced body tomperatuve,
Since a number of drugs may preduce acidosis (e.g., local esnesthetics)
or interfere with feceding (i.e., reduce caloric intake) and hence inter-
fere with heat regulation, a vicious cirele may start., The full in tom-
perature is even more pronounced in the immature and malnourished
infant (Adamsons and Joelunson, 19634),

From the point of administration of the drug to its elimination
by the mother and/or 1conate is a long and complex process. 1t is
not yet a fully understood process, but what is already known suggests
that the intrecduction of analgesics and ancsthetics into the mother's
body during labor and delivery starts a chain of effects that invafinbly
add to the demands of the birth process on the system functions in
the nconate.

Lffccts on mather ond newborn

There have been a number of studies on the effect of obstetrical

‘drugs. The can be divided into two groups: the ceffcct on the mother

ERIC
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and the ef{feoct on the infants,
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’ Lo Effects on materonl phyatolome and Labor
When considering relatfens betveen a deng and fotus! metabelicn,
much wore than o sinpde phaxmacological effeoct of the drug ftself may
be Involved, Lt is tyue that in muny instances the drag crosses the
placenta wnehanged and afvcets the fetus in a foshion similar to that
in which it affects adults, Most of the volatile anesthetics, the
barbiturates and many narcotic analgesics probably affeet the fetus
in this mommer (as will be described below). But a drug may influnncc‘
the fetus also by altering the maternal physiovlogy in such a way that the
intrauterine envirenment is changed. It has recently hecome apparcat that
spinal anesthesia may have far-reaching conscquences even in the casces
vhere drugs themselves do not cross the placenta in significant: quan-
tities. At the time of cesarcan section, a patient who lies in a
supine position and then is given a spinal anesthesia, may experiecnce
an alarming hypotension (Ueland, Gills, and Hansen, 1968) which can be
reflected in Lhe reduction of fetal oxvgenation and incrcased acidosis
(Stenger, Andersen, de Pauda, Eitzman, chsnef, Preptoushky, 1964).
Anything that alters placental transfer of respiratory gases (oxygen,
carbon dioxide) clectrolytes, water or metabolic end‘products (urea)
will jeopardize the fetus to a certain extent. Consequently, a drug
nust be considered not only for its direct effect upon the fetus but
also for its indirect and no less important cffect on maternal physiclogy.
Friedman and Sachlleben (1961) have warned against dysfunctional
labor due to a prolonged latent stage (predilatation stage of the
contractions). Doth local and gencral anesthesia may have adverse
cifects on the fetus since they may unnecessorily pfolong the latent
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stage (above 20 houre) o the pednt of dyafnerioral Laboy (contractions
viikeh do not produce dilataiton and oxpulnion of the fotues), NDysfunes
tional labor may lead to asphysin (suffocation), Tucey, Hibbaxd,
belnmna, Taquive! de Gallande and Windle (1964) have found n aignlficant
correlation betyeen sophynla and kernictorus in Dhesus monkeys, and
they have concluded thal the nowe femature the nevborn the greatoer

£0

the dangers of birth asphyxia, intrautevine jnsults and drug effects,

2. Direct coffects on newhorn

The newborn's transition from intrauterine to oxtrouterine life

imposes upon him the need to activate a number of functions that have
A AR

i

heen dormant or incoupietely activated (Snyvder, 1949),  Some of thgm.
such as respiratory activity and mainterance of body temporature, must
be establiched immediately at some minimal level of acceptable function.
ing.

The birth process itself with the sudden, often catastrophic, alter-
ation in physiology may be a hazardous cmperience for the fetus, .James
(1960) at Columbia University studicd a large number of babies immediato-
ly after birth and found that all the infants were subjected to varying
degrees of oxvgen deprivation and carbon dioxide rgtcntion during the
course of labor and delivery. Under normal circuncitiances most infants
tolerate this brief "asphyxia" without difficulties and within a short
time shew little evidence of the biochemical storm they have recently
survived, Fuilure of the oxygen supply during labor, however, results
in depression or absence of fetal vespiratory movement at birth,? as
well as iw vascular injuries giving risc to edema and hemorrhages of the
lungs and other organs. These, in turn, aggravate the Jack of onvoen

thus creating a viciovs cvele (James, 1906D),
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In prcﬁaturc infants, oxygen deprivation is closely linked with
perinatal movtality.,  Thus, the fetal respirntory gyatem is the site
of greatest vuinerability to injury in labor and delivery and that is
why for years the majority of the rescarch has been concerned with the
relation of obstetric medications and neonatnl dcprcnsionG (Snyder, 1949},
kven in 1933, Shute and Davis observed that worphine could increase the
chances of asphyxia in utero as indicated by change of rhytlm of fetal
heart. Asphyxiated infants vere, in turn, more susceptible to morpliing

and showed severe symproms of narcosis.  Snyder (1949) summed it up;

"All drug

o

s commmenly given for the relief of pain tend to alter the
functioning of respiration thus striking the fetus at the point wiiich

has been found to be of maximum susceptibility to injury during labor.!
Hany obscrvers disagree with the statement aud the resecarch on whether
narcotics (e.g., mepcridine) cause depressicn in the newborn, rangzs from
studies that claim zero percent depression to studics that attribute

327 of their newborn depression to meperidine (Shnider and Mova, 1964).

-ie

. Garcia, Waltham and Lubin (1953) even recommended the administration of

meperidine in quantities of up to 100 mg., but they also reporied that
some of the babies in their study had to be resuscitated by artificial
respiration lasting up to 90 scconds before onset of respiration.
However, they did not attribute such depression to meperidine. Others,
such as Zaru, Lspeosito and Zaru (1967), have advocated continuous
infusion of mepcridine (avcfage per hour 40.3 nmg.) since "obstetric

and subjective evaluatvion of pain relief was excellent and rewborn
depression was not significant.' In contrast, Flowers, Rudolph and

Desmond (1962, who used diazepam (Valium) which is classified as a
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"minor" tranyuilizer and a mild avelgesic, found that a significant
percentage of nconates suffered hodcrn:e depressicn and soine showed
severe depression in comparison with a control group that did not have
any drugs, Tlowers, ot al., attribuced the deprescion ts a hyporonic
cifect of diazepam and not o any direct cffect of the respiratory cen-
ter in the CRS.  This drug has Jately been used in the maunagement of
neonatal narcotic withdrawal syndrome (Hathenson, Golden and Litt, 1971},
since it produces temporary hypoacti vity and hypotonicity im nconatcs,
The concentration of barbiturates, c.g., aaylobarbitone, in the fetal
liver is alrcady relatively higﬂ > to 2 hours after injection and de-

crecses very clowly, This accumulation miglhit indicate an exhausticn of

¥

the detoxicating capacity of fetal liver (Pleman and Do rsson, 1957).
Floman and TPersson (1957) also studiced the concentration of barbiturates
in fetal brains. They found a much higher amount of barbiturates
concentration in the region of the fourth ventricle as cowpared to the
cortex. ‘This ir significant since the medullar respirvatory center lics
in the vicinity of the fourth ventvicle. |

Despite these findings, Bran and HMontalvo in 1971, advocate the
usc of barbiturates in labor, claiming (on the basis of animal experi-
ments) that barbiturates protect the neonates against the cffects of
prolongea ano~ia (oxygen deprivation). Epstein and Coacley (1967)
reported that local anu;thctics (lidocaine and prilocaine) had little
depressing effcct on the necnate. However, Levy (1953) and Morisima,
Daniel, Fincter, Popper and Jomes (1966) found that a rclativc%y high
percentaze of neconates were depressed even with local anesthetics such

as nepivacaine., These drugs, which were not supposed to reach the fotus,
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did pass th;ough the so called placental barricer into the fetal bleo:l
stfcam in significant amounts.

Drugs may affect the neonate's respiration in other ways too. For
cxample, reserpine is ﬁ roelatively mild tranquilizer; for this reason
it has bewn employed o case éhc course of labor. The adverse cffects
in the adult do not appear to bLe disturbing, @puffiﬁess of the nosec
is the major freaquent comﬁlaint. A stuffy nose in the newborn may, on
the other hand, produce mild to severe respiratory difficulty lecausc
of the relative inability of the infaut to breathe through the mouth
(¥%han and Lampert, 1965),

The confusing and contradictory data on depression of neonates
produced by difforent drugs may be due to two reasons., Firstly, many
of the bosic experiments have been conducted on animals. Animzls differ
irn their reaction to drugs and arce certainly different from humans
(Dore, 1564). For exomple, thalidomide did not produce any teratogenic
effect (maldevelopment) in rats and in monkeys it produced only
sterility (Nyhan and Lampert, 1965). Seccondly, thie importance of the
time interval between administration and délivcry has often been over-
lookéd, even though there has been importanﬁ evidénce about this factor
since 1233. That year Shute and Davis pointed out that mbrphine has the
maximum effect on the nconate when administered to thé mother in labor
anywhere between one and six hours before delivery. This was true even
i1f mothers had receivéd only 50 mg. of meperidine, Shnider and Moya
(1564) sutdied the cffects of meperidine on newborn infants and found
that there was no statistically significant effect if the drugs were

administered within ene hour before birth (confirming Shute and havis'

conclusions). lowever, Chere was a signifizant increase in
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the pcrccnfngu of depressed babics 1f the drug vas administercd mare
than one hour before delivery. This was true even if mothers had
received only 50 mg. of meperidine, DPeak cffect of drugs occurred if
the drug had bheen administered somewhere between 3%-4 hours prior to
delivﬁry. Thege conclusions are quoted by many writers, Shnider and

conciunsions on the Apgur/

~
o
[
o
[

oya and other investigators have bas

Score taken at 1 and 5 minutes immediately after birth., Shnider snd

Moya's results could be explained by suggesting that if the drug is

administcrcd less than one hour before birth, the newhorn will recceive

a significantly smaller amount of drugs. llowever, as mentioned before,
the drugs that pass through the placenta do so within secconds after the
injection or inhalation and thus the explanation can be questioncd,

A more likely mo %ibility is that the observations of Shnider and loya

and cthers can be explained by the fact that the babies in their

studics were examined for depression in the first minutes after deliverw

(g4

¢nd none of the studies concerned mentions the search for drug cffacts
after two, thrce, or more hours after delivery. Thus, onc may suspect
that babies whose mothers' were given medications during the last hour
preceding delivery are not nccessarily free [rom effects of the drug
but that the peak effect has yet to muuifcsgmitsclf.

It is the pediatrician who sces the newborn two, tirce or more
hours after delivery. Brazelton (1970) noted: '"...(Some) neonates
had excellent Apgar Scores in the delivery room and remained clinically
responsive for half an hour - long enough to be sent to the nursery
downstairs. After this initial period of responsiveness, (which I
now postulate is largely due to the nconnte's ability to wmobilize his
resources Lo respond to the stimulatioa of labor, delivery and the
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onslaught of new environmental stimuli), these bubies shifted rapidly
into a frightening state of rclative unresponsivencess and they became
unresponsive to any but very disturbing stimuli, with little spontancous
motor a2ctivity; they alse hind very slow heart and venpiratory rates.
Diffuse acrocyrnosis (bluish entremetices) demonstraced their poor
circulatery response to the hyﬁoxia that: was present, and theiv ability
to clear mucus from their airways became impaired. 7This depressed
behavior lasted for a period of a few hours to a day and then tapered
off not-so-gradnally; subelinical behavior 5auifcstations could be
demonstrated for as longz as a week in many infants." (Brazelton and
Robey, 1965).

