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Abstract
THE EFFECT OF WARMED HUMIDIFIED OXYGEN ON
THE TEMPERATURE OF DEPRESSED NEWBORNS

‘By Earlene Scharping

The purpose of this study was to evaluate the effect.of warmed
humidified oxygen on the body temperature of depressed newborns and com-
pare it to the effect bf unwarmed unhumidified oxygen administered under
siﬁilar circumstances. ihe sample group consisted of a total of ten
infants (five control and five experimental) with birth weights > 2000
gms who had an Apgar score of less tﬁaﬁ seven at birth and who required
the administration of oxygen. The dontfol group received oxygen in the '
routine delivery room manner (unwarmed and unhumi&ifigﬁ): The experi-
mental group received dﬁfgen which had been wafmed to a temperature of
32-340C and humidified to a level of 80-100 per cent relative humidify.
The data were anaiyzed using an analysis of covariancg and partial cor- -
relation. The results of the study revealed no statistical {p = <0.05)
difference in the body temperature of infants in fhe experimental group
as compared to infants in tﬁe control group immediately following resus-— .
citation. One factor which appeared to contribute to those results was
the fact that the "unwarmed".oxygen administered to the control group
was in fact warmed by using the oxygen resuscitation equipment under a
radiant warmer. It was concluded that the use of ‘a radiant warmer in
the care of depresséd newborns in the delivery room may‘pfovide adequate

‘warming of the oxygen.



YERNI

, ER RADCLIFFE MEMORIAL LIBRARY,
LOMA LINDA UNIVERSITY
LOMA LINDA, CALIFORNIA

LOMA LINDA UNIVERSITY

Graduate School

THE EFFECT OF WARMED HUMIDIFIED OXYGEN ON
THE TEMPERATURE OF DEPRESSED NEWBORNS
by

Earlene Scharpin

A Thesis in Partial Fulfillment
of the Requirements for the Degree

Master of Science in the Field of Nursing

October 1977



Each person whose signature appears below certifies
that this thesis in his/her opinion is adequate, in
scope and quality, as a thesis for the degree Master

of Science.

@lZﬂJM;Lz [{), Zi)ﬂ%h@LMJﬂLﬁﬁj , Chairman

Clarice W. Woodward, Professor of Nursing

Michael A. Bowser, Assistant Professor of
Respiratory Therapy

ii



TABLE OF CONTENTS

LIST OF TABLES . . . . . .. .. .....

~ LIST OF FIGURES . . ... . . .......

. Chapter

1 THE PROBLEM . . . . ......

BACKGROURD AND»NEED‘ e e
',‘.'PROELEM STATEMENT RRET g
CPURPOSE . . . . ... .. ..
HYPOTHESTS':‘ ljfwfé?if}”% S, ;;E;VT
DEFINITION OF TERMS . . . . .

‘:-Warmed Oxygen 'af;l{A; .:;,

Humidlfled.Oxygen o o e s
~ Hypothermia . . ... .. .

Thermal Neutral Environment

.Thermal Neutrallty G

ASSUMPTIONS ;‘. e o

| APPLICATION AND LIMITATION -

1 THEORETICAL DEVELOPMENT cee
2 REVIEW OF RELATED LITERATURE ie

PRINCIPLES OF THERMDREGULATIONT

COMPLICATIONS OF HYPOTHERMIA
' EFFECTS OF WARMED OYYGEN e ..

EFFECTS OF HUMIDIFIED OXYGEN

Cidi

-

‘Page

vi

12

13

15



- ‘Chapter

3

4 ,

© METHODOLOGY . . . .

' CRITERIA FOR SELECTION . . . .

* CONTROL GROUP
EXPERIMENTAL GROUP
© VARIABLES - . . . .

DATA ANALYSIS . .

PILOT STUDY . . .

RESULTS, . ANALYSTS,
STUDY RESULTS . .

ANALYSIS . . . .

DISCUSSION AND IMPLICATIONS FOR NURSING

* RECOMMENDATIONS .

SUMMARY . . . . . .

.

.

-

°

3

.

.

.

.

.

>

BIBLIOGRAPHY . . + . o v + 4 o v o . .

' APPENDIXES
A

B

RESUSCITATION PROTOCOL . . . . .

CONCLUSIONS

3

DATA COLLECTION INSTRUCTIONS .

DATA COLLECTION SHEET . . .

LETTERS . . . . . .

iv

-

RECOMMENDATIONS

.

Page

24



LIST OF TABLES

Page
PILOT STUDY RESULTS . . P
RAW DATA SUMMARY: EXPERDMENTAL . . . . . . . . + . . .. 25
RAW DATA SUMMARY: CONTROL . . . . . . . . R

COMPARISON OF RAW DATA . . . v « v v v v v v v v ve o o o 27



LIST OF FIGURES
Figure ‘ o o o Page

1 ~Compérison of Warmed and‘Unwarmed'
Oxygen Temperatures . . . « « & ¢ & o o ¢ o « o o & ..o 3

vi



Chapter 1
THE PROBLEM

The fact that the administration of unwafmed‘unhumidified Qxygén
to the newborn infanf may. contribute to hyéﬁthetmia is significant in
» that hypothermia'of the.newborn is associated with én increased incidence
of serious complications. Yet, the use of unwarmed, unhumidified oxygen
continues to be an acceptéd standard of practiqe iﬁ the deiivery rooms of
many hqspitals. Because of the possiﬁility that even the bfief use of an
’ﬁnwarmed unhumidified gas ﬁight result inihypothgrﬁiatof the newborn
infant this study'was'ﬁn&efﬁéken to examine»thekeffects of‘warmed, humi-
dified oxygen on-the.body tempepature ofgdepresséd-hewborn infants.

BACKGROUND AND NEED

(

' During the past two decades there has beéh_a significant amount
of literature Which haé contributed to our understanding of temperature
reguiation in the newbdrn infant. In spite of the knowledge gained from
the literature, however, the principles underlying thermallregulation of
the’ﬁeﬁborn have at times been unknowingly viol;ted,’with the result thét
newborns are unintentiona;ly4subjected to thermal insult.

Iﬁ the process of conducting courgesvdn'neonatal‘nursing care it

‘was brdught to théAattention of the invegtigator‘that one sﬁch possible
violétion of the principles of.thérmoregulation,occurs‘in ﬁhe delivery
room. Althqugh considerable émphasis is placed on.the;importance of

warming and humidifying oxygen before its administration to sick newborns,,
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unwarmed unhumidifiedioxygen is‘routinely administered to depressed new-
borns in the deliuery room at the UniVersity ofvcalitornia Irvine Medical
Center. Investigatlon revealed that it is a common practlce, and un-
warmed unhumldlfied oxygen is adminlstered to newborns in the delivery
‘rooms of many perinatal centers and communlty hospitals (Cha, 1977;
'Huxtable, 1977)

The temperature of the fetus has been found to be approximately
0. 5°C hlgher than that of the mother, or about 37. 6°C (Adamson and Towel]
1965, p. 536). vHowever, the temperature has been noted to drop readily
when birth occurs under certain delivery room circumstances. Miller and
Oliver’ (1966, p. 965) stated that the temperature of ‘the newborn infants .
in their study dropped three degrees centigrade w1th1n the flrst 45 min-
.‘butes of postnatal llfe.’ Gandy and'others (1964, p. 751) f0und the average
drop in skin temperature of the newborn to be nearly four degrees centl—
grade within the first 15 ‘minutes after birth and Stern (1968) has stated
that skin temperature of newborns under normal delivery room conditions
falls at the ratehof'053°C per minute; ‘Tahti,and others (1972, p. 161)
demonstrated in normal term infants that the firstvbreath.was accompanied
by an 1nsfantaneous drop in Skln temperature of the area on the anterior
thora01c cage. Thus, it was felt that even 1nfants greater than 2000gm
may be at risk for cold stress under certain delivery room conditions, as
well as preterm or low birth weight infants.' |

Thermoregulation is an important_area for consideration because
hypothermia in the newborniinfant produces undesirabie effects. One of

.those effects is an increase in oxygen needs. Oxygen consumption for a
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normal term infant has‘beéh found go be less than‘6ml/kg/minute,,but that
amount is increased significantly for the infant‘Who is cold stressed.
Stern and others (1965; P- 369)‘found that.oxygen'consumption increased
an average of 48 per cént in infants expoéed tq reducea environmenﬁal
temperatufes. Hey (1969, p. 589) substéntiated thoée findings and con-
gluded that "'. . . the newborn baby requnﬁs to a cool environment with

" which results

considerable immediate increaée in heat production . .
in increased oxygen needé.

