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Optimal Axillary Placement Time for Recording Neonatal Temperature
Athalie Johnston

Vestern Australian Callege of Advanced Education

ABSTRACT
Since body temperature is a reflection of neonatal wellbeing, taking
and roeording an accurate temperature {s an Important nursing role.
Research has shown that axillary temparature adequately reflects
wore bLody temperature and is the recommended site for necnates.
Howewvny, researchers hove bean unable to agree on the length of
therwometer  placement  time tc  record an  accurate axillary
temparaturea. The purpose of this study was Lo determine the optimal
ithermometer placement time +to record the maximum axillary
temperature in newhorn i{nfants wsing a descripti{ve, correlational
des{gn. Axillary temperatures were taken using a convenience sample
of 100 heaithy, Lerm neonates beiween 38 and 42 weeks gestatlon,
waighing greater than 2500 grams and who had heen uncompromised
during delivery. The same mercury In glass thermometer, which had
heen tested for accuracy, was held in the axilla of each nesnate.
Recordings were tfaken every minute until the mereury In the
thermometer had been stable for 5 minvtes. Dala analysis revealed
that in 90% of subjects the thermometer stabilised in 6 minutes.
Other data recorded were gestational age, birthweight, type of
delivery, age ir hours, number of extra blankets, sex and time of

data collection. These variables were analysed in conjunction with
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tha time for therpometer stabilisation to detect any significant
relaticonship. Significance level was set at o=.05. Ko significant
relationships were detected between thermometer stabilisation time
and the extraneous variables. The results of thlis study indicate
that the optimal thermometer placement time for recording an
accurate asxillary temperature in a healthy, lerm necnate is 6

minuies,
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As the necnate adjusts to extrauterine life, he/she is at risk of
developing hypothermla or  hyperthermia which may result in
hypoglycaemia and hypoxia causing subsequa’nt brain damage (Dodman,
1687). Therefore, sccurate monitoring of ihe neonatal iemperature is an

lmportant nursing role.

One site commonly used in assess (nfant temperature is the axilla.
However, researchers have bean unable to agree on the lengih of time
the thermometar should be held fn place tc register the infant's
maximum temperature, Placement times suggested range between 1 minute
(Farrer, 1985} to greater than 11 minutes (Shiffman, 1982). This lack
of consensus highlights the need to continue research in this area.
The purpose of this study was to determine the coptimal thermometer
placement time to record the maximum axillary temperature in newborn

infants.

LITERATURE REVIEW

Ahecurate monitoring of the neonatal temperature 1s an {mportant nursing
role. In fact, Perez (1081, p. 257) states that "assistiﬁg the newborn
to maintain body temperature is the most sigrificant aspect of neonatal
care. The following literature review discusses relevant research

relating to thermometer placement in adults and neonates and highlights



the recommended axillary tibkermometer placement times from nroted text

books.

Thermometer placement sites

The most common anatomical sites for temperature meagurement are the
mouth, axilla and the rectum (loff, Meler and Miller, 1974). Although
oral temperature measuremenl is the moszt common method used for adults
it is seldom used for children under S years of age. The sites most
commonly used for younger children are tha axilla and the rectum,
Rectal temperature has been coneidered to reflest an accurate core
temperature. However, as pointed out by Perez (10981), the core
temperature is often normal {n the presence of cold stress. She also
maintains that by the time the rectal temperature becomes abnormal the
infant's compensatory wmwechanisms have already failed, Lau and Ong
(1981} investigated broken and retained rectal thermomecters in I(nfants
and young children while Greenbaum, Carson, ¥incannon and O'Loughlin
(1969} found cases of pneumoperitoneum in the newborr induced by
rectal thermometers. Consequently, the risk of perforation of the
rectun and subsequent peritenitis hae lad researchers to recommend

axillary, rather than rectal temperature measurement in neonates.

Eoff et al (1974), comparing rectal and axlllary temperatures in 30
naonates, found that although rectal temperature was 0.5°F higher then
the axillary temperature, they considered, for practical purposea, that

this small difference would not be significant when assessing an
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infant's health status. A more recent study by Guiffre, Heidenreich,
Carney-Gersten, Darsch and Heldenreick (1990), compared axillary
temperature with core temperature in non post operative intensive care
adults. They found a strong correlation between core and axillary

temperature thus reflecting the accuracy of the axillary temperature.