Drug cffects are not limikcd to the functions measurable by the
Apgar Scale, which is clinically uscful but a rather crude estimate of
infantile physinlogy. There have been a fow attempts Lo investigate

other aspects of infant's behavior and functioning using KRG, sucking

behavior, slcep and smiling, attention and mother-child intcfactions.
In some of these arcas there is only the briefest of literature; in
others, it is a bit more extensive; in noﬁc of them is thcfc a
definitive literature.

Heurolouoic exoamination and EEG

ﬁorgstedt and Rosen (1968), in a controlled study of 52 infants,
found that ”bchavio;al impairment” (as measured by infant's alertness
and reactivity) as well as EEG alterations were highly correlated with
obstetric medication (meperidine, prometazine, phenobarbital). The
behavioral changes disappearcd iq“most cases within three days, but
ELG changes peeosisted in Len infants.
237
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Both Brazelton (1961 IT) and Kron (1966) independently studiad
sucking behuvior; In Brazelton's study, two groups of neonates were
evaluated,  One had relatively little premedication, i.e., bawbituratédd™
not ecxceceding 60 mg. with or without anesthetic, géneral or iocal; and
the other group, 150 w3, or more with generel or loeal anesthesia.  The
less medicated group started to suck well on the sccond day. The neo-
nates in the heavy premadication group showed a lag of 48 hours duration
in their speeific ability to adapt to breast feeding. Weight gain
was also delavyed 24'hours in the heavily medicated group. Kron's (1565)
resules confiymed these findings. Nis control group had no medications
and he used a wore refined measure of sucking. The bottle was attached
to instruments which measured the ratre of feeding, pressure of suction
and amounts. Dy stuadyving only bottle fed babies, the possibly confound-
ing factor of drug effects on the nursing mother was excluded.

The implications of these studies are related to the fact that body

temperature control may be aifected hy inadequaie caloric intake.

R

REM and Smilin

‘.

Lmde and Koening (1969 a, b) found that neconatal smiling occurred
during states of RIM Sleeps.and drowsy REM and had a significant
tendency to occur in bursts. Smiling was also found to have a
characteristic distribution within each REM period and to be evenly
distributed across successive TR pericds. Amount of smiling was found
to be influenced by depressant medications giveu to the mother within
& hours before delivery. Infants of these mothers smiled significantly
less both in number of smiles and.nmilos wcigﬁcd for intensity., iedica-

tions did not seem to affoet the length of R s«<ates.
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“Attention

Stechier (1964) found that visual attentiveness in 2 to 4 day
old infants, was affvcted if the mother had received analgesics and
hypnotic drugs during labor. There was negittive correlation between
the dosage of the depressing drups and neonates' attention to.visual
stimuli, 1In a study that is. not directly related to.our discussion,
Lewis, Bartels, Camplbell and Coldberg (1967) used the Apgar Scale
as a measurc of condition at birth against which they compared the
visial attentive behavior of infants at 3, 9 and 13 months. Their
data indicated that infants who rated between 7 to 9 on the Apgar Scale
at birth were significantly less attentive than infants who rated 10.
This difference, in general, held over the first year of life and
according to Lewis ct al., indicate that individual differences in
infant attention within the first year of life are a function, in past,
of birth condition. Lewis, et al. also found that habituation at the
age of three months in high Apgar score infants was much more rapid

than in the low score infants. There was no difference in habituation
rate at 9 and 13 months. Lewis, et al., however, do not relate their
observations to maternal medication Qf fhcir subjects, but instead
discussed the Sirth condition as a global concept. Conway and Brackbill
(1970) found that neonates who have been subjccéed Lo grester amounts
of obstetrical medication (analgesics and anesthetics) lagged signifi-
cantly in their ability to inhibit responding to an auditory stimulus.
These findings may have important implications concerning the
welfare of the infant since "habituation is the efficient response to
stimulation that is no longer providing the organism with useful
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Mo

information” (Lewis, ¢t al.)., Neonates just canuot get up‘%gg.yalk
awvay from the stimulﬁélwhich by thon may beceme aversive for them,
Conway and Brackbiil (1970), who studied the infants on their second

and fifth davs and at one month, also found that "the wmedicated neonatoes
performed significantly poorer on standard behavioral tests than infants
whose mothers Liave not becn medicated during labor." The differcuces
persisted even at the age of one month ~- as measured by the Bayley
Motor Scale (1969), which at the one month age level consists largely
of postural adjusﬁment items. No significant diffexzences were noticed
for the Bayley Mental Scale, in which the age approprinte items concen-
trate more hcavily'on testing visual regard, that is, cve coordination
and following in horizontal, vertical, and circular direction., Visual
differences were also”found at 5 days of age, but no differences were
found on the sccond day, probably because of the swelling of the

cyclid§ and consequent visual impairment caused by the silver nitrate
given to all infant's shortly after delivery. Significant differences
were found at 2 ard 5 days in performance on the Graham iuscle Tension
Subscdlc (Graham, 1956). The babies with history of obstetrical
medication performed less well. Conway and Brackbill followed some babies
till the age of 5 months. At this age there were no significant
differences on the Bayley Scale nor in habituation scores although the

latter showed a tendency toward quicker habituation with less

medication (Conway, 1972).
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1, The roader will £4u4 Gordunn & GAlion (l??Q}complctc reference

on drug trcilzint and Suvdes (1S49) geol zefurence on obs»nc:;c

. pedopn " 2 SN v aye - a ~ -
2. drnoenticn is an organie coopound forned by coesbining an alconal

with an zeid (Har Py 1968, p. shi3),

13042

3. fmides are coupounds containing thio group r-‘O(“r ) or its

substitutes (Harper, 1969, ». 545).

b, Toremiz iz 2 toxic siute associated with vresnnney and its noin
""Puela arc: cloveted Lloovd pressur oeisive vonlting, chwnge
o LG NV G b I_ T f CRSCIBAVE .lu.&.t.._);. Ll HLHC

in kiéney functicn,

5. The Sctus has reapixetory novements olready in viero and whey

incrense whoen tern amacuehes,

6., “Heoamted dejeession® nouns o wedunticon on sloving down of o

nunt<r of physiclogicel functions: rospiratien, heart rate,

nobility, cte,

7. The Apgar Score Is bosod wpon the comdined zoting of five indicniors:

PEL YA

.

heart rate, rerpirzciory cfiort, nuccle tone, reflex ixratibilis ¥ an

cclor a3 judzrda et L mimmto and § ninute intervels after delivory.

s

2ch 13 reted i 2 sculo of O %o 2, with zexo indicating no funciiong
1, function prosamt but poor;y and 2, function psricct, Thus, an
infant in porfect cuntiticn s jould roceive & score of 10, This

Scale is noir used Yy most OL~t'tT1?~nJS and rescurchers in onler

Log snion (")’{“"—*‘1 Vrp 12 53>e

1o determine Snfonnity of ne
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APPENDIX B

MARNUAL TOR SCORING THE DRAZELTON SCALE

.

. Recommended Senle Grder (See discussion zbove)
1. Obscrve infont for 2 minutes - note statce
2. Tlashlight (3-10x) through clesed lids
3. Rattle (3-10:x)
4. Bell (3-1Gx)

-5.  Uncover
Light ni }
Anklc clonus
Plantar prasp
Babinski

(o9
.

O 00~
. e

10. VUndress infant

11. Palwar grasp

12. Passive rmovemencs and peneral tone

13. Orientaticn inanimate: visuul, auditory

14. Pull to sit

15. Standing - -
16. Walking

17. Tlacing

18. Incurvation

19. Body tore acress hand

20. Crawlin; - preng responscs

21, Pick up and hold

22. Glabella reilex

23. Spin - tonic devigtion and nystagmus

24, Oricntorvion - aninate: visual, auvditory, wisual and zuditory

25. Cloth on face
26. TKR
27. Moro

« States

"State of consciousness' or "state'" is cne of the modt important

variables in any obscrvation period. FReactions te stimuli nmust be inter-
preted within the éontext of the presenting state of consciousnoss. These
rcactions vary markedly from state to state in each infant. State depends
on phjsiological variazbles such as hunger, nutrition, dezree of hydration,
time within the warke-slcep cvele of the infant, ectc. The patterns ef states

‘ar to he imperIant

F2d

as well ae the wovenest {rom one state to snothor app
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characteristics of dinfants in the neonutal peried,
tion may be the hest predicter of the infant's
respond to stimell ip a copnitive sense.
states are based on our o

coumparable to the descriptiens of Prechtl, et al.

(1) Deep
startle

sleep with no

recoptivity

Qur criteria for dete

spontancous activity
cgulivalents at auite regular intervaels;

and this kind of evalua-

and ability to

rinining

periences and on those of others, and are

(15).

except startles or
external

mﬁnll produce startles with some delav; suppression of
aLaztl&s is rapid, aud state changes ave lcss likely.

’

(2) Light sleep with eyes clesed. low act

random nmovements and startles or startle ccul

responsive to internal and oxterazl
equivalents, orften with a resulting

wake States

(3) Eyes mayv be open or closed,
or scmi-doring;
mild startle=s from time to time;
stimuli, but delay in respense often se
after stimulation frequently noted.

(4) Alcre, look; scems to focus

bri,ht

LJ.."‘” oL

evelids fluttoring,
activity level variable with interspoersed
cactive to sensory

attention on

ivity level with

valents;

stimuli with startlie
state.

drowsy,

en; state change

source of

stimulation such as an object te be sucked, visual ou

auditery stimelus; impinging

but with some delay.

(5) FEyves open, conside
movenments of cxtremities,
reactive to ox

c
or motor actiwvity, but discrete reactions dif
of gereral high actiwity

distinguish bcc;us

rable motor activity with
even a few spont

timulatim with increase in starcles

stimull may brears throuph,
Motor activity is at & mininum.

thrusting

- - . -
ancous startlesg;

ficult to
level. Inter-

mittent fussing does not result in a change of state.

(6) Crying.
to break through with stimulation.

We have supgested in parentheses
can be made for each state.

observation ol the newborn,

102

Characterized by intense crving which is difficult

appropriate states in

Since state behavior is

-

whiich the assessnment

an integral part of any

it is vital that this reflect the stoarting poiat
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from which all the rest of the ohservations are made. The reactions are

state~related, and an infant’s use of states a2s a {ramework for his re-

actions to the observer may be most important as part of the observation.

'y

Initial Sta:e

In the two minutes hefore svimularion is begun, an assesement of
the infant is made by observing the infant's sporntancous behavior, respira-
tions (as observeq by the movement of the gown or coverinz sheet), cye
movements, startles, and responses to concurrent spontangous cvents in

the environment. States are scored according to the criteria given abowe.