Briick (1961, p. 111) laid the grdundwbrk for understanding the
‘effect‘of the'compeﬁsatory therma1 mechani§m_6n»oxygen‘consumption with
his study which rgvealed»that at birth the full term5infant_was aEIe to
inérease his-metaboiic ratg,by'loo per cent in responset;:cold stress.
»0ther investigafcrs have confirmed thié-and have hétéd that this ingféasé
was not corfelated to physical movement but rather waé ﬁhe result of
;hemical thermogenesis (Silverman and Sinclair, 1966, p. 92; Stern and
others, 1965, p. 367; Hey, 1969, p. 589).

v The problem of hypothérmia is éomppundéd for infantsywho are-
depressed at birth, for hypoxia is already significant and to increaée
oxygen‘needsvby alioﬁing‘hypothermia intensifies the problem. To ad-
minister unwa;med and unhumidified bxygeq‘is to add é'fufthef stress
factor for’an infant.already at fisk.  Stérn»(1968, P- 20) has'stated _
that "the administration’ of cold, unhumidified oxygen . . . may be an
imﬁortant and often unrécognized source of,éoldvstress to the infant."
Mestyan and others <1964,~p.‘253) have demonStraied that a cold stimulus

to the face‘will increase oxygen consumption even though the body
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temperature remains normal. ‘Othéf investigaéofs (Rashad and Benson; 1967,‘
p. 716) have demonftrated the éélue cf adminiétéring huﬁidified gas to
the infant as a means of increaéiﬁg body aempératuref

It therefore seemed reasonable that the use of wafmed, humidified.
oxygen in the resuscitation of depfessed newbofns‘would decrease the
incidencé of hypothermia which is associated with an increase of oxygen
consumﬁtion. Increasing oxygen needs places the infant at risk for |
acidosis, hypoglycemié, and hyperbilirubinemia (Stern, 1968), as well as

coagulation defects (Chaa and Gray, 1972, p. 821). It is, .therefore,

generally accepted that7hypothermia should be avoided whenever possible.
PROBLEM STATEMENT

The prevailing medical opinion seemsuto be that since oxygen is
given for such a brief period of time in the deliVer& room that the
effects of administering unwarmed unhumidified oxygen to the depressed
newborn are inconsequential. The literature, however, indicated that
this may not be so, and the administration of an unwarmed unhumidified
gas may be subjecting the newborns to cold stress unnecessarily. The
bulk of current literature on thermoregulation of the newborn deals with
the low birth weight infant; therefore, it was concludéd that investiga—\
tion was indicated for the effects of warmed humidified oxygen on the
body temperature of depressed newborns in the delivefy room who weigﬁed

2000gm or more.




PURPOSE

This study was ﬁndertaken to,explore the'possiBi1ity that warming
and;humidifying oxygen given in the deliﬁery,roomvmight affect the tem-
.'perature of the infan; who is depressed at birth and requires resuscita-
tion;,v

Whereas maintaining the temperatufe of a newbornvat the point‘of‘
thermal neutrality Gvhere the least amoﬁntvof oxygen is consumed)is a
~ nursing responsibilitj (Williams and Lancaster, 1976, p. 355; Nalepkia,
1976, p. 17), this étudy_ﬁaé undértakén to identify a‘possible method of
ﬁursing interventién‘which would decrease the potenpial for hypothermia

in depressed newborns.
- HYPOTHESIS

The ﬂypothesis was a directional hypéthesis which stated that
warm, humidified‘oxygéh givenito>depres$ed,newborns who weiéh >2000gms :
would result in éignificantly (p = <0;05)-1esé hypotheimia of the reSUS;
citated infant, as compared to oxygen~ﬁﬁicﬁ.hadvnot beenvwarmed or

humidified. o
DEFINITION OF TERMS

Fofvthe purpose of this study a "depressed newborn'" was a new-
born with a one-minute Apgar score of six or less who weighed 2000 gm or

- greater. Other terms as used throughout this study are as follows.



Warmed Oxygen

Oxygen at 32-340C at the face.

‘Humidified Oxygen

Oxygen with a relative humidity of 80-100 pér cent.

Hypothermia

Rectal temperature less-than 37°cC.

Thermaleeutral Environment

 Ambient temperature of 32-34°C.

. Thermal Neutrality

The body temperature at which oxygen consumption is minimum.
~ ASSUMPTIONS

.vThe h&pothesis isrbased on theAassumption that violation of the
principles qf thermoregulation when-pfoviding caré té the depressed new-
bofn was important regardleés of‘the time period involved. It was
further assumed tﬁat‘stric; adherence:té a method of caré which follows
‘those principles is neéessary at all times. It was_aléo aséumed that
oxygen is a medication and, therefore, muéf be administered-in the cbrrect‘

manner .to minimize side effects which are a potential result of its use.
APPLICATION AND LIMITATION

It was expected that results of the study would have application

in terms of warming and humidifying oxygen administered to all newborns
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in the delivery.room. However, experiénce ﬂés shown that‘noﬁ all oxygen
ywarhers are equally sﬁcéessful in providing warme&, humidified oxygen;
and so application of thesé results are contingent upon use of equipment v
deéigned tobdeliver o#ygen‘at 32-349C and 80-100 per cent humidified éﬁ
the level of the face. |

It should Be noted that the degyee of expected hypothermia was
related to several factors. ihese factors included the size of the
infant, the length of‘oxygen administrétion'time;vwhether or not the
infant was dried immedia%ely,'use‘of the radiant Warmér, and cross éur— ’
rents in the delivery room. Thesé variables must be'cqntrélled; there-
fore, study results are appliéable-fé infants greater than 2000gm who
receive oxygen for a period not to exceed nine‘minutes. The infants must
* be dried immediately and placed under é rédiant»wérﬁer, Delivery room

temperature should be in the range of 23-25°C.
THEORETICAL DEVELOPMENT

The review éf the literature indicates ;hat infants who receive
unwarmed, unhumidified oxygen in the delivery room are at iﬁcreased risk
fof hypothermia because, (1)‘unhumidified gases remove moisture from‘tﬁe
‘tracheobronchial tree éausing heat loss by evaporétion (Brﬁck% 1962, p.
880); (2) the'administration 6f an unwarmed gas to.fhe trigeminal région
of the faée_prodqéés increased»okygen consumption regardless of the
ambient temperature (PFiblova, 1968, p. 13; Mesty§n énd others, 1964, p.