Regently, researchers have compared alternative thermometer placemant
sites with rectal and axillary tenperatures in the newhorn. Kunnel,
D'Brien, Munro and Medoff-Cooper (1988) amd Bliss-Holtz (198%2) explored
the inguinal area and Kunnel et al (1988) included skin to mattress
temperatures jn thelr research. Althougl temperaturas at theso sitesg
were similar, the researchers found no advantages over axillary ar

rectal thermometer placement.

Adults

Since opinions of how long a thermometer should be left in situ
differed in the 1960's, Nichole, Ruskin, Glor and ¥ully (1966) <ompared
rectal, axiliary and oral thermometer placument in 60 adults. They
found that the majority of rectal thermometers stabilised In 4 minutes
while o©ral and axillary thermometers took 10 to 11 minutes 1o
stabllise. From thiz observation they suggested that 9 minutes was
the optimum time for a wmercury in glass thermometer to be placed in
the axilla to record maximum temperature. 4s a result of this étudy.
Kozier and Erb (1987, p. 778} advocaie 9 minvies as the recommendad
time for saxillary thermometer placement. Subsequent ressarchers such

as Shiffman (1982), Haddock, Merrow and Vincent (1288) and Bliss-Holz



(1989}, investigating thermometer placement time 1In neonates, have,

used definitions and references from this study.

Healthy, full term neonates ,

Mthough most research in necnatal temparature recording has been
carried out on preterm and sick neochates some ctudles have axamined
full term neonates, Hunnel et al 1988} studied 9% full term neonates
comparing rectal, femoral, axillary and skin to mattress temperatures.
They {found that !t took 11 mninutes for IQOZ of subjucts to reach
optimal axillar; temperature, Na recommendation for  thermomater
placement time was made from this atl.lxdy' Thase findings were nol
supported by Bliss-Holiz (1889) who compared rectal, oxillary and
inguinal tempaeratures in healthy full-term infanis. Ske {found that 965%
of axillary thermometers reached maximum temperature by 5.5 . minutes,
She subsequently recommended 4 minutes for axlllary placemant time.
Thiz finding was supporied by Mayfield, Bhatla, Nakamura, Rios and Bell
(1984}, who, comparing term and preierm neonates, fownd that %0% had
stabilised axillary temperatures within % minutes with a mean iLime of

4.8 ninutes for term infants and 3.8 minutes for preterm {nfantz.

Fre term and 111 full term neonates

Preterm ard 111, term neonates are generally nursed in incubators or
undar radiant heaters. This warmed environment may influence the
mercury in glass thermometer reading. Shiffman (1%32), however,

surveyed full term neomates in ircubators and found that the axillary



temperature did not stabiliee over a 10 minute pericd. This research
wage supported by Stephen and Sexton (1987) who recarded the axillary
temperature of 60 healthy, term neonates and 40 necnates in incubators.
They also found that axillary temperature continved to rise qver an 11
minute period. However, both studies agreed that the difference In
tanperature rise past 3 minutes was small enough to be of no clinical
significanca, On the other hand, MHaddock et al (1988), comparing
axillary apd recial temperatures in pre-term !nfants, found that 90% of
axilinry thermometers reached optimum temperature in 3 milovtes. Most
of theee Infants were in {solettes or had radiant heaters. Howavaer, the
researchars were surprised to find that this conflicted with a pravious
study they had conducted whers the results indicated that it took 5
minutes {or an axillary thermometer to reach optimel temperature In
full term neonates. They concluded that thermometers in the axillaa of |
pre term infants stabilise In a shorter time than full term Infants,
This conclusion msy be supported by Fleming, Hakansson and Svenningsen
(1383) who found that 2.5 mlnutes was adequate for preterm infants 1o
intensive care while Bliss-loltz (1989) recompended 4 minutes axillary
placement time for full term neonates. However, the environmental
factors of the jsolettes and radiant heaters may bhave decreased the
time required for axillary thermometers to reach optimum temperature
rather than the ‘sct that the infants were pre-term. Further
comparison studies {in this area are required te substantiate this