Predominant States . .

t the end of the observation period, E should r=cord the two or,
at most, thrce states within which the infant performed. Since the most

impertant influence on his scores will be his available states, it is

- g

important to have an idea of the range, as well as the winds of states

used by the infant in this period, their importance to him: in controlling

.

himself, and the amount of time spent in then.

-

I¥. Scale Items and Manuzal Descrivotion

1. Respnense Decrement o Lizht (2,3)

Onc of the most impressive mechanisms in the neonate is his capacity
to decrcase responses to repeated, disturbing stimuli. This should
wmeasure the decrement which occurs in a guict state (2,3) after

the infant has regponded with an aversive reacticn to the flash-
light shined bricfilv Into his eves (closud or apen). Since some
babies alert as the light is used, there is no obsai

reaction. Wien this happens, wait until he is -
he begins to react with an aversive reaction (tisht bli s
general motor aztivity, and change in reepiraticsn) habituation is
measured by a real decrement in the extent of the above.

Up te 10 stimuli can be used. Critericn for shusdown cauals twe
trials past. Szere the post obse reod decrement.  Stimal
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Co o the coserverts obilidly Lo judgsce '!;’::u cond of crch reaction,
teat chowld Le dene with a stundard % $lachlishd wigh two
a2 in good yorldng condition. Flachos must
:mi:;c lernl zhould pe a2czounted for and m:lcd
ve Cf course, 2 ol in 2 seri-darkoenc

vond differently thon one in a brightlyr it no:’m'

cvery fiwve apcondz after the end of each nreviousn resronne., This

the ddoil of tho q.q.o*c, garxened roon caiwot alungrs
Heaetlicons which aro rraded Sn tewts of the neoratcts
ek 2) zll or nmone sinrile of
) delon 1orraded locnlioedd stnr 'C-.'..C, c) reco-
pLratory chan~or, . ard Tisalle
s;_'zm'.ti_:;g; ouu, :!::,’ rozetions are dggrans of Mird ol hobitue
o

the ond of 10 fMashes for seoring wiless he
e critexdon bolors i
7 1O shcr.-: 2 roartinse, Ne ¢ oo ourcad

or wncovering hi:, I thierels nover any

-~

leo, Dody u

Tirue over

3 = Startles 1o 3
cluding & c\",' movetans in 10 t:*.:lu.

lio startles, vouy movanent deloyed, resviraicrv and
me in 10 trizls. '

I~
H

(LT T - - - . F13 ey - 3 3 - ]

~ Shutdotm of todr Ve ts come diminution in biinlis and
e
-

?
0 gtizrli,

atory changes

[ (K 0
onc Tt ohirmals

n
= ees in» 5"6 S .":.Z.'LUJ.;". [
n .

N ONICN \\n

a.
'

.
oo ot ey

Al e
DoVl 15

5 .
rm::t oe a-.ol— 10 breal: m;mc;;:z 3 a siartle
ruseonse. The o2ll nay be more successiul in produsiy ': a startle
resp:vnsc:, esepoctally in a nodsy nursery. Often ihe raiile sy oyl
him out of rnis r'f"’\ﬁ*'iLL)‘ chui-icnm soate, and thie 1 ghovld then
be completed i A1 i

th the bal A T2
Gesell 1est. He is scorad (L.-, at
(general starile, isht blinidn-
hamiiuater, he tenis o delar theose
then owt.  Oi%ten the ochui-ound is
his caracii: w do zo. I ihe bhoiy
sronse, he N oe rouswd siishily oy chaiding the hed or wnsovertes
t

e e - LT
hin. If there's never argy resningse, cStore hist .

[ A2 2NN, [ . . . o ) oy - H
OuLTLL are oried, darserece and presentel Dive scoowds aftoar ih
afGeloreY asaliiok
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cend of the proviews response while the baby is in state 2 or 3.

Present the soimulus until you have had uo response for threo
consccutive thwes or until 10 stimuli bhave been presented.
After the rattle, repest the procedure with the bell,

1 - Ko diminution in high resrtonse over the 10 stinuli.

2 = Deldayed stertles and rest of respenses ore still
present, i.e., bady movement, eve blinks, respivatory
changey continue ever 10 trials.

3 = Startles no enper presept but rest are @ti!l o preseat,
including hody movement in 10 trials.

4 -~ No startles, bedy movement delayed, regpiratory and
blinks same in }O tria]s-

5 - Shutdown of body wovoments, soma dininution in bilinks
and respiratcory cnangus in 9-10 stdwmuli.

- .. dn 7-5 stimuli.

in 5-6 stinmuli.

- ... in 3-4 stinmuli.

- ... dIn 1-2 stinmuli.

(e lRe oL e}
i
.
.

Response Deocere to Pinrrick (1,2,3)

pinprick. In an

As a test of rcapense decrvement to tactile stimulation the diaper
s 1
in{

pin may be uscd to prich the hecl of Lhe infant's feot when he i3
quiet. This ey Le repeated several tires. The examiner wotciwes
for how totallv znd how rapidiy the whole bodyv responds to this

jumature or ChS-=idamaged infant, the oppesice
foot withdraws and the whole body r

stimulatad {oot (& demonstravion of the all-or-aone aspect of an

irmoturc ovennien vopetition oi tiis
Yepread'" of stimulus Lo the x;qt ol the body iz measurcd heve.

The cther agpect is the infant's ¢ v to shut down this

spread of a goneralized r’"nonee whers ntinues to respond

in an obligatoyry, repetitive wayv, he racte low score. As he

demonstrates o suppression of respenso the stimulus 2ud changes

his state te¢ 2 #wre aleres, receptive one, he deszrves a high score.

Many infants demonsirate some but not ol £ this behavior, ance

it may be cvidence of excellent CHS function, Middle scores are

saved for iniants who demenstrate some habituatien but not an

accompanying stare change ol alertness.

ponds as qguickly as the

C

wodeeres, rapidity, and

']U')
r
o]

pricked at least feour times. II no response
curs, the stimulaticon should be srepned. If decremant
est the exicnt

stimulis Is

The foot ch
decroment oc
occurs, a tifth stimulus aad more can be applicd Lo
of the cocrc" «ar. (For the squeamish, an appropriate s
a pin pushu tanrough a cork to estend 1/16th ¢f an inch bevend the
cork.)

(‘ O
c
[
.
wr
(]

0

1 - Response generalized to whole bodw. Both fect with-
draw together. No decreneat In responso.
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2 = Responze limited to stimulated foot. No decremont
of veuponse.

3 =~ Variasble responsa to stinulus. Aobpnn s¢ decrement
but return of response

4 - Response decrenent aiter five trialg. Localized to
stimnlated lep. XNo change to alert state.

5 = Response deerement after five trials. localized to
stimulatod fact.  No chanpge to alert state.

6 - Ruspease limited to stimulated foot alter 3-4 trials.
Noe chanre o alert stote.

7 = Pespoane limited to stimnlated foot after 1-2 trials.
.No change to alert stato,

8 - Respense localized and minimal. Change to alert
state (&),

9 - Cemplete response decrement. Change to alert state (%),

5. Orientation Respenss - Inanimate Visual (4 only)

Since most neonates will demonstrate seme ability to fix on a
visual object {a coutrasting bright or shiny OljuCl, @.5., a
bell, red ball, white mask) and follow it harizontally for hrief
excursions, this is a measure of that abi ility, 1t is highly
state-reliated, and may not be demenstrated in any oue oxan, but,

"

under optimal conditions (a quicet, scm:—J irk reom), it is
repeatable; Lollow'~y with the eyes is also accompanicd by head-

turning to fol]ov Vertical following secins of an even hizher

order, and many babies will stretch their necks to follow up and

down. This is 2 summary score.

The infant may respond with (1) alerting (decrecase in randon

activity, fecus cn examiner's face when it is in his line of

vision, slow regular resn**ﬂt:ons, and follows face when it moves
arcs) and (2) brightening (:havgc in facial expression, widening

of eyes and brighter look, jassed respirations, with an associated

decrease in randex ac:ivity).

When the infant will not attend or fellow in the bass net, hie may

be held on the E's lap, siightly propped up. This fa 'ljtatos

his doll's eve reflex; his eves open, and he attends to the object.

Obviously, the act of holding him restrains interfering movement

~

and thw‘ alert nim. But he may also be distracted bv the cxaminer’s
face. eld at the E's shoulder, his following rcsponses can be

determined by ancther examiner.

- Does nut focus on or follow stimulus.

- Stills wiih stimulus but no fecus.

- Stills, focuses on stimulus whon presented, little
sponizneocus interest, no falloewing,

- Stills, feccuses on stimulus, brief following.

5 - Focuses and follows with eves horizentally aad/or

vertically for at leant a 307 arc. Jerky movement,

W to -
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Cr,

This

6 -

Hr:aL

is

Joses stimulus but finds it apain. Mo following with
head, some spontaneous interest.

Follows for 30° arcs, not with head. Eve movements
are smooth.

vellows vith evaes and head at least 6C° herizoata ally,
brieflly wer? partially continueus movenant,
Josas stimulun cecanienally, hoead turns 10 follew.
Follows with c}'v..s‘ und head 60° horizontally and 30°

v‘lL\fJJJV.

Focuses on ntimulus and fellows with eoath, ceoatinunur
head moven nt Horl'uanll\, vertically, and in & cirela.

Follows for at least a 120° arc.

ien ReSpensse - Tananimate Auditory (4,5 states)

a measure of hig responsc O the rattle or a soflt hi2ll

(non-socinl) as a arimulus when he is in an atort state. The
auditory stimuli should be presented to one side and out of

Sl

obtis

Jateralized stimulus. This scoras his best seriormancye in one oi

ght (a
erve

tihe avak
shiift an
of face

be
attention to the atimalus.

wn Wt
! | [

O
[

t least 6' and no mave thon 12"y =0 that ene ¢an
e

the infent's cyes and e ¢ as chov vezmond to the

¢ statns to the st imulus,  Latency alooring douree of
d head turning to the stimulus are sceved. nt

and oves can seen, and they are ovifences or nis

Wwo reaction.
Reeriraveory change or hline only.
Generel quicting as weli as blink and raspirvatery

chanfes.

Sritls, brightens, no attempt to lecuts source.
Shifting of ayves to Aouna, as well as stills and

hr:yu»cna.
‘. . . - -
Alerting and shifting ol aves and

-urn Lo spurce

Alerting, head turns to stizmulus, and roarch with eves.

Alerting proleunzed, head and cyes turs O stimulus
repeatedly.

Turning and alerting to srimulius prosé
sides on every ;rcqentatloﬂ of stimulus.

~red on “oth

The
the
ing
a0t
or

and
is

Orientation = tnimate Visual (4 oniy)

hest threce items score the azien

cxaminey's social cuag—-voice,

, ete.  The infant may respond Wi

tling intae the arms. He may tur voiae

fuce. Havine cauriit the pxamicss, ; srtentio

"ok on for lung serimis. N0 Interest Heow G
] t

held

v strongly frcluence this, and the T should etivonpt
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reproduce two mancuvers comimenly uaed by mothers: (1) hold the
infant dn a cuddled position in the arms up rpainst the chest,
and (2) upright on the shoulder in a bubbling pesition.