250); (3) the administration of unwarmed unhumidified gaséé causes an

increaséd caloric expenditure for the newborn infant (Stern and others,
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1965, p. 369). This study attempted to show that the administration of
warmed hﬁmidifiédfoxygen to the depressed newborn in the delivery room

would decrease the incidence of hypothermia{‘



_ Chapter 2 .
REVIEW OF RELATED LITERATURE

Williams and Lancaster (1976, p..355) have stated that "a growing'
numﬁéf of babiés continue to be subjected to 'cold stress' by their care-
takers. This may be due in part to a lack of underétandiﬁg of the basic
principles of thermorégglatioﬁ or a failpre to apply theée principles |
maximally.in neonatal care." Thus;'it seéms appropriate to begin the
review of the literature with a review of the basic principlés of fherm§—~
régulation, to. be followed by a discﬁséion of complications of hypothermia,

the effects of warmed'oxygen; andbthe effecté of humidified oxygen.
- PRINCIPLES OF THERMOREGULATION

The human fétus in utero has a tempefafure approxiﬁately 0.59C -
higher than its environment as created by.t;é maternal organs (Adamsons
and Towell, 1965, p. 5463 Silverman and Sinclair, 1966, p. 92). When
delivered: the fetus has a mean temperature'Of 37.65°C éccording to some
authorS'(Adamson.andvT0weil, 1965, p. 536) and 37.0-37.80C according fo
(Williams and Lancaster; 1976, p. 358). Hoﬁever, under certain delivery
room conditioﬁs the temperaturé quickly dropé. Temperature drop has
been noted even in the presence of environmental temperatures of 35—36°C
(Scopes and.Amed, 1966, p. 418), and Evané (1974, p. 204) found that in
a delivery room of‘21—24°C (70-769F) the skin témpeféturé’of the newborn.
infant dropped}to 359C within 2-4 minutes after deliVefy. MéClureAand

~ Caton (1955, p..583) found that the newborn's temperature dropped 1-36C

-
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during the first 45 minutes postpartum. Hill and Rahimtulla (1965, p.
247) demonstrated that,the body temperature 6f:térm infants under "nofﬁal"
conditioﬁs;falls'1—3°C imme&iatély affer,birth. Adamson (1966, p. 605)
has stated that the skin temperature drbés~ét‘thé‘rate of 0.39C/minute,
While'éoré‘teipérature drops at a rate of O.lOC/minﬁte.:'
| ‘It is thought that the'éuddenvdrqp infteﬁpérafﬁre contributé$ to
initiatidn ofrthe'first extrautefiﬁe breath wﬁiéh the newborn takes, but
itfmay,élso‘have less deéifable effects. As é’basis for undefstanding'
-ithe,undesirable effects oflqold sfreéS, it is ﬁeéessary to understand
: the physiologic response of the newborn infant‘toba cold environment. At
one time it was considered'tﬁét‘the;newbofn was poikilothermic and its
body‘temperaﬁure was dictatéd by the envirqnmént,_asvis tfue §f some
” reptiles; vﬁowever, a4stﬁay>(Brﬁ@k, 1961; P 65) reVeéle&Athat the newé_;
born demonstréped constrictioﬁ'oftﬁefipﬁeral blood vessels in responée
to cold, and that when chailenged’by.cold could increase the rate of Heaf
produétion. There appeared to be nb rélationship between heat production
and'physical'aCtiVity.' Thérefore, Brﬁck‘proposed Ehat'nénmuscular (or
~Ch¢mical) thermogenesis was responsible for‘the‘incréaée in temperature.
Sincevﬁhat‘time, this has been substantiated by é;hér investigators and
* the newborn infént is now known to be énkimpe:fect homeotherm (Hill and
vRahimtulla,>1965; p. 2465. o . |
. Sferﬁ'(l968, P- 8) has stéted.that{the newbornxinfant responds
.to cold with increased oxygen consumption‘and;metabbiic activity. Hili‘
 and:Rahimtu11a (1965,7p. 243) fpund oxygen cénsumptidn‘to be increésed‘:v

when the environmental temperature was less than 320C. Hey (1969, p. 589)
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found the increase to occur in temperaturess less than 330C. He stated

that 09 consumption was iess than'6ml/kg/min'in the first 12 hours of

life, but that this increased by a mean of O-S6ml/kg for,each 10C fall of

environmental temperature. He further noted that this tesponse was -

‘linear and inversely related to the environmental temperature in the

range of 28-330C. However, this increase in heat production was insuf-

- ficient to keep the infant's temperature from falling. Adamson and other

(1965, p. 495) found that'oxygenvconsumption in the normal term infant was

~a function of the difference in temperature of the skin and the environ-

ment. When that temperature gradient was less than 1.5°C, oxygen consump-
tion was minimal if»the infant was inva neutral'thermal'environment. In
1965 Stern and others (p. 367) noted that ﬁthe ex1stence of an environ-
mental neutral zone for newborn 1nfants is now Well recognlned " They ’

went on to define that neutral zone as the environmental temperature at

" which metabolism'(és reflected'by oxygen consumption) is minimal and‘Suf?

ficient to maintain‘body-temperature. Theﬁ quoted the range for adnigs
as 25-30°C and for newborns ae 32-349C (p. 367). Their study showed that
oxygen censumption was increased by 48 per cent, or an average of 3.6ml/
kg/min, for'infants‘in a cool environment, end in eeeh'instance there
nas a significant incfease(in,nbradrenalin:excretion. They, therefore,
contended‘thatkthekméjor thermogenic agent in the newborn infant was
norepinéphrine. Epinephrine was also found to contribnte but not as

significantly. The reverse is true in the adult.

Stern (1968, p. 8) described the action of norepinephrine as an

vactlvator of adlpose tissue llpase which triggers the metabolism of brown

fat. The metabolism of brown adlpose tissue hd¢ been proven to be the
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basis éf heat production in thennewborn iﬁféﬁt‘(Aherne and Hull, 1966,
P. 223).  Rylander (1?72, p- 597) demonstraté&'éoﬁparatively high skin
temperatufes at the nape énd‘interscapular'feéiéﬁ‘(the areas of brown fat
dispositién) during cold'exposure;v This OCCufféd_as therresult of'cold“ 
stimulated metabolism of subcutaneous browﬁ adipose tissue. Brown fat
is initially deposited arpupd 26—30 weeks gestation and éontinues until
3-5 weeks postnatal (Sinclair, 1970, p. 154). Brown fat constitutes.
2-6 per cent of the iﬁfant's total body'weight at birth, but atrophies
after about three‘months,oange (anieéh, 1975, pp. 160-161). More
v recently Doniach has indicatedvthat the thyroid stimﬁlating hormone as: .
‘well'és ﬂOrepinephriné may also_be:an impgftént‘factof in»the regulation

of brown fat.
~ COMPLICATIONS OF HYPOTHERMIA

When cold stress is greater than can be compensated, hypothermia
ensues. Hypothermia has been associated with varioﬁs complications in
the newborn. Brunberg and others (1974, pp. 60-68) have stated that

with deep hypothermia cereBral metabolism is altered and neurologi;ai'

defects may result. Chad and Gray (1972, p.‘8215 found a "marked dele--

terious effect"‘Of cold on the coagulation status of the newborn. Dole

(1957, p. 50) noted that hypoglycemia associate& with hypothermia was
thé>result of glevation of nonesterfiedbfattyiacids which,was'accompénied
by a fall in blood gluéésé. Thus,-neﬁrologic deficit, coagulation de-

- fects and hjpoglycemia have all been aésogiafed with hypothermia of the

newborn infant.
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Depréssgd newborﬁs_dévelop a pronounééd'metabolic acidosis when.
in a cold environment (Gandy andjothers, 1964; p. 757). 1In 1968 Stern
(p. 16) indicated that increaseq oxygen needs;ﬁaﬁ be‘the final precipi-
tating event'inﬂthe onset of respiratory failure, and the role of
acidosis as a precipitating factor in Respiratory Distress Syndrome (RDS)
is now well accepted (Williams and‘Lanca;ter, 1976, p. 357). Acidosis
has also>been deméﬁstrated to interfere Withvthe capacity of albumin to
bind bilirubinwand thus increéses the affinity of the brain mitochondria
for it (Odell, 1959, p. §68). Therefore, hypothermia with subsequent

acidosis places the infant at risk for hyperbilirubinemia and knericterus.

In view of the deleterigus effects:of hypothgfmia of the newborn
infant; the goal of nursing care should be preﬁention rather than "remedy
finding" (Will]f.amsva’vrid Lancaster, 1976, b. 358). Sinclair (1970, p. 155)
has statéd thatj"ﬁith special measures to feduéé‘heat loés certain bio=
chemical improvemenﬁs may be ekpected;" Miller and Oliver (1966, p. 967)
declared that if there ié to be preventioﬁ of é lafgeufali’in body tem—

perature after birth the environment must be modified.
EFFECTS OF WARMED OXYGEN

The uéé of radiant warmers in the delivery room has aided in the
prevéﬁtion of'heat loss (Motil and others, 1975; p. 546); however, hypo-
thermi#vremains a_pctential problem for depressed newborns. Asphyxia
has been:ndted to caﬁse lower newborn teﬁperaturesrand hypothermia Wés
thought to be ". . . a natural consequencé of anqxia‘in thé baby" (Bur-
nard and Cross, 1958, ﬁ. 1199). One wonders how much hypothermia could

be avoided by warming the oxygen administered to the asphyxiated infant.
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“'Pfiblbvé '(1»96’8;:; p. 13) has stated that:‘ in ". . . the human being, -
metabolic‘changes.may he prevoked'by changes'Of the facial skin tempera-
ture." He found that the inhalation of cold a1r 1ncreased oxygen con-
sumptlon even though the env1ronmental tenpetature remained constant.
Mestyan and others (1964 PP- 250~253) found the fac1al skin of the human
neonate to be an 1mportant thermoreceptlve reg;on in e11c1t1ng thermo=
regulatory tespenees:and noted that~cooling of:the face alone could induCe»
an increase in oxygenveonaumption; Stern (1968, p. 20) has stated that
"even if the thermal env1ronment is otherw1se adequate, the appllcatlon
of a cold stlmulant‘to the forehead and trigeminalvatea of the face will.f
trigger the obligatory increase in oaygen EOnsunétion;" He further states
that cold unhumidified oxygen,may be anhimpéttant but unrecpgnized source
of cold stress to the infant.. “

There have been numereus’animal and human adnlt studies regatding
the beneflclal effect of the 1nhalat10n of wa.med gas in rewarming hypo-
thermlc adults (Hayward and Stelnman, 1975, p. 1236; Lloyd 1973, p. 41;
Wessel and‘other, 1966, p. 1403). This'effect has,been shown to be the
result of the heat transfer ability of the,upper’respiratory tract, fot
the temperature of the ‘upper resplratory -mucosa is affected by heat trans-
fer via turbulent convection and evaporatlon (Beran and others, 1975, p
340) It therefore appears that the admlnlstratlon of - warmed oxygen 7
should make an 1mportant contrlbutlon'to the preservation of thermal

_homeostasis in the depressed newborn.
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EFFECTS OF HUMIDIFIED OXYGEN

In a&dition»fq warming inhéled gases there is considerable evi-
dence in the litérature to support the concebt of huﬁidification as an
equaily‘important méthod of cdnditioning gaéés prior to administratipn
(Shanks and Sara, 1972, p. 1351). _BoysAand’Howell‘(l972, p. 881) haﬁe
stated that humidificatiqn'of gases prior to administration prevents
tracheal inflammatién; ciliary paralysis and miéro'atelectasis. It is
vélso useful in decfeasing evéporative heat loss from the lung. There -
has been demonstrated to Ee 350 Kcal of;heat loss in the ekpired air qf
the adﬁlt male in a singie'day (Walkér andlwe1is, 1961, p. 259). Rashad
and Bensén (1967, p. 713) found that for every gram of water Vaporized
in expiration, 580-caiories must be supplied by ﬁhe_iﬁfant; Therefore,
infants have a thfee—fdld,incréase iﬁ caloric needs‘iﬁ ordet to warm,qnd
humidify gases whiéh have‘not'beeﬁ'wérmed drﬁhumidified pri@t to adminis-
tration (Rasha& and Benson, 1967, p. 716). Silverménvand Blanc (1957,
p. 481) demonstréﬁed thaf even though the environmental tem?erature
reméined constant there ﬁas'a difference in body, temperature of infants
cared for in a relative humidity of 80-90 per_cent’vefsus a relative .
_hﬁmidity of 30-60 pér cent. Tﬁe_effects of humiaificétion are related to
the concept that éﬁapérative'héat loss occurs in ﬁhe upper respiratory
- tract and at.the‘aiveplar capiliary interface (Wessel and others, 1966,
p. 1403). Itvtherefore appears that humidificatien of’gases prior td
administration is important in éromoting thermoregulatién'of the newborn

 infant.




Chapter 3
METHODOLOGY

This was an experimental study of the effects of warmed, hsmidi-
fied oxygen onvthe bodyﬂtemperature of depfessed newborns. It was con-
ducted in the dellvery rooms of the University of California Irvine
Medical Center (UCIMC).  UCIMC (formerly Orange County Medical Center)
'~ is a 493-bed teaching hospital loceted in centrslvOrange County, Cali-
fornia. It serves a high risk obstetrieal pspulatios aﬁd, at the time
ibf theAStudy, averaged 260 deliveries per month. Each‘newborn infant
delivered at UCIMC during‘the‘data collection’period was a potential
) candidateiforithestsdy.The.eetual‘semple_eonsiStedNOf’those infants
bornvduring that period wholmet_tﬁe‘esitefia for the'ssudy whose birth

occurred Wheh the investiga;or»wasvpresent.
CRITERIA FOR SELECTION

The criteria for selection were as foiloﬁs:

1. The subject was cons1dered depressed on the ba51s of an Apgar
score of less than seven at one minute after dellvery.,'

2:. The subJect s blrthwelght was ZOOOgm or greater.

3. The subJect was free from maJor congenltal anomalles

4. The subject received oxygen.

"Major ¢ongenital anomaliesﬁ for the pﬁrpose of this study in-
cluded enomalies which involved an abnermalvheatvloss or abpormal

temperature control. Therefore, infants presenting with gastroschesis,

16
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omphalocele, myelomeningocele, hydrocéphalus, or anancephalus were
oﬁitted from the stuay. The criteria fér selection was pased on the
" definition of a depressed newborn as any infant with an Apgar score less

than 7 (Apgar, 1962; p. 421). This included‘modérately dgpressed in- |
~fants with a score between four and six and sevérely'depreséed infants -
With a score of 0-3. These infants were éhosen for tﬁe study because
according t§ the UCIMC protocol for resuscitation (see Appendix A) these
infants would be likely to receive oxygen.. The ﬁewborn infant's response
to cold varies if birth weight is less than 2-2;5kg (Scépes and Ahmed,
1966,,p. 419; Hey and Katz, 1970, p. 671). Therefore; only infants whose’
birth:weightwas estimated to be greater than ZOOng were included in-the
“study. Birth weight wag verified after the infant was weighed and data
fqrrinfanté whose éctual wéigﬁt'was found to_bé less than 2000gm were .
excluded frém the study. Randomization of subjects was achieved in the
fdliowiﬁg ﬁanner; each potential subject Was_assigﬁed é numeral from
.1'to 40 by using a table of random digits (Rﬁnyonkaﬁd Haﬁer, 1972, p.
319). Row 0044 was arbitrarily selected and 40 numerals were ;ssigned
'té the 40 pdtential subjects. The numérals of 1 to:20 were then assigned
to the -control group énd the numerals of 21 to 40 to the experimental

group.
CONTROL GROUP

Immediately following delivery and after the cord was cut, in-
fants were placed under a radiant warmer by the delivering physician.