For the "visual oniy'" item the examiner places his face in the
B's Jine of wisdoa then wowves it sJowly in laterad and vertical
ares until the B ovtops followivrg.

1 = Does not focus on or fellew atimulus,

2 = SLilla with stimulus bhut no Tocus.

3 - Stills, focusces on stimulus whon presented, little
spontancoeus interesc, no following.

4 - Stills, fecuses on stimulus, briefl follewing.

5 - TFocuses and follows with eves horizontally and/or
vertically for at least a 30° arc. Jerky movemant,
loses stiwmulus but finds it again. No followiup
with head, sene spontancous intereut.

6 - Follows fov 20° arcs, not with head. Eve movements
are smooth.

7 = Tellows with eves and head at lewst 60° herizontallw
briefly vertically, partially continuous movement,. )
stimulus ocecasionally, head turns to follow.

8 — Follows with eves and head 6G° horiwontally and 30°
vertically.

9 - Focuscs en stimulus and fellows with smooth, continuous
head wovenment horizeantally, vertically, and in o civeie.
Follows for at least a 120° arc.

Al

CaLs

&. Oricentation - Animate Auditory  (4,5)

The exaniner removes his face from infant's line of si¢ht and talks
to him from one side (6 to 12 inches from ear).
1 - ¥c¢ reaction.
2 - Respiratory chauge or blink only,
3 - Gencral gquietiaz as well as blink and respiratory
changes.
4 - Stills, brightens, no attemet to locate source.
5 ~ Shifting c¢f eves to sound, as well as stills and
brightens.
6 - Alerting and shiiting of eves and hecad turn to source.
7 = Alerting, hoad turns teo stimulus, and search with eves.
& - Alertiag rroleonged,  heud and cyés turn to stirulus ‘
repeatedly. _
9 - Turning and alerting to stimulus presented on beth
sides on every presentation of stimulus.

261
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10.

Oricentation Ani:

ate = Visual and Auditory {4 only)

The same c¢riteri

a for scoring arce used as in Items 5 and 7.

Tha

same conditions pertain oxcept that the esaminer's voice is used

when infant is held.

to reinforee face, both on the bed and
Voice is continuous while face is moving.
1l - Does not focus on or follow stimulus.
2 - Stille with stimuelus but no focus.
3 - Stilla, focuces on stimulus when presented, little

spontant

) \.illb )

ous interest, no rollewing.
focusces on stimulus, brief following.

Focuses and

follows with eves

horizoutzlly and/or

Alertness

vertically for at least a 30° arc. Jerny
loses stinulus but finds it again.
with head, scie spontancous interest.
Follows for 20° arecs, not with haad.

smooth.

Follows with eves and head at least 60°
briefly vertically, partizliv continuanus o
loses stineles occasionally, head turns to

Follows with eves and head 60° horizontally
vertically.

Eve

movements

movemont,
No follow

ring

are

horizontally,

vencnt,
follenw.
and 30°

Focuses on stimulus and follows with ¢mooth, continuous

vertically, and

arc.,

head movewmcont horizontalls,
Follows for at least a 120°

This is

perforna
T Ly

in{
alert fo
of alert
the infa
sclected
spontanc

ant.

an assessment or the frequency of the &

in a circle.

nce in 4. Oflen this s elicited while the
Since newberns are as variable as ther are
r such 2 bHO ¢ period, gne must assune chat
ness in a 30 minute exam mav be taken as an
nt's "ecoapacity for responsiveness.” In a2l
time sample than this, or when one can wail
ous maried of alertness, this measure =ight

, and are

any period

index of his availabiiicvy, but [ Lave found that mo infants
show small periods of alert behavior during an . 1hcsc
should be assessed. Alerting is defined as bri ning and
widening of evss, while orrenting is used for ¢ espense of
turning teward the direction of stimulation.

1l -

2 -

Tnatt nrlve~—rnrnly or ncvar resnonsive
stimulation.

When alort regre-siviey brief and renerally
delayed=--alerting and orientazion very brie
general.

When alert responsivity brief and sormewhat

quality of aiertness varisble.

to direct

quita
f and

laved--



4 = When alert, respongivity comewbat brief but not
-penerally delayed thourn variable.

5 = When plert, responsivity of moderate duration and
response generally not delaved and less variable.,

6 ~ When alert, respensivity moderately sustained and not
delayed,  May use stimulation to come (o alert state.

7 = When alevt, episodes are oi generally sustained duera-
tion, ctce.

8§ - Alvays has sustained periods of alertness in best
pericda. Alerting and orientation frequent and re=-
liable. Stimulation brings infant to alert state and
quiects infant.

9 - Alvays alert in best periods.  Stimulation alwavs
celicirts alerting, oricnting. Infant rodiably uses
stimulation to quict selfl or maintain quict state.

11. Gercral Tonus = Tradominant Teno  (4,5)

This scores the tone of the babv in his most characteristic states
of responsivencss., Since this must be a summary assessment, it
should include the overall use of tene as he respends te boeing
handied. This siiould be assessed in state d--unicss therce is no
opportunity to produce such an asscssment. Thig should not Le
assessed in 6.
4

Tone is assessed in such maneuvers as spontancous activity, pull
to sit, helding him over hand herizentally, prenc placement, ctc.,
~and should be an overall asscessment of his body tone as he reacts
to all of thesec.

1 - Flaccid, limp like a ragpdoll, no resistance when limbs
are moved, cemplete head lag in pull to sit.
2 - Little respouse lelt as ke is moved, but less than about

25% of the time,.

3 - Flaccid, limp most of the time, but is responsive about
25% of the time with some tone.

4 - Some tone hali the time, responds to being handled with
some tone less than hall the time,

5 = Tone vhen handled, lies in fairly flaccid state in
between handling.

6 - Variable tone in resting, responsive with jood tone as
he is handled appresmimacely 73% of the time.

7 = 1Is on the hepertenic side approximately 307 of the time.

-8 = When hundled he is responsive with brpertonicity about

757 of the time.

9 -~ Hypertenic at rest (in flexion) and hypertonic all the
time (abnormal). '

Supplementary Score - After most of the shaped summary scores,

there will be oo oppartuaity to score a sccond kind of obserwvation.
™~
253
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13.

This neaed not be utilized. Vhen it is used, it will mean that
the first score represents the score for the wmajor part of the
observation, since uwsing a sumsary score for two very divergoent
types of behavior unoegates the importance of cach.  This second
score gpives an cpportunity to assess body tene of a secondary
kind and, also, seie idea of the range of tone which the habw
may present.  Uonce, this can be used to denote o minority waluc,
which way or may not have sipnificance for the long run. For
exanple, thic senre ceould predict future behavior, or it mav
present evidence te copntradict complete reliance on the suamary
score.

Motor Maturitvy  (4,3)

This is a measure eof motor responses-—-=-gpontancous and elicited--
assessed throughout the exam in the alert states. The arm move-
ments become tha cuasiest to score. The assessment is of

(1) smoothness versus jerkiness which reflects the balanced

flexor and extensors versus the unbalancud coguwihcel movenent of
the promature or XS irrictation with {lexors and extoensors cot-
peting, and (2} frecdom of arcs of movement (987) (arms on bed)
versus restricted ares (45° ote.) (arms and legs in {lexion).

The premature huas unlimited freedem of movement (Floppy) in
lateral, sagittal, and cephalad areas, but the movements are jerky
and cog-lire, cvarsheooting their marks. The very mature inrfans
has both freecdom of novement in all directiouns asscciated with a
smooth, balanced perfermance (not floppv). The averape newborn is
somewhat Jimited in arcs of movement--especially those above the
head, and somoewiat in the lateral plane.

-

1 - Cogwheel-like jerkiness, overshooting of legs and arms
in all directions.
- Jerky movements and/or =1d overshooting,
- Jerky movements, no overshooting.
Only occasional jerky movements predominating arcs to 45°.
- Smocth movemnnts predominate, arcs predominately 60°
half the timc.
Smooth mevenents, arcs rredominately 60°.
~ Smeoth moevements and arcs of 90° less than half of
the time.
8§ ~ Smooth mevements and unrestricted arms laterally 90°
most of the time
9 - Smoothness, uurestricted (90°) all of the tinme.

Ui~ wN
[

~N Oy
[

Pull-to-sit (3,5)

o exaniner places a forefinger in ecach of the infant's palms.
With the arms extended, the infant's automatic jprasp is used to
13 hrm to sivt. The shouldur givdle muscles sheuld respund with

111
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tene, ana nunowiay stleentn ta partioipate as
Conal e heowidl silen wit

VoSt ponics

<
3 '
]

Wwad o Inie oo ot ds odn the widline of

parallel te Ll o0 e0 Since Wis heod in b e oand cut of
proporticn te the rond oo Lhin de oo unood )y
possibde pad ie s i heo comes wnn Ty oo
senblen poeiuion . b Lol o vl iy bead, and it Pall
frarvard.,  Coves fte Ll to richy Lo felr oo

shoeujoes cvevios 0 0 Pner g iv vrarp o

Sufant's mvaecs A 7 o iinie make o Gl o

Some infants roaigt fexnion and heeod righting by av~hiny bach-
srercone before he con Lo oscored. The
fhloer fwo o attenpts to majntain his head

, and can participnge
i

ward.,  This o
average ianfant
inan upripht

e o altor he ds wented

i g nwahn

Loonius Thds shouldd be searcd wher he

as he ia breu-io:

mough to parvicipate (5,5), and is seored on his besot pervorsance

1
o+

sltely dn pull to sit, no attempts to

Lo ripght heed bhat

in shoulder +one,
fnvaiaed, oo further

U incrence, sooting bLyi:

ined Lut Lhere are Surthor

. - - '-‘—
5 - Toltone {ncreusa as puiled o osit,
- 4 NS 3 . . T Y «azy 3 R g e
1ve to midline by self as weil, mzictains
.
S

meulder tone dn~

10U nove Lhan

v oseated,

¢
t, and mainlai:

wwrease Lut head aect nad
v Reop it In position 10 socends,
o owhile brounh

u
allime, ropoated

?

8 - Excellent shoulier tene, hend
but carnot staln without ©
it.

9 - Head up duri
scaticd,

as pulled to

e

—~
e

14, Cuddliness

This is a measuve =7 the infant's

e owitich arec

are soveral

TUSPEnsLes Lo - in a cuda
aminor's chens, and 4% en his ohot
nensuare of his neesiive, or posit
none at all.
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Defengive M

1= hctually vesists heing held, continuounly pushing awaw,
thrashing cr stiffcning.
2 = Besists beinn held most but hot all of the time.

[
(]
i

E, e
]
Ll
o

l——’

3 = Doesn't resist but dousn't participate 01Lher
paseively in arps and grrainst choulder (Like a s
menl),

4 = Eventvelly molds into arme, Lbut after a lot of

nestling and cueddling by n'-..d".'jnm‘
2 = Usunlly rolds and relaszes when 1ivst held) d.e., nuestles
hicad in crocl of neck ond ef ulbow of cxaminer Tarns

toeward body vhen held herizontally, on snoulucr he
seems to lean forvard.