Temperature of the warmer was manually preset to maintain maximum heat
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,output; The'infante were dried,veraluated,.andhassigned a oneéminute
Apgar score bytthe;physician. Resuscitation»measuresvwere initiated. by
the Staff as per the UCIMC'protocol for resuecitation (Appehdix A).
Oxygen used for resusc1tat10n was, as is customary, unwarmed and unhum1—~
‘”dlfled v0xygen:temperature'was ﬁonitored and recorded'beforevand after
resusctiation,(aee~Appendika, Data Collection. Instructions). Whilev
reSuscitationiraa perfOrmedlby the delivery»room Staff,va surface tem-
perature‘thermistor’(YSi series 409) was attached to the anterior
~abdominal wall of'the infant and a general purpose thermistor (YSI,series
401) was ihaerted 2-2.5 cm‘intO'the infant's rectum'andbtaped in place by
 the inVestigator.o The.abdominal thermistor was protected from the heat
of the overhead radiant warmer by a f01l-sh1elded foam pad to assure‘
1'accurate.recording, The thermlstors were attached to a Yellow Springs
telethermometer ahd:the temperatores recorded‘by the investigator. The
Yellow Springsiihstrumeht}was seiectedfbecause of'its reputation forkﬁ
dependability and accuracy in the fleld of sc1ent1f1c 1nvestigation (Sterni
and other, 1965 P. 367 Mlller and Ollver, 1966, p. 965; Dahm and James,
1972, p. 508).

‘ . Whenl in the ovl.ainion ofb. the _physician infants were considered
stable and ready‘for transfer,they were transferred via a warmed trans4\
| port incubator to the deaignated area (termvnuraery or neoaatal inteh-‘
sive care'unit, dependihg on the infant's cohdition); Just prior to
rtransfer final temperatures (skin and rectal) were noted and recorded.
‘Thermistors were then removed by the 1nvestigator. Other data recorded

included Apgar scores, gestatlonal age, sex, race, delivery room
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temperature, oxygen teﬁperature, and oxygen édministration time. Note
Vwas also made regarding open versus closed delivery room doors, bagging,
intubatioh; blanket change and total time in the delivery room (see

Appendix C, Data Collection Sheet).
EXPERTMENTAL GROUP

The expefimental group was handied in e#actly the same manner as
the control group excépt that oxygen used for resuscitation was warmed
.and humidified via an Aqha Therm cartridge humidifier. The temperature
control knob of the warmer was set ét 3.0-3.25 and thé meaﬁ oxygen tem;
perature was 34.2°C at the point of inhalation. The humidity of the
inspired oxygen varied from 80-100 per cent relative huﬁidity.

~ Whén,,in the opiﬁion of the physician,'infanté were considered
étable and ready for transfer they were transferred via a warmed trans-
port incubator to‘the designated area‘(term‘nqrsery or neonatal inéen—
sive care\unit, depénding on the infant's éondition). Just prior to
transfer final temperatures (skin and rectal) were noted and recorded.
Thermistérs were then removed by the investigator. Other data recorded
inqiuded Apgar scores, gestational age, sex, race, delivery room tem;
perature, oxygen temperature, and oxygen administration time. Note was
also made regarding open veréus closed delivery room doors, bagging,
intubation, blarket change and total time in the delivefy room. Oxygen
humidity was not measured in the delivery room as'it was not feasible to
do so‘and’laboratory tfials assured the investigator of the dependability

of the equipment to routinely deliver oxygen humidified at 80-100 per cent.
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Informed”consenf‘waé not‘requésééd'fro@'ﬁhé parénts:of infants
participating in this study.b It Waé égréed‘by the Lomé Linda University
School okaursing;Ethicé in Nursing»Research'Committee and the Human
Subjects Committée of UCIMC thaﬁ in view of the non-invasive and routine
nature of the treatment ofithe experiméntal'group; the accepted method
of warming and humidifying therxygen and the poteptiél maternal emo-
tionélbtrauma associatéd with asking each mother admitted for delivery A
for comsent iﬁ the‘evenf her infant was depressed negated the need for '

informed consent.
ﬁARIABLES

The dependent variable of‘thié study was the rectal temperature
- of the infant iﬁmediately follqﬁing.résﬁscitation;f The iﬁdependentv
variable Was.the’temperature'and humiditylof_the'dxygen adﬁinistere& to
the infant; . Other factors not épntrolled which céuld affect the results
were (1) the initial temperature of the infant, (2) the one-minute Apgar
score, (3) the géstationai age of thejinfant, (4):the environm;ntal tem—
-perature of the delivéfy room, and (5) the lengfh of time réquired for
administration of the oxygen. These factors therefore Wefe considered

as co-variants and data analysis was conducted accordihgly.
DATA ANALYSIS -

The hypothesis stated that warmed humidified oxygen administered
to depressed‘newborns who weigh more fhan 2000gm would result in signi- -

ficantly (p = <0.05) less hypothermia of- the resuscitated infant, as
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compared to oxygen which had not been warmed or’homidified.v To deter-

e

mine if suoport was ostablished for the hYpofhesis tbe data was analyzed
as follows; Data from the design variobles (i.e., group, sex and race)
were compiled and analyzed using an analysis of covariance;procedure.
ThisAprocedufe is a specific form‘of-a genefal linear model test (Dixon,
1969, p. 543). Wﬁereés a T test would have beon the simplest valid test
of significance it would not hove made the necessary adjustments for the
variables (Dixon and ﬁassey,'l969, p.‘lSO). The analysis of covariance
was chosenvbecause it is.considerod a more powerful tool and removes bias
by adjusting for variablos (Yahiku, 1977). An analysis ofvpartial cor-.
relation was also performed to deteroine if there was any correlation
between the covariants (i.e., Apgér'score,.gestational age, oxygen tem-

perature, oxygen administration time, and delivery room temperature).

PILOT STUDY

Prior to conducting a pilot study,'the method of data collection
was applied to three nohdepresééd'newborﬁs; 'The ourpose was to give the
investigator experience in attaching thermistors and manipulating the
equipment. Tﬁis proved to be_valuaole’in determining thé most efficieot.
‘ ﬁethod fof securing thermistors and for allowing tﬁe investigator to
estabiisﬁ the skill for rapio daté collection which is necessary in the
emergency situation associafed with a depressed newborn.