6 =~ Always nolds Initizily with akove activity.

7 = Alvays molds initially wich nestling, and turning towavd
body, and laaning forwvard.

& = In addition to molding and relaxing, he nestles and turns
head, Jeans forwvard on shoulder, fits feet into zavity
of oLh er arm, . all ot
body .pr rLJr'n\Leb.

9 = All of the wbove, avd taby grasrs hold of the
exunner to cling.

A small cleth s placed with examiner's finpers ass c-xL_.rh 1~;
over the upper part of the face viich would partia
nosic, and Is kepr in place for one minute. or un’f
responds with a weries ofF respeinses (1) ¢
(b) mouthing (c) %Hoad turaing and rooting fron
(d) head turaning Jateral au woll as nech stre ;r; up and down
(e) general undivected inerease in activity (f) directed swipes
in geoceral arca of cleth (c) dirtcted swipes in specific arcn
of cloth which removes the cloth. Infant's hands should not be
under cloth.

(x
b1
*3
G

- No respensze. -

- Gencral quieting.

- Nonspecific activity increase with long latency.
- Sawme with short J:Lan

hoorlwf and lateral head turning.

- Negh stre :c 1ing,
- Nondirected swipes of arms.
- Dirccred swipas of aras.

O 0N OYUT S R
1

= Successiul removal of cloth with swipes.
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6 - Infant reaches state 6 after stimulation,

‘but veturns to Tower states spontancously,
7 = Infant reaches state 6 in respense Lo stiwali,

with couseling {s casily broupht back Lo lower

but,

ctates,

8 = Tnfant sercams (state 6) in response to stimulatien,
althouph vene quicting can occur with connoling, with

difficuoliy.

o = Infant achizves dngsulated erving state. Unable

quicted or soothod.

18. Rapidity of Buildup (from‘1,2 to 6)

This is a weasurz of use of states from quict to agitated state.
are uscd
rore
initinlly

e ean

It measures the tining and the number of stimuli which
before he chanpes trom his initially quict state to a

agitated one. Since this inplics that wo stort with an

guict baby, it measurces the period of "control' which

maintain in the face o! increasingly aversive scimulid

additiva cffvet of those stimuli in changinn his initin
erve the

statce.  The firszt prelerence is when one can ub

to be

as woll
1

Iw guict

intant

as he changes Trem-a sleep state or a quict awaxe one (5) Lo an

“agitated crying state (6).

1 - Ko upset at all,
2 = Not until 1XE, Moro, preone placemer d defoen
reactions,

naivae

3 = Not until INR, Moro, prone placcemeni ¢+ defensive

reactions.
= Not uulil pulled to sit.
- Yot until vodrensed,
Not until oinprich.
= ot until uncovering hin,
= At firsr culitory and light stimuli.
= Never was quict cenosugh to scere this.

Wy
!

19. Irritabilit. (3,4,7)

This measures the number of times he gots upset as well
atlon of

2s5ent

kind of stimuli which make him cry. Since the p
the stimuli is fairls set but seme wmay bring &ai
even nare aversive may not, wo have iried Lo mate the

flexible by counts of number of aversive stimuli.
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Aversive Stimuli

uncover . pinprick

undreas TR

pull to rit Moro

prou defensive reaction

= ho drritablce crving teo any of the above.
= Irrdtable crvi to one of the stinuli,

= Trrijtable crving to two of the stiwuli,
= Irritable erying to three of the stinmuli,
Irritable cryving to four of the stimuli,

- JTrritable crving to five of the stimuli.

- lrritable crving to six of the stimulid.

= Jrritable crying to seven of the stimuli,
- To all of thoem, .

e

)

O 00~ Oyt B N0t
I

20, Activity (alert states)

This is a summary of the activity seen duriug the entirve observa-
tion especially during the alert states. The activity consists of
two kinds = (1) spoutanzous, and () in response to the stimulatjion
of handling and the stimuli used by the observer. A furtheor diwoen-
sion is reflected in the inacecessibility of the activity in a

hyperactive child-=viz, the activity is not interiered with by the
observer's mancuvers, Amount of activity is graded: much = 757

or more of the tirm , mpoderate refers to 507 of the time, slichu = 253

of the time., Alter stimulation which trigspers activity, the amount
of activity which prrrists can be assessed; muel, builds up first,
perpetuates itsell for a peviod after acuivity is initiated;
average, no buildup, and at least 3 cyeles of activity which is

decreasing all the time; little, 2.or 3 cycles of activity which
die out quickly, ‘

SPONTANEQLS ELICITED

1 none none

2 none brief

3 elight little

4 modurate littie

5 noderate moderate

0 moderate mich .
7 much much

8 continuous corsolable

9 continuous unconsolable

Taere may be a mere marked difference between spontancous and
elicited than this scale reflecrs. Then, he should e scored
midway potween them, and the examiner should be alert to the

fact that this reflects a kind of discoerdination, such as is
seen in mwetabolic lwbalance or LIS irritation.
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21 Tromalo
Since this mav be a weasure of CNS frritation or depression, and
may occur for metaholic reoasons, or since it mav Le o sipn of
immatvrity, 1t becomes one more wey of assessing all of these,
Tremulousness jo desmonatrated at the end of a startle, and as o
baby comes Uron sleeping (o awake stateds.  There in seme tvemor
of the ehin und extremitions wijel can be expeotod in tha neonate's
firat week., Az the infant is debwvdrated noreally in the second
and thirvd day, metaebolic inbaloacoes cause tremlousness.  In
light «leep or as he startles in deep sleep, trowors of the ex-
tiemirics are noted.  As he becomes alert ond active, the tresualous-
ne s should be overceme with smeoth, voluntars behavior of the
Jimba.,  Aversive stimuli set off a startle which is followed by a
return ¢f tremulousness of the chin and extremitics, Mildly
aversive stimuli should not cause observable troewors in their re-
actions (se¢ introduction for lists o aversive sLJmuli). Quiver=
ing and tremorvs are synonyiout,

mans (all states)

- Np tremors or tremulousiness noted.
Chin quivering only duriny slecp. _
- Chin quivering and brief tremors of extremities

only during sleep.
4 - Chin and extremitics quiver in response to one aversive

WK =
!

stimuius.

5 - Quivering with first presentation of aversive stimulus
and/or with crving.

6 - Quivering with some aversive stimuli and/or with state
changes.

7 - Quivering with most aversive stimuli, seme mildly
aversive stimuli and/er with state change.

8 - Trewors with some statoe changes and/or with all
aversive and mildly aversive stimuli.

9 - Troemulousne all stimuli and also with all
seli-inisiat tivity.

-~

22, Amount of Startle duarine

Both ontancous startles and those which have been clicited in
the course of stiunulation are included in this. Some infants
never startle durln: an exan, except when a Mare is elicited.
Abnormally scensitive iafants overrcact to any disturbias stimulus
with a 5Lhrtlc, and have observable startles for o observable
reason--nence they must be counsidered "spontancous™ or due to
internal stinuli.

1 - No startles noted.
2 - Startlc as a response to the Examiner's attempts te
set ot{ a Moro reiflox--ounly,
3 - Startles to twe aversive stinmuli (including Moro).
&
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4 - Onc spontancous startle and at lTeast one aversive

H
stimulus hoegide a s :

5 ~ Startles to (3) aversive stimuli at the firse
presentation.

6 -~ One spontancous startle and/or startcle res sponses to
aversive gt imeli,

7 = Seversl spontancous siartles and/er startling vo all

aversive grimeli, ’

Startles to all srimuli wich anner presents

(avervive and i ildly avereive).

C

-

I

HESIN

tartles o :u11~¢nltthtd stimuli and/or to all of

.

waniner's presented stimuli.

Lability of Skia Céler (as infant moves from 1 to 5)

This measueres the chovees of

place in a period of Chan, C.4., the acred

mild cyunosis when-the extremicy is left uucovered,

from pivk to =als eor purple wihen the baby ig vrlrogs
~

v wiiich take
of perinheral
the change

‘color and'vasculnr

.
C
i8&

;
and a web-_jke apres Pay ooccur in an eifer: o raintain

body heart. A aovnal newbern is likely to demansirate nild colox
chanpes several times in an exan curiang wiich lLie Las beon undroessed,

disturbed, and upsec. This shiould be assedeed in particular as rhe

infant comes from a CIccw state 1 to 5. The lengeh of time after
: to change coler is o good wav tao de-
, the ircqluw)cy—degruu ef chiznge shouls
lor may be the resuls of depressed or
vascular svstoem, as scen in dopey, p

undressing o
termidine this.
be scorecd.
overstressed
or cyanotic 1ﬁfﬂJ'-. “ir'od changes which vary rom mincre to
minute would he in prematures or babies vho wore net vet
adjustcd to cutrauterine temporature chianges, or in infants whose
central aund autenomic nervous systems were unable to master the
changes during an Crim. )

astle

Acrocvanceis should be indicated when there is more than nild,
localized cyvanosis of the eoxtromitics cr around ihe mouth, and
especially when the infaas is nev in enough sir. s Lo account

for such mild chauges. )

—t
]

2linn should he checked when palencss is unusuzl or excessive.

Reddenine might be tha result of unusual vasculur changes, dehydra-
& sitation.

U
oo
te
ry
-

tion, «r sxj

Any other skin unoramality sheuld be recorded as it mi ight reflect
ntelenic variazions, whichocould influence the

metabolie or
behavioral outcome of the Lo,

1 - Paje, cranctic ard = not change during cxam.
‘2 -~ Good coior wiiich Cues unt change duaring eatire exan.
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3 - Henlthy skin celor, no chaups except change to blue
aroun: mouth, or extremitics when uncovercd or red
when arying, recovery is rapid.

4 - Acrocyauosis around mouth and extremities when un-
dressed, slight change in chest or abdomen but rapid

recovoe

T,
color but chanues celor all over when uncovered

ying; face, lips, extrendties mayv pale or roedden,
ing omay appear on Jace, chest, limbs; original

— e

mottlin
color returns quichly.

6 - Change in coler during cxam, but color returns with
crying or covering.

7 — licalthy color at outset, changzes color to very red or
blue when uncovered or erying; rceeovers slowly if
covered cr soothed,

8 - Good coler which rapidly chanzes with uncovering; recovery
is slow bul does {inally recover, wien dressed.

9 - Marked, ropid chanpes teo very rod or blue, no recovery
to good color during rest of exom.

.
1]

Lability of States (all states)

state perfo-ince over the exun period.
over a recegnizable, wide swing are

This measures the infa
Frequency of siate
countced., {(Sleen te e, crying to alers, egloep te crring,
dng should include chanpes upward and

eriod of 30 minutes. 1In the avent an exanm

the

crying to sleepn.) Ceunt
dovnward over the cxam peri

does not talie 30 minuces, prorate it to half an hour by using
forrula,

Score = state change, X 30, divided by the length of
e<an in minutes.

The score corresponds to the frequency of swings:

-2 swings as prorated
5-10

11-13 v

14-15 ' ’
= 16-1% .

= 19-22

23 on up.

unon
[ W W
[0V NN N ]

WONOWV S~ W
1

262

119



O

ERIC

Aruitoxt provided by Eic:

Selfl Quictine Acviviie (6,5 te 4,3,2,1)

L
AR IR\

This is a measure of activity which the baby initiates in a
fussing state in an ohscervable of fort to quict himself. The
nusmber of activities which can be observed is counted. Their
success is measurcd by an obscervable stare change which pereios
for at least 5 coconds.  Nost United Stutes babics cry or fuss
©otime ddring Lhe exan (svate 6).  For those

vigorously at «ouin
wvho never do cre, the supplenentary score can be used. measuring
the same muesber of offorts. 17 none, NA can be used.  The
activities which cun be counted are: (1) hand to mouth eiforts
(2) sucking on fist or tonpue (3) using visuzl or auditory
stimulus {rem the envirenment to quict himself (more than a simple
response is necessary to determine this). ‘

1 - Cannot quict zelf, makes no attempt, and intervention
is always necessary.

2 - Prief attempts to achicve hand to mouth as if to quict
self, but no success.

3 ~ Attesmpls te bring hand to mouth, and/ or quicts bricfly.

4 - Brings haud te wmouth, attempts to suck on fist bhut
without succese, quicts for a short time percepiibly.

5 - Makes at Jeast two attempts to suck on hand or fist and/or
has two successiul briel quieting periods.

6 - Two attempts to quict self result in obseyvable succensful
quicting ror periads. .

7 - Repeats hand to mouth, sucking and/or uscs visual or

. auditory stimuli to quict self for three successes, but
all are briet,

8 - Uscs mancuvers to quict self three times for short
sustained nerieds,

g - Consistently quicts self for sustained periods.

Hand to mouth faci

P
|

itw  {all states)

This is meacured 3a all states. A hand to mouth reflex is inborn,
and scems to bue a response te stroking the ciievk or the palnm ol
the infant's hand. It can be triggered off by muccus and gagging
in the necnate, by discomiort, by placing him in prone. It is
seen spontaucensly os-the neonate attempts te control himscelf or
comfort himwseld when upses. This is a measure of his abilitv to
bring his #ands to hiz mouth in supine as well a2s his success in
insertion. Sume infants bring their hands Lo their meuths ro—
peatcdly, Insert a part of the fist or fingers, and suck actively
on the inscerted pare.
- No attempt to bring hands to mouth.

Brief swipes at mouth area, ne real centact.

- Hand breought to mouth and centact, but no insertion,

once only.
263
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4 = Hand brought hext to mouth areca twice, ne insertion/
5 = Hand breagiht next to mouth avea st least 3 times,
but no real inwertion, abercive altempts to suck
on fist.
6 ~ One insertion which is bricf, unable to be maintained.
= Scveral actual dinsertions which arve brief, not
nmaintained, abortive sucking attempts, more then three

~3

Limes nhedt te nouth,

8 - Scveral brief jnsertions in rapid succession in an
attempt (o prolonge period, sucking at this time.

9 - Fist and/ar {iunors cctually inserted and sucking
n them {or ‘.3 G com!z. or more for scveral brief

insertions.

Smiles (all states)
Smiles are secn in the neonate.  They surely can be of reflexive
grimacing in noture, and they also occur "appropristelx'--er
in respense to solt auditory and/or visual cyes. Occasionally,
when the bady s hondled and rvestrained in a cuddling position,
a swile comes Jornus Liu face as he velaxes. T have scen cliose
replicas of "secial smiles" in the noewborn porjod--when an

cridb and talks scefitly to bim. They ars

examinoer leans over his
£, may consist primarily of a softening and

difficult to be sure cf,
brightening of the infant's face with a reflox grimace thrown in,
IS

be difficulr to reproduce.  Hence, one

and they may ceriain
. 1A
e

\
hesitates to call Lhese socd '1‘
facial precursors of such smi ili
them as such.

smiles,” but thev surely are tho

behavior. A mother reinforces

("
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Exam~pf Lhe Iniant (10), this becomes a2 measure of

These arce described in Prechel and bBeincema's wonograph {11) and
need not be described hera, Their preceduere is follwoved fop
cliciting the 16 reflones listed Since this iy wot designed to
he a acurelozical assnssment, thesc will serve as basceline data
for a more fornal neurological wiere it dis sndicaned. This
manual scoroes:

X = omjetod.
0 = refles not zble to be elicited despite severa

attempts.

= hSPOd”Ll‘c response.
M = normal res as determined by Prechtl's manual (11).
W = hyperaciive reos ipoase,
2

s
o
=

= asymmaetrical response, cither in terms of latersliration
or sepments of body (arms vg. lege, cote.). si
may be of imnporstance in asseoning nouralegical damngre,

ould be careiul Ly assesced
s oa formal vnu‘"logiga

real, repcated asyametry sn
and netfod, te be followved
assecasnment . '

o =

Examples of our use of thesc refloves arvoe:

Cravling includes 2]l of the prone responses: head-iifting and

head-turning, crawiing, hand-to-mouth in pronc.

Jonic devin i_hend and eve is an 8th nerve ros iponse to beipg
rotalud in sro oL Lhd examiner.  He is held undzsyr both ares
then, examiner and infanar rotate slowly in a circle. Fves znd
head go ahcad of o Jdner, then Lo ¢ of the ¢res begins to
occur, both in respense to an 8th nerve compensatorv reaction

and as the eyes catch the passing lLight while they rotate,

Paseive Movenents of Arus and Lers (4,5)

Ay delined in Andre Themas, Chesni and D'Argassies, The Neuroleos ical
ist

ox cnsfbiZJL, ci muscle tone, in reaction to passgi
of the Jiwmbs ag well as the amount and depree of reco
iimb alter extension. As a suranary ob tivese in all the limbs and
the trunk, it represcncs the muscle tone of rh ody plus jeg

reacticn Lo stimulation. A big, floppy haby may have ne resistance

to stretcehing of his limbg. A very tense, jittery infant will be
very resistant to #owmoved, and limbs will snap back inzo

{lewion after beiny stretched. Infants nermally siiow some resistanes
- .

o
&
(4]
O

A
e
18]

to having their extrensitios stretehed, and a little sn

285
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noroat.  The doegree to which linbs muss ke extended Qup Lo fTell
the anuunt
Loxor muscles)

=t
wiensina) In order Lo meet resisvtancn, au ‘.:cJ
: neasares the over i
usualiy wore resistant Lo extonsion than
t

o maintain toooe. ol

i)
-
£ -
o]
cr
-
>4
-~
e,

of auspbach
is scored.
arms, ol
theis Jops u',:n'.
ant o partoel

infants do net aviewnp:
stretehing., Inequality of the twe sides is
asSesSuent (_.knl.'.&' Preeavl (,.’ ] ) )

a wvery impos

Descrintive Paragraph (optional)

Descrintive Scorae {opuicnal)

ef 211 the =zubjective impressions which hove

This is a suz
been amassed '5:1 he perioed.  They include the stvle with ohizh
1]

the infant rencts, the enaminer's wmajor impressions about the

ry
t

ol

infant, nhis feolines about the appoorance and
] t

infant, his predictions zbeut the kind of respons

; i
call up in his wether, as wvell as prodictions about their ultimace
outcere as the chila orowe. This will be the paragraph which wili
help Che ariiner to recenber the child Inter, ard mav b on ine
portimt way of categerizing infants, or underatonding the scores
in the dirfeveat cateneries, and of understanding moedningiel con-
stellaticns of the ovies.  This is not (‘.!.}”."‘._-’.Ld to bo subject

Lto interscorer rc-ha’»u ity.

™

(R}

The subjective yuoclion of the E is subrumed under
in an attenpt to ob-jecrify chis,

b -
Gf.L

Intericvine variah hl, noise, too many obscrvars, arc.

should be cU c"

scores the result of the infant's obsoerveble

ants seem to need stimulation Trom outsid
unction sincotnly and well. These infanis

this measure. Others scen o pay little sprien-
mulation, respend automaticallv. They daserve

po"v‘b..
an.L,c_‘ in
would score
tion (0o outsiide s
a lew score.

The kind of activity whic
quier _Ri- has b
can

&
on a3 p
Comnmionts: Write a descriptive paragr w‘ about the baby which

your studw. This parauaraph serves as a reminder of

includes the particular characteristics which are of interest <n
charscteristics of the baby which are not recordabl

266
123
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2 Infant Research Program i3 part of the Xansas Genter for Rosoarch in Early Childhood

sucation at the University of Hancas, We are ultimately Jxv"\r'; stet in understanding what
2 the bost cxperiencays for indivisual children oo that cach child can ne helped o cnjor
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i . IIosthl procedures of scrubbing and gowning

ris examined by exporiance

v

follo» ‘ed prior to cach in

m.uon. The cxamination procadures have bean re-
2wed and approved by vour doctox', . description of those procedures is provided ior
wr information.
2 are now tosting a numbar of ‘112 nabi hospital. Ifvyou are willing to have

i
1@ hottom. Your ccoperation in this
nonmaful inat our research and the work: of
;a-:rs around tha country will load us to a ucltcr mw-*m nsiis
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tng Zlescription of the examination niocadures contained on
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2 University of Kansas Infant Zzscarch Program.
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tal facilitinsg, ¢
‘51
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tiversity of Kansas, by aliowing the use of nospi ne cxamination 1s not donn
a1 re

rhospital employees, nor is the b
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spital records, and I authorize Siermeni-vail Hosgpial to rclcase the reqguested information
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The numbers

represent the Zollod!
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10
11

13
14
15
16
17
18
19
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21
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23
24
25
26

27
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Respeorus
Responze
Response
Response
Oricntat
Orientat

hell

pinprick

- visuasl

- anditory

- visual

- auditory

Orientaticn animabe - visual and auditory
5

General Yeonus

Irritability
Activity
Tremulousness
Startle
Labilicy cf sk
Lability of stare

Self quieting a
Hond-mouth

Smiling
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DAY TWO
MEANS AND STANDARD DEYVIATIONS

TThH SO e T STAMDARLE DFVTATION
1 7.09 1 2.80
2 7.59 2 2.16
3 7.68 3 2.36
4 4,27 4 1.96
5 4.55 -5 .42
6 t.50 6 1.81
7 5.20 7 2.15
8 5.36 8 1.43
9 5.39 9 2.16
10 4.23 10 2.12
11 A 11 0.91
12 3.68 12 1.12
13 4.02 13 1.65
14 4. 66 14 1.40
15 5.05 15 2.33
16 6.41 16 2.43
17 5.95 17 1.70
18 5.30 1 1.58
19 4,61 19 1.71
20 427 20 L2
21 4.09 21 2.31
22 3.32 22 1.58
23 4.91 23 1.90
24 5.16 24 2.11
25 4.86 25 2.81
26 4,25 26 2.57
27 0.50 27 0.84
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DAY TOUR

o

MEANS ANT VTANDARD LOVIATIONS

T AN Lree STARDARD prvrarresy

.40
.21
L1
A9
.53

0 Lo 48 6 .09
7 5.43 7 40
8 5.57 S .75
9 5.43 9 .27
10 4.39 10 12

.05
77
.80
.21
.78
.40
.63
.58
.75

14 - 5.2 14

HNNNH!—'N?—‘!—‘!—'!—'!\DP—'P—'P—'P—'H!\)IOE—‘(O!QN?J!O?QN
.