A pilot study was then carriedvout on ‘a sample of four depressed
newborns who required_oxygen‘to determine if there would Be any problems
regarding fho methodology. Three of the samples were in the control

group -and one was in the experimental group as the result of randomization.
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The results indicated that the methodology was workable and no changes
- were indicated for that procedure. However, it was determined that a
vdifferent sequence was indicated for the information on the data col-
lection sheet (see Appendix C). ’Thé pertinent results of the pilot study
are compiled in Table 1. .In retrospect it can be observed that the
..Vpiiot'study_didjgive an indication of a nontechnical problem that was
encountered in subéequent data collection. The time required for data

collection greatly exceeded expectations.
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éhapter'4,
RESULTS, ANALYSIS, CONCLUSIONS AND RECOMMENDATIONS

The study sample consisted of ten infants each with a birth weight
of'ZOOOgm or greater‘who were depressed at birth (Apgar scorelless than |
7) and who reCeived oxygen during resustitetiOn There was a total of
flve infants in the control group (two males and three females) and five
in the experimental group (all males). The control group‘contained three

Mex1can—Amer1cans, one Laotian and one Black while the experlmental group

was composed of four Mﬁxlcan—Amerlcans and one Caucasian.
STUDY RESULTS

The results of the study d1d not supnort the hyoothe31s that
warmed humldifled oxygen would result 1n a statlstlcally significant
(p = <0.05) decrease in the 1nc1dence of hypothermla for depressed new-
borns immediately follow1ng resuscitation. The raw data is summarized
in Tables 2 and 3 and compared in Table 4.

Two factors were considered as design variables. They were the'
sex and the ethnic background of the’infents. There Wete three females
Tn the study (all randomly fell into the control group) and ~seven males
(five in the experimental and two in the control groups) . Ethnlc back-

Mground was Mex1can—Amer1can for seven of the subjects (four experlmental
and three control).’ The ethnic backgrounds of the non—Mexican-Americans

: were'Oriental, Black and Caucasian (one of each). For purposes of data

.24
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Table 4

Comparison of Raw Data

Mean ' . B © Mean ‘

Gesta- Mean Mean ~Mean Delivery Mean Mean

Mean tional Oy 0,  Weight Room ~ Pre- Post

- Group Apgar = Age Temp. Time (gms) Temp. Temp. Temp.
Experimental WA 38.4 37;2 5.2 3347 23.0 36.8 36.9
Control 4.0 40.4  28.6. 6.0 3814 25.4 37.3 37.2

computation these were listed ee "otherﬁ‘eﬁd totaled three (one in the
: experimentaldgroup and two,in the control group;

Data from the covarlants revealed ‘that experimental group infants
were slightly less depressed (Apgar score of 4.4 vs. 4.0) as a whole than
the control group infants’ and recelved oxygen on an average of two minutes '
less than the control group. Infants in'the-experimental_group were
smaller in Weight (3347gm vs. 38l4gm) and less mature (38.4 weeks vs.

40.4 weeks) than‘infants in the control group; The temperature in the

' deliver& room was somewhat cooler for the experimental group'than for the‘
control group with a mean temperature of 23°C for the experlmental group
versus 25.4°C for the control group. |

The data also revealed that the infants in the experimental'group
received oxygen at a varmer temperature, but for a shorter duratlon than -
the control group infants. The warmed" oxygen administered to the

exper;mental group was approximately 8.70C warmer than the "unwarmed"
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oxygen admlnlstered to the control group. This will be discussed in
deta11 later. Oxygen was administered to the experimental'group for a
mean time of 5.2 minotes as compared to 6.0 minutes tovthe controi group.
The post' resuscitation rectal temoeraturesyfor'the‘experimental group
averaged 0.1°Clhigher than the pre—resoscitation reetal.temperatureS’for
that same groop. Post resuscitation rectal temperatures for the control
group averaged 0 1°C lower than the pre-resusc1tat10n rectal temperatures.

Five data iteﬁs.that were compiled proved to be noncontributory
as they remained relatively constant for each Subject.‘ These items weref
as follows; (1) It was thought that if 'the delivery room doors were‘open
during some . oeliverles and closed durlng others there would be a poten—
t1al dlfference in heat loss via convection. ”Thls‘factor remained rela-
tively constant 1n that the dellvery -room doors were open for nine of
the ten sample subJects. (2) Another potentlal variable was the tempera-
ture set point for the radiant warmer. This remained-cohstant also in
that the radiant warmer was not:used with,thehservo cohtrol but was set
for manoal control and was maintained at maximum heat output doring‘each
delivery.’ (3) Intubatioh would have bypassed the nasopharynx (a physio—;
logic oxygen warmer and humidifier) end thus»increased the potential for-
hypothermia; however, none of thelsubjects of this study required intuba-
tion. (4),Failure to replace the_hlanket which ha& been‘used to dry the
infant with a dry blanket may‘contribute to hypothermia as the result of
evaporete heat loss. However, the blanket was changed in each instance.
(5) There is a p0331bllity’that ventllatlng the infant w1th a resuscita- t

tion bag (1 e., bagglng) may affect thermoregulatlon. Bagging was
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necessary for an equal number of experimental group and control group
infants (i.e., one from each group). Therefore, this data was also con-

sidered noncontributory.
- ANALYSIS

An analysis of covariance was»perfbrmed on thé'desigﬁ variants
(group, sex, and race)., It compared tﬁe posf resuscitation rectal tem-
pérature, while adjusﬁing for the pré-resuscitation temperature of the
(1) control‘vefsus-experimeﬁtal group, (2) males versusbfeﬁales, and (3)
- Mexican-Americans versus others. There was ﬁo.signifiCant difference
between these groups (p = >0;05)?

Next an analysis of partial correlation waé'performed between.the
post resuScitation rectél temperature and the covariants of Apgar score, '
gestational aée, oxygen temperature, oxygen administration time, and

delivery room temperature.  The correlations for those variants were as

follows:
Apgar score = 40.167
Gestational age = 0.418
- Oxygen temperature- =- 0.081
Oxygen time o = -0.401
: Delivery room temperature = 0.03027

As a correlation factor of 0.559 was necessary to be of significance
(p = <0.05), it was concluded that there was no statistically significant
-correlation between post resuscitation temperatures and any of the design

covariants.
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bepressed newborns th feceiVed warméd aqd hﬁmidified oxygen
during resuscitation in the delivery room had immédiate post resuscita-
tion bpdy tem@eratures which were not significéntly'warmer.than the;body

temperatures of infants who received "unwarmed'" unhumidified oxygen

(p = >.05). Therefore the hypothesis was not supported.
DISCUSSION AND'iMPLICATIONS FOR‘NURSING

vSevéral factofs méy have contributed to the»study results. . For
example, results may havé beeﬁ affected by the relative short oxygen
adﬁinistration period and may havevbeen‘différenf if oxygeﬁ‘had been
administered over a longer period of.time..

| ‘Resuits may also haVeIBeeﬁ dffected Ey the uﬁanﬁicipated warming

of the "unwarméd"=oxygéhkas_administered to the control group., Observa-
tion beforeband duringvthe.data colleqtion~pefi§d revealed that the
routine placement of‘the resusci;atiénkbag'and oxygenICOnnecting tubings
under the rédiant warmer prior to resuscitétion resulted in an increased
temperature of "unwarmed" as well as "warmed" okygen (see Figure 1).