20 4,98 20 .37
21 3.50 21 .15
22 3.22 22 .07
23 4.98 23 .61
24 4.77 24 .C5
25 5.32 25 .58
25 5.00 26 .60
27 0.93 27 .08

139




ol

e
N

'
v NS A e

[NAREVE TN Lo R e BN o g]

!

A
.

Oy

iEa
AN eal
. e

(L
hnY
.

w1

8C @™ 01 ‘L ‘% ‘€ ‘T T SIVA HLIA QILVINNN0D SKILI NOXT42viq
JATT VA

¢ TdIGVL
H ONIOLLLAVY

o

G¢

(o]

-7

T Y
ool e

-l

c

o
&

N AL I~ D)

<+

[aa]

1

I I - et g G Rty IR

AD 0O O -

e~ Ny

NHEH

286

140

Aruitoxt provided by Eic:

E ©



N m
™ (PR . [
e N e e K
't YN e €«
(AT 4o bl 3
. . . .
" : 2 . .
ot < =t (Ue] ) \ll
8 2] ™ [3a] )
. . . . . .

~t
™

J

23
!{:

. .
-~ o
~ o~
9]
o]
=1
o
‘,:.’ -
-y o
o) - «©
9] o .
~r t
j4h
= w
= T i #
. o :‘0 ) " C.-\:l fl".')
::‘ ~t '1. (".) vy ™ T
rs A . . .

. ~
-t [ag]
.
! .
- {
[ b -t [
~t o ™ (Y]
[sg] a1 <t
. . . .
~ a2 B f:
—_ —~ — N
laa] [3g] O
. . .
t

16

1

” -
o .

E HONYILIND N ND oM \"7‘ HYAND PSS 0 0N (Ot 08 &Y GF tny 2D l\’
— Lo o SO B B TR T R Lo LSRR e O S I S R IE oW

ERIC

Aruitoxt provided by Eic:



1

A g e
PHACW

.
13 BNs B 90 BENa I o )
Trw o umt O

. e
oI oy
-

[ L O B I R W > B I 55

LS
S,
3,48
N
500

~
(%11

6.05
4,24
3.80
4,84
2.5%
2.58
4,50
L0638
4,86
4,57
0.79

DAY VIVE

ALDY STAUDATY DEVTATTONS

R NN = R e 0
N . N

SEANDADND Diner «; v '(\j\'

~

Lo Ly =

NN Moo N
- .

R R

.
BNV

DO M IO 1D D O e
3L

.
[#:

ISR T e R o S I o

. o .
O WOy O Oy =
QUL NN~

N WL C 0
WO N W

288

142



V-t

xGt T
wiy-
€1 i1 01 6 g - L

o el Tel NN ) NN O N

PN O OO =N O SN DS

2869

o
Ly
~—

i}
28]

8C GNV 0T S °% ‘g ‘7 T SAVQ HIIM QIIVIZNNOD SWILI NOITIZVHd

RIATS AVa

Aruitoxt provided by Eic:

E\.



O

ERIC

Aruitoxt provided by Eic:

DAY SEVEN (continued)

20

I~
(o8]

22

19

18

17

16

.
KN
{2 4
™ ~b
. .

e S 0
3 3 s

T
™ M

H 1
0
<
o2 <t
) ¢!
oy [3n}
.
<O
g ™M
PR
.
X N
<7
o o
&2
oy
[y}
.
oe
=
28]

HOIO SN OISO O OO N I
. 1 —

e B B

144

O "' I S N WO oIS
A SHE O N oY oY



1
12
" 13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

plai=- N BN« \ NV, I+ SO0 B N

T~
—_

.
(So Tk on W 3 W04

.
o
D e @12 &

-
oy

.
l-’

Ln L LU G O~~~
. N N « s
fom)

[SVIRVY]

o~
.

S INes RIS EVo M o5 ]

. s .
RPN I oo
N

N LN O

OO WO

YO 0D

o or

-

SToW™ LB LSS
L
N

5.70
3.56
1.0%

A 1D b

~ Sy Uy

4

Hoo NGO ~2 x> u»

HHH!—‘?J(\J.‘-‘M:—‘I\\XQP-.‘I\)IJ

[aadE AN SIS T T S R S S R S R i N )

w o

LI LS50 C Oy 3~

P W I R R R B
VYL N L) 0O VDS

1

>]

1Oy

O N
IR

89
30

.80

145

Ne)



O

ERIC

Aruitoxt provided by Eic:

i

v

LATED WITH DAYS 1; 2, 3, &, 5, 7 AND 28

BRAZELTON ITEMS CORR!

1

]

2

11

10

SRS |
R

146

292

ot
el =l et




O

ERIC

Aruitoxt provided by Eic:

N (continued)

'}

DAY

20

L

3

22

21

19

18

17

16

15

o~
Pie)

A

1) e
(an] -

. oo
o, Mot s Tl
) ™ oYM ~}

woul
Gh (N
Ao
. e
~
(98] feh]
. .
o . KT
I N Lo
DY o ot

e .
2

~r 3

]

XS

IT

— oo e

D N D T ) et )
= i =t

VP NG I~ 0D O D o
A S iy R e R

293

7




FEANS ARD DTIUHLED DEVIATICONS

rrre e G STATDARD DEVIATION
N e LTI T T T [, — Py LIS

L1l 2.35
4 2.24
2.43

WMo ISB OO WO R

PN LN U D e

A1

.
U N U YISO G =
NP OO N O C ™)

' 1
11 .60 b

-
SV RNV WO
FPhruccuvuoaoui s~ Om e
N N . . R
=R PO RS =t PO s PO
. .

=
o

=
w

=
£~

Pt
w

15
17
18
19
20
21
22
23
24
25
26

[ Sl S S R R S
~N O L B

P
(65 B Go s

I~ O

.
VMNDSE WO O

HLuunm bR~ ODSULO O D
OCONODWOVLYIODOAO LIS
o
[a V]

N L 0D 1 13 RO 1O D 1O =t b

. . e . .

.
DWW O Ut cen
DWW WO YWYt N

27 27

291

148




ERIC

Aruitoxt provided by Eic:

BRAZELTON ITI

1, 2, 3, 4, 5, 7 AxD 10

'!'S

YITH DA

%

ATE

2T

CORW

S

L

r—d

i

i
(o]

=

wy

o

o .
- o
-ty oy .
[ [sal
. .
o e
[N 4 [2n}
a1 [ (g
. . .
. i~
EANEN
. . .
~
-
RPSR -
S .
N o>
Do ‘
.
-

=M N DI
I e B el B B e A I e B S

149 2 9 5

— OO WY AND PO O




&
r~ir +
o™i «
N SRS
! j [Sa Rk en]
e o)
L pL
o RN . ’ “
t ! )
. . B Y]
<1 . ”
Y] ™ I
| .
™
o
~
=
o
= o~ o oz
E ] W o3
o o %)
= . .
o]
(8
N S’ re
-t i KR
&~ o < —
EJ ."\. ™ .
< .
et
I o
i e ol
o
—
- P
< &
o [«))
= “
« £
~ ~
[e0]
— « ~,
oz
~ o~
H <
Ny ,
Lo |
N
—
.
£ i e B e R L e o B S At TR i T N B N N SISO
E:l L e B B T A R B N N L e I = I LTl

150

296

ERIC

Aruitoxt provided by Eic:




‘ DAY WY BT

DEAWD AW ETARDARD DEVIATIONS

NENL P TUENG L BTAIMARN e
ey ey iipiesrerstd TnTImTII Pt dmobomm e i s bk T I

La IV

8.85 1 At

o .

5. 84 2 .05

o
(0 aq

Ll ISl
e e e .
DS
-

= C
(%41

3
4
5
.01 6
7
S
9

I
o

10

4 11 .30
12 , 70

WIDF QUL WIS

Pt gt et pt

13
14
15
16
17

18

19
20

21

14

.
Uit~ uvr
LW O W

ARV IE SR U R NN o S O o S I B D B

-0

o
\

.
~
£

le

1y o O

SN UG
"“I\)WI\)I—‘H?—'HNI‘JI‘\leo}'—‘l\)}—l}—*f\)}—l:\:
N . . .
D

3
¥
IO I o 0 U Ly e

2 22 08
23 3 2 56
24 55 24 67
25 .77 25 45
26 .82 26 55
27 23 27 .40 _




! |
€ |
Al
=)o
[ RS T S Lo I T B L T o o T S N T S AN AP B Lo B OIS [
w0 [ SR S I N I N A N S TR~ T S AR S S U N L B IR SR b
i 3
%]
4
yod
o
o
] [ L W) T OIS PN NI YD M IS (o I S NV Y A Bl bl
I~ (AN A N N < B N R A VR N 1y P D A 2 N
-t
o X
~! P 07 s ety SEIRE TR IS BN oirew I o SRR S i <o BECI N S BTN Sat I b XU DRl R S B
- ' TS N T L A NSRS S VIR« BRI U, N Ve W NN S B RN PG T S G B LS S PR A RN R
L3 = i
(@)
<
o)
[&] ~
- ) . e N S e N N Y R T Yoy o9
< [P AN RN WO N I OV D IS S DN (Sl i
!
&
[}
) <=
%] [ o = I Y S A IRt OO D M N D Y e S Y i
— oD RIS D WDy N RTINS I S AT s B BN T O N IS D AD IS
o
et
o
E~
< o
= ' N T et NS ~NmM -1 S 0N D 12 md D =t DO DN
- R A N T N A s BV L I S SN Y R B N A VA T D 2 o BT A N
£ '
o
o
w
o }
<< 1 I S IOAR e =] — &0~ 0 o0 OO M INS QD = OIS N
ool o [N I S B IR N AN [ S C S DN [ A AN A B SN TR TR S A RN B L
] —
[}
i -
= P4
o I ]
e 7] o
1 - 5 = e Y DS NO -~ (72 BN B~ B SIS Y B o Wik BPRL XS S Nl Kt
Bt pm ) t~ 2T Ul [Bn T SN @ Y A GV O G OO N O3 N W W N S T T NI~
[ o [ .
he ] .
o]
-
<A
. ~ :
i DN D T - 0N D N D U R0 SN D BN N D = G0 DY DT
£ [*a] O I~ 0L D IS D Y W LW DD NS WM N D N YD I D LD Gy
(&)
Rt
e .
e
=} 79
%) 1 NS O YD
% [ R RR-RENI N L HY o)
> 5 I R R N IR RS A B IR A B (e B <o B B oa NP S A BES St BRat S Kag
/M O OIS0 M WINY N & in ™o VS O D
ol
) 5
= t S T D WY T IO INTS ST M ANLG 0N M
e I agl IS O s N TS IN TS IS IS WO IS 0 W Ps @ N D WO S SO IS0 WOV S
E.
T
2
=i
= ™
=3 1 e Ea il BN i IS es Mo ke o WX S o SRR Vo SRC, S BN B <o HEsa BN BN <o BN o BT A BEyl == ] Kol
a4 o~ N R o N ] e T S D N o [a B Ia TS -1 SO IR R ol o N AR e B o BV R VA B b £
<8}
—_ .
<
(] o~ .
wn ' oo D TN [3a] < o N OO 0 N 1IN IS =t e Y e
— U OUTAN T M Ot~ ™~ 1N D P D IS IS D DD LIS D I D IS WO NS
oi i
[a} 2] [o (%]
:,] o 3 o
[&] 1 [o] 4]
;:‘ 3} St 3
&) b 8] PN

298 '
152
O

ERIC

Aruitoxt provided by Eic:




-t |
[\ h
o |
o [a B AN K B W 4 | st [ A LIS B G B TN B L A
.- [ N N I : s e s WU T AT N e
oy i
=1
3
[
™
! NI R g E0 B Nt L0 BT B NI T < T e I
~ [Nl g WY P~ \L.‘i'\ A S A PN OD IS 20 D S NN
‘ ]
|
o I
(& N A oI Sl A MR D T RN [ IS I I T A o R L S )
! VN DY e NS0Ty s Tl L s VY AD N SRR T
Ced .
| |
r\
1 0 m [ B O ek T el CY =l P I YN D Y O
S I~ o DS D P A (ot < o N L NN o I s M- o BR VAT O R REEA
~+
t L B oA R« o« IENS B o o and K¥ EALSEEOMNE L NI Y ) [ EENS, MK €0 W a B Vo B o B N AN S e R Ko}
-t [ LV DN SN AN o N USRI CA RN N DU N A N PN 0D PN D
™
! O N O o onleo LN IS YIS [al=s BTaW-2 Wit M 1o WVe Wvo Mo B
- PN IS IS D0 N O A IS WO D IS Y D D N O
~~ N
3
-]
o] (oY)
< 1 (30 e Byl S a F R WD A Lk T N D DY D NN O e
'L‘ o O IS WIS WO 0D SN INOND DN W WY IS WD 0 IS 0 DD
—
o]
@]
(3]
~ {
o i
[} v N e~ W s 0 s3! et ety [ A AN W B IR S AR
t ~ o~ O o e DN Tl i IN O3 WO PN W WS NS
£= ~
=
-
<
1]
o~
' NI T o BT P O i BToY I N N N R N Ty P
a} o W I~ Q) I~ fos T, WY WD CalNor b S AN - N a I A B A FRAY
[Ta) .
1 D OY T I P e N e=ifag NN DO IN QO
< [~ I e T A N - [P r I e T < BN B Ve BN o B o B N
i
&
! —_ D S O TN D AR s i T L
™ Sy WO D IS IS WD T T 0 DD M ND D Wi
—
™
! — CN N D et T e RTINS Fa ¥ V™ el INO0D M M D
[} OO S0 [ I NE-VENA F ON O WIS W & N D0 WD
!
! AR o ol o2 B o8 M o B WV Mo SN S A O
— DN oy W mlin] NN K Olrs] D Oy re i~ D Y S e
|
= et ! =
= = =
0 :’:I
] o =] = o
(o] et [ 2 [
A o ! - 3}
& b o & bH

ERIC

Aruitoxt provided by Eic:




300

o
ERIC

FullText Provided by ERIC



1
R - - L
S N |
JRRN A A R T
R ! .
g |
: .,. —_
A _ 7
i 83"
g9¢-”
‘ _ W
ST e
TN w K
s 08"
o
58 v~
!mm,.. ! LL® O «
&8 _ r97- S~ S
- - N - - . T 1
L iLtl!l A f 08
vt i | -

] ,
i

S Y. SO ST

LR S Y ISR R SN, N R b
g i “ |

|

W
; 8- 4 o7123081
T S S W NS

0
A X X1 I1XA 11n I3 A Al 111 11 I
SEOLIVA

SKALI
JNO Avda
T d14vy

d X1axdaayv

el

Aruitoxt provided by Eic:

E\.



05"~

[ SO Jdefea
_I‘ . ;T i
! [ S . .G
—— L5 °= 1z

0c
0L - 61 .
ST ang

!
i~
.
=
~
.

!

““. 1L~ Ll Ul
04’ 91
R R A : g

.

“a T
€1
LS <1

.

. !..
ESECHEN

i

O
~
.

i
i
R g
it " U 11 1
L2 | 1sr- 01 -
SR ! €6~ 6
| i ‘L
. L . e e o te
_ . Ix.lw.. ........ _ B illm....“m... Awr ‘- _f.
. SN WU S S A P P R
i - . 8"~ Y]
1 Jee- ¢

Lt -
\h.v

;
13
_ 6] P
1

CC°* =

(o]

BIT CIT40

X1

IIIA

1A
SE0LOVI

A

AT 111 II T SWALI

£

AR RISAR

d XIdIIdav

Aruitoxt provided by Eic:

E\.



. . @ RIS

=2
!
D0

o
)
[ia]
~
<

s ]
o
=

]

fieg
-
-
N

—— B I L —— R

.. b
ALl . 7
” W BT

 SESORNINP N SN DS U R S GG

R B

e (T
S~ 0%° 1 v
Tt OREE)

£ 01 . SHOUIAITY

TSI
RYThye)

*“ TTTTETRGET

RS

TT3 TaTdE
)

vX 37U

=4 IiTA Iin Ia A Al
SH0LIVI

¢

3

1 ASTT_a1

T 1 sk SHALS

A ST

aduily Ava

4 X1ANsday

303

159%

Aruitoxt provided by Eic:

E\.



i 7 - )
. ITEs . 7 27
L v 79"
S B —— B 79
< h. ~ ” L2 T * - Tt i : ;
']vl..cl.m.l-fclri _ . ) I - Ly e TSI
..... E el _ SN 45 B N4 R
LS T S R e e
B o ﬁ . ] - DU O

{ TN

. ] T,

18°

1 Ty T o
T A et e LT ¢
I ca” !l
0 | ol TR
AN S—

Tia T~ A I 111 11 T SRALT

¥N0I Ava
Y7 OTUvVL

d XIaNdday

157

304

Aruitoxt provided by Eic:

E\.



et T JMUSUIOR SURUNI APURU S o

e e lc
| LT B P
I R e e -

.
\
2l
[
.
el

[Co R
=i

th] ey
~leo
o~
—y =i

o~
U
!
~
O
<t
-t

fon
\
[aa]

—

!
11 ‘w0l v
Jv\.. O_H mn..mn:.”.«hmuﬁx.. O uy
v G o 3 ~

° [EEH i

bt}
I~100

]

SRS WOV U USSR NN S b
R — e e e aea $en trmecw e an e ? e dna e e - ————— — ; - \
S S “ 5

Eall
[Sal
.

67’ el | .
1IA 1A A AL I11 I1 I SHILL
SU0LOVA

AATS AVE
¢ AIIVL

d XIGNILIV

Aruitoxt provided by Eic:

E\.



i LELe 1Al }
H P = . >
i ot - €97 -

G

. T 4 ”s
N S —ae R P A S
o i B I & SRS
T . i T
. e )

ULy

'

AN

hee
n
I~

0

- €= £ 1
7L 4!

LIRS ERN N RN R

306

,
Fo

H -
e ol S et e

139

(is E

! o N.w = T

i P S - L U R

i ! i - RS BEFTY-I 3 .
. b e uif.!f:.-:i»%is;_...i-!ll_..it-.. S N SSSRN SULLe NS ..

» ! e L m } i ) aact- L :

SR N R N . -
. T A ra * cor
_ ba g STA
0L T o
LES *..,

. [ ER 1
1157 Iian 1A A AL 171 I 1 SILT
SUOIOVA

NTATS A
9 €9VI . .

J N1UNILAV

Aruitoxt provided by Eic:

E\.



.
b

0o~

e

|

i
[ !
i

-

307
1,0

o ! H
Il..-. W\ ) m-.l — ‘—“l l.\’l\” * H TN T I
0 BN . ) .
is s T T 1
i h iosl
! { oL
o
. ~ LA
£g”
= -8 Hod
— — S 2 M
Gy : !
i€ 05"
A Cs”
iyt - Ly’
u Vi
—— —— e e
— e e S
© e mm—— et v e+ o ey e ey

0
D

-

]

]
i
m ,_\._\ *
|
I
!

(20

I1IIA

IiA

AX

—~
Hic
=

NIL A¥a

L ATEVL

d XIwdddy

1T

Aruitoxt provided by Eic:

E\.



ST
yanoE panyg
FOTUD-T {58

[

-~
=
[ad]

-~
g

1
1

r

AR AN
o™

o Ga- VA LR R R N e |
M - » = ~. - T
R i | v [ e aACTHD

S° o anpt g
L9* LI NIRRT
c8' - 91 Tozu0)
BT - CY Thom o

G- : 97 DU
‘ T 115 110
4! S3T A0Q0)
ciz® 1T Lo tudn
07 SE0UNINTY
6 Tpuw pun
CHTA CUR TaunTiQ

pan fTune oAl

———— e P Euiou — PP S

0L°

o

ERTAR

v O

BE -

I og°-

IA A AT 111 11 I
SM0IOV1

2}
el en

=
5

IHOTIA AJNINML AVQA
8 HISVL

4 XIaN3Iddv

308
161

Aruitoxt provided by Eic:

E\.



AVPPEXNDIX G

309

Q
ERIC



ADFENULIAN U

TABLE 1
DRUG CODE

Local and Regional Anesthetics (Classified accordlng to route of
administration):
1.0 unknown or others (i.e., not listed)
1.1 perincal (leocal} .
1.2 - pudendal or paracervical block ) regional
1.3 spiral, saddle block, caudal, epidural} <
Tranquilizers
2,0 unknown and not listed
2.1 Chlorpromazine (Thorazine), Base dose: 50 mg
2.2 Diazepam (Valium), Base dose: 3 ng
2.3 Chlordiazepoxide (Librium), Base dose: 10 ng
2.4 Hydroxizine (Atarax), Base dose: 25 mg
2,5 Promethazine (Phencrgan), Base dose: 25 ng
Narcotic Analgesics
3.0 not listed or unknown
3.1 Meperidine (Demercl), Base dose: 50 mg
3.2 Alphaprodine (¥isentil), Base dose: 30 mg
3.3 Fentanyl citratz: Base dose: 0.1 mg (given only in conblna-

tion with Dreperiddol (Innovar), Base dose: 5 mg
3.4 Morphine, Base dose: 10 mg
Barbiturates -

4,0 other or unknown
4.1 Thiopental (Nz Penthotal), I.V. (dose not usually reccrd )
4.2 Secobarbital (Seconal), P.0., Base does: gr., 1/2 (or rcctal‘

Inhalation General Anesthetics

5.0 other and unknown

5.1 ©Nitrous oxide

5.2 Cyclopropane.

5.3 Methoxyflurane (penthrane)

5.4 Fluothane

Scopolamine (hyoscine), Base dose: 1/2 amp.

Muscle Relaxant Succinil choline(Anectine)
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Table 2

™ ~

Intercorrelation Retween Drug Grouped According to Tvnre
(Using Pearson r.)
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.6 = Scopolamine’

7 = muscle relaxent
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