'Therefore the difference in temperature between_"ﬁnwarmed" and
"warmed" o#ygen was not as great as expected. The "unwarmed" oxygen was
in fact warmed an average of 7-8°d. Thié must be considered.in inter-
preting the results of this sfudy.l It is the opinion of the investigator
that study results should not be interpreted as an indication that oXygén
given to the newborn in the delivefy room need not be warmed. The inter-
pretation may be thét the warming éf oxygen tubiné and'reéuscitatioﬁ bag

under the radiant warmer prior to resuscitation will warm oxygen
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sufficiently to maintain thermoneutrality in infants with a birth weight
greater than 2000gm. | |

It should be noted that oxygen temperatures recorded for the
experimental group varied from 35-390C with a mean temperature of 37.290.>
, These'temperatures were measured'distal to the»resuseitation bag to avoid
interference in'the resuscitation process. Oxygen temperature at the
patient mask interface wes.found to be 2.5#3;O°C'cooler or'epproximately
34.4°C. | ,

.As demonstrated in Figure 1, there wasya-fluctuation in the tem-
perature Qf the warmed oxygen which reflected the veriation in heat output
of the‘oxygen warmer;v This was not con81dered to ‘be ‘a problem, however,
as ‘it was pos31ble to malntarn the temperature of the oxygen approx1mately
- within the thermal neutral range of 32- 34°C at the polnt of face contact.
The oxygen warmer used in- this study was the iny one of several tested
‘_by the investigator that demonstrated the ability to consistently maintain
oxygen temperature within thielrange at the point of face contact. This.
.consistency‘was maintained during prolonged intermitteut bagueempression;
indicating that oxygen temperature was not affected by bagging during the
resuSCitation procedure. - v ! |

A final factor which may ﬁave’contributed to the 1ack-of support
for‘the hypothesis was the small size of the sample., Ittis desirable.to
have a larger semple for such an investigatiou, but the time involved in
- gathering thevstudf sample exceeded expectatidns and it was necessary to

analyze study results with a small sample due to time limitations.
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* RECOMMENDATIONS

, Considering'thé solid theoretical bése which’supports the use of

warmed humidified oxygen for maintaining thermoneutrality of the newborn

infant and in view of the above discussion it is the opinion of the

S,

invéstigétor that all oxygen should be warmed prior to administration to
depresééd newborné regardless of the outcoﬁe of this study.

Thé results of this étudy suggest several areas for further inves-
tigation:

1. Stud& is indicéted in areas where radiant warmers are not in -

use in the delivery room, to investigate the effect of oxygen which has

‘ot been warmed at all. Whereas this situation could not be ethically

created, clinical observations indicate that such situations do exist in
some community hospitals.

2. Because low birth weight infants are at increased risk for

hypothermia it is suggested that this study be repeated using a sample

- of infants who weigh less than ZOOOgm.

3. The effects of humidified ongén haﬁé not beeﬁ examined inde-
pendently from the effects-of warmed oXygen.withiﬁ.the»con@ext of this
study. It is thgrefore suggestedvthat an investigation cbﬁld be con~ -
ducted to examine %hese components'separately to determine;if each ié
equally significanﬁ.- | |

4. As'previously'discussed, it is suggested that this study be

repeated with the goal of a larger sample to validate study results.
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,aSUMMARY
| This studyonasiconductedkto evaluare the effects 5% warmed

humidifred oxygen on the temperature ofvdepreSSed newborns?as compared '
. Mto thefeffects‘ofjoxfgen which had not been warmed or'humiAified. Study
results were'affeeted by several factors. A major.factor Was that tne
: unwarmed" oxygen admlnistered to the control group was 1n fact warmed
7 8°C by the overhead radlant warmer under which the resuseltatlon bag
and tubing were kept prior to resuscitation.- In view of this and the
review of the literature nhich sunportsbwarming oxygen; it:was recom-
‘mended that all oxygen admlnlstered to depressed newborna should be
'Zwarmed and hum1d1f1ed Suggestlons for further study 1nc1nded (1) a
{,study 1n cases where oxygen 1s completely unwarmed (2) a study using a
sample of 1nfants Welghlng less than 2000gm, and (3) repeatlng the study

Wlth the goal of a larger sample.
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University of California Irvine Medieal Center——Departmentyof Pediatrics

RESUSCITATION PROTOCOL

i
|
I
|

Assess the infant's condltlon——heart rate, resplratory effort, nmuscle
tone, reflex irritability, and color concurrent with drying infant.

Take the following steps based on the one-minute Apgar score.

An infant requiring more than routine care (Apgar<7) indicates

the necessity of two persons for optimal resuscitationm.

NOTE:
APGAR -
SCORE BABY'S CONDITION
4-6 mo—- Heart rate 100
derately
depres- Respiratory effort
sed decreased or =
- absent -
Decreased muscle
tone
Poor response
Cyanotic
043 Heart rate decreased
severely or absent
depres-
sed

Flaccid

Unresponsive

RESUSCITATIVE MEASURES |

|

1
\

Suctlon oropharynx brlefly
Monitor heart rate.
If breathing is spontaneous but

- color is cyanotlc, dellver 02 to

the face by mask.

If respiratory effort|is slow or
weak, stlmulate resplrations with
a single brlsk slap to the soles of

. the feet, or by rubblng fingers up :

_and down the spine.

If no spontaneous respiration, de-
liver oxygen by bag and mask at
approximately 35cm H,0 pressure and
a rate of 30-40 per minute.

If improved, continue|as for a nor-
mal infant. :

If condition deteriorates, intubate
and administer CPR as | below.

Suction oropharynx briefly
Monitor heart rate. |-
Deliver oxygen by bag ahd mask as
above. It
If condition does not improve, in-
tubate with Cole tube.

. Bag with 100% oxygen at a pressure

of 15-20cm HZO and a rate of 30-40

per minute (small puffs of short

duration to avoid pneumothorax)

For heart rate <603dm1nlster cardiac
compression. Use thumbs in opposi-
tion exerting pressure over mid- -
sternum to depth sufficient to pro-

'duce femoral pulse (2/3 distance

S

l
Lol
|
I
|
|
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from sternum to vertebrae). Other
o fingers surround chesE wall and

Cyanotic or pale  support back. Maintain a compres-
' sion rate of 90-120 with a ratio of

3 compressions per 1 Ventilation.
7. May need: . !
Bicarbonate 2 mEq/kg
Epinephrine O. lml/kglof 1:10, 000

solution .
5% Albumin 10ml/kgm :
10% glucose in water 2-4ml/kg

NOTE: These medications will only supplement your other resuscitative
efforts, not substitute for them. Transfer to area for intensive

observation.

i
i
I+

If infant is born‘foliowing particulate or "pea-soup meconium" staining:

\

a.

. o T
Do not stimulate to breathe. The obstetrician should not

-suction the oropharynx unless the infant breathes 1mmedlately
-upon delivery. - o h

Insert laryngoscope and suction oroohar]nx underwdlrect
visualization. ‘ ,
Visualize the trachea. Intubate with a shoulder“endotracheal
tube, apply mouth suction dlrecLly to the endotracheal tube
while withdrawing same. :
Repeat procedure as necessary and proceed as 1nd1cated on
precedlng chart. : . ; :
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* WARMED HUMIDIFIED OXYGEN STUDY

'DATA.COLLECTION INSTRUCTIONS

1. Identify potentlal subJects on ba81s of expected depressed baby (i.e.,
meconium stain, late decelerations, loss of varlablllty, caesarean -
section, or wvacuum extractlon)

2. Note schedule on side of telethermometer to determlne lf subject: is
control or experlmental and proceed as indicated. o

3. Control

Predelivery ,
A. Oxygen : ’ ol
i

- 1. Imsert gauge into wall outlet I
© 2. Turn on at 6 liters : o j
B. Telethermometer IR o y
1. Turn to "Red Line" S o
2. Calibrate if necessary ;
3. Turn to "On" : , : R
C. Recording:  record data collection items marked with an
asterisk - - : . Il
1. Name o , ﬁ
2. Delivery room temperature )
3. Doors open or closed - ’ o
4. Oxygen temperature

\
|
Postdellvery :
A. Attach thermistors o
‘1. Imnsert rectal probe to depth of 2-3-cm. Sedure with tape
around thigh. Record time and temperature. ||
2. Attach skin thermlstor to abdomen.  Record éime and tem-
perature. ' 1 :

. |
"B. At the completion of resuscitation _ w
i

1. Note and record o -
~a. Oxygen temperature '
b. Rectal temperature. B
c. Skin temperature o ‘ @
, d. Oxygen administration time '
2. Remove thermistors :
3. Note and record
a. Blanket change :
b. Time of transfer from delivery room.

4. Experimental : : v - . K
-Predelivery ‘ ‘ ' o i

A, §zgen !

1. Insert gauge into wall outlet - 5

2. Turn on at 6 liters. '



+

Telethermometer

1. Turn to "Red Line"

2. Calibrate ‘ v ¢
3.. Turn to "On" .

Aquatherm heater

1. Connect to power
2. Switch to "on" o
3. Set temperature control knob at 3.0

Record on data collection sheet those items marked with an

asterisk
1. Name ) :
2. Delivery room temperature
3. Aquatherm set point
4. Doors open or closed
5. Oxygen temperature

If infant is depressed (i.e., Apgar score less than 7):

i

45

1. Insert rectal probe to a depth of 2- -3cm, record time and

temperature

ature
At the completion of resuscitation

2. Attach skin thermlstor to abdomen, record tlme and temper-

1. Note and record oxygen, rectal, and skin temperatures as .

well as the length of time oxygen was admlnlstered

2. ‘Remove thermistors

3. Note and record if blanket was changed and tlme of transfer

from the dellvery room.
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WARMED HUMIDIFIED OXYGEN STUDY

ANAME ‘ ‘ | o o PF#' o

DATE o sTDY 4

TIME OF DELIVERY M WEIGHT__

APGAR SCORE: ONE MINUTE - FIVE MINUTES

GESTATIONAL AGE ~_ WEEKS

SEX | ~ RACE

*D.R. TEMP. _TIME ~ *DOORS OPEN: YES _ NO

*RADIANT SET TEMP.

*AQUA THERM SET POINT
*PRE‘RESUSCITATION TEMPS
OXYGEN B . TIME
~ RECTAL . TIME_

SKIN___ TIME

*POST RESUSCITATION TEMPS TOTAL Op TIME MIN.

ORYGEN - TIME

RECTAL: TIME

SKIN o TIME

cmzae Ve - TS
AR K LTSI S SUM

INTUBATED: YES - ° NO

'  *BLANKET CHANGE: YES NO

*TRANSPORTED @ _

TEMPERATURE UPON ARRIVAL IN UNIT

' COMMENTS

* INVESTIGATOR -
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641 S. Echo St.

Anaheim, CA 92804

April 12, 1977
S

Evelyn Elwell, M.N. .
Chairperson, Ethics Committee
Graduate Nursing

Loma Linda University

Loma Linda, CA 92354

Dear Ms. Elwell:

‘ - The attached research proposal is for the cons1derat10n of: the Ethics
Committee at their April 19 meeting. I am requesting that the commlttee
waive the requirement for signed consent for this study.

As you will note on the attached letter from Dr. Robert Huxtable,
Director of Neonatology at the University of California Irvine Medical Center
(UCIMC), the Human Subjects Review Committee at UCIMC will be asked to
- approve the study prior to its 1mplementanon. When presented it will be
accompamed by a request to waive the requ1rement for informed consent.

- This will be done for the reasons discussed in Dr. Huxtable's letter (non-
invasive treatment, accepted standard of care, etc.) and because a request
of the expectant mother for her informed consent in the event her newborn
is depressed and requires resusc1tat10n, may produce an emotlonally dis-
turbmg situation. :

Therefore, I am requestmg permission of the Ethics Commlttee to omit
that portion of the research proposal. However, in the event that is not pos-
sible, the attached proposal does indicate the consent that will be obtained
and the method that w111 be used in obtaining it. C H

Thank you for your consideration. : B il

Sincerely,

Earlene Scharpmg, BSN

Graduate Student
ES:pc . ’
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Approval Date:  April 19, 1977

Eerlene Scharping
641 South Echo
Anaheim, California 92804

Dear Earlene:

The Ethics in Nursxng Research Committee has reviewed the proposal you
submitted for a research study to partially fulfill the School of Nursing
requirements for a2 Master of Science.degree from Loma Linda University.

The committee has voted that your study is:

X ___ Approved as submitted. - without consent form.

Approved after the attached recommended changes have;Been made
and a memo from your committee chairman to this effect has been
recelved by the committee chairman, o

Not approved as submitted to the committee. See the attached
comments for recommended changes. Must be resubmitted ‘prior
to any data collection. : : L

Deferred to: ___ URACHE ___ Major Advisor Research Chairman
_ Other Advisor - «

Please see attached comments regarding this action,

Please contact the Chairman of the Ethics in Nursing Research Committee if
you have questions related to the decision of the Committee. If any changes
are made in the hypothes1s, tool, consent form, or the procedure for data
collectlon, this proposal must be resubmitted to this Committee.

We pray that the Lord will continue to bless your endeavors.

Sincerely,

oo § fh e 2

Evelyn L. Elwell, Chairman
Ethics in Nursing Research Committee

ELE:1lw

cec: Reséarch Commi ttee Chairman - C. Woocdward
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‘641 S. Echo St.
Anaheim, CA 92804
May 2, 1977

- Lillian E. Brown

Director .of Nursing -
University of California Irvine Medical Center
Irvine, CA 92717

Deér Ms;_Brown:

"As vou know, - I am currently completing work at Loma Llnda University
for a Master of Science degree in Maternal-Child Nursing. 'Class require-
ments will be completed in June, and I would like to begln data collection
for my thesis at that time. The title of my thesis is "The Effect of
Warmed Humidified Oxygen on the Body Temperature of Depressed Newborns
in the Delivery Room." The proposal was approved by the Ethics Committee
of the Graduate Nur31ng program at Loma Linda on April 19, 1977

It would be to my advantage ‘(because of distance) to do the study at
U.C.I.M.C. .Therefore, I am enclosing a copy of my research proposal for
your consideration with the request that I be allowed to 1mplement it at
U.C.I. Dr. Ragnar Amlie, Assistant Director of Newborn Service at U.C.I.
-1s an ex officio member of my research commlttee, and will serve as a
consultdnt during the data collection perlod ‘

Please feel free to contact me regarding any questlons, Iam
anxiously awaiting your reply.

Thank you for your consideration.

Sinéerely,

Earlene Scharplng, BSN
Graduate Student 'L

cc: C. Woodward, MSN
R. Amlie, MD
‘R. Huxtable, MD
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| 1
Irvine: California College of Medicine
‘ Department of Pediatrics

i

May 31, 1977 |
.

|,
) \
DENNIS L. MING, PHARM.D.
CHAIR
HUMAN. SUBJECTS. REVIEW COMMITTEE
" MEDICAL

a-
The attached- proposal is for the con51derat10n of the Human Subjects

Review Committee at their Jume 23, 1977, meeting. I am requesting that
the committee waive the requirement for signed consent for this study.

Warming and humidifying oxygen prior to administration to ﬁewborns is

an accepted standard of care for newborns.  In view of the 'accepted
recommendation for such, it is surprising that many perirdatal centers

do not do so in the delivery room. Because it is a mon-invasive pro-
cedure and because a request of the expectant mother for her informed

. consent in the event her newborn is depressed and requlres‘resusclta—
tion, may create an emotionally disturbing situation I am requesting
permission of the committee to omit that portion of the research pro-
posal. However, in the event that is not possible, the attached proposal
does indicate the consent that will be" obtalned and method that will be
used in attaining it. .

Thank you for your consideration.

, éthjuw*, J%Z&4éuyéw0’

Earlene Scharping, B.S.N.
Lecturer

ES:pls
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