conclusion,



Text books

As » result of the conflicting findings by researchers of optlmum
placement time for axillary, mercury in glass thermometers, text hook
recormendations alse vary {see Appendix A}, Farrer (1985, p. 172)
suggests 1 ninute, Olds, London and Ladewia (1988, p. 861} suggest 3
minutes whils Koziar and Erh (1987, p. 778} advocate 9 minutes as the
time required to record an axillary temperature. The consequence of
thisz wvariation {n recommendad placement times {13 confusion a&mong
nurses. To support this, a8 survey was conducted by the author among
20 midwives working in a midwifery" unit at a regional public hospital
and 20 midwives who attended a College of Midwive's general meeting.
The survey revealed that although 50% said the optimal time for
thermometer placement was 3 minutes, the other B50% believed +that
elther 1, 2, 4 or § minutes was the optimal time. The majority ware in
agreament that, should a subnormal temperature be discovered, the
thermometer would be replaced in the axilla for an extended time
period. This practice was also {dentified by Stephen et al {1987) who
suggest that perhaps this serves as a safety valve. This practice
should confirm hypothermia, but may not detect hyperthermia {f the

thermometer is removad too quickly,

Conclusion

The importance of temperature control in the neonate has baen well
documented. Rectal temperature was considered to be the most accurate
as it closely reflecied the core body temperature. However, research by

Shiffman (1982), Kunnel et al (1988), Haddock et al (1988} and Bliss-



Roltz (1989), comparing rectal and axillary temperature, found that
axillary temperature was, 1a fact, similar to rectal temperature,
Thie has more recently been demonstrated by Giuffre st al (1990) who
found a strong, positive correlatian between core body temperature
and axillsry temperature taken with a mercury in glass thermometer.
Since thermometer placement 1In the axllla 1s also safer than
ihermometer placement in the rectum, ax{llary temperature is
recompended {or monitoring the neonate. However, there is a lack of
consehsus concerning the length of time required to take an infant's
axillary tamperature. Therefore, further research is required to
validate & universal, recommended time for axillary thermometer

placemant,

THEORETICAL FRANEWORK

8i{nce human beings are hopenthermic, the neonates must attempt to
maintain thelr temperature wlthin a narrow range as they adapt to
extrauterine life. Newborn thermosregulation is claegsely related to
metabolic rate and oxygen consumptlon. Severe hypothermia  or
hyperthermia can result in hypoglycasmia and hypoxia causing

subsequent brain damage or death (Dodman, 1987} {(see Figure 1).

Factors which affect the mneonate’s ability to maintain bady

temperature are a larger body surface {n relation to mass, decreased
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subcutaneous fat, thin epidermis with blood vessele closer to the
skin than adults and brown adipose tissue (BAT). BAT appears at
approximately 28 weeks gestation and, ip the normal term necnate,
continues to Increase until about 2 to 5 weeks of age. BAT is
deposited around the neck, in the mid scapular area and axilla and
around the trachea, ocesophagus, abdominal aorta, kidneys and adrenal
glands. Yhen skin receptors percelve a drop in envirunmental
temparature, sensatlons are senl to the ceniral nervous system which
stimulates the synmpathetic nervous systen. As a result,
Norepinephrine 1s released by the adrenal gland and local nerve
aendings in ihe BAT causing the metabolism of triglycerides to fatty
aclds, thereby releasing heat. This 1is known as nonshivaring

thermogenesis (Olds et al 19883,

In the normal term neonate, the rate of beat loes per unit of body
weight is four times tbhat of an adult (Dodman 1987). Heat is lost
from Lha base core to the surface and from the surface to tha
environment. There are four recogaised rovtes of heat loss.

1. Convection is loss of heat from the warm body surface to the
surrounding air currenis.

2. Radfation 1s the tranzsfer cf heat from the body surface to the
cooler surfaces and objects not in direct contact with the body.

3. Evaporation of water from the body surface results in heat loss
as the water is vaporised.

4. Conduction is the loss of heat to the cocler surfaces which are

in direct contact with the skin.



The term infant will attempt to prevent a fall in body temperature
by sdopting the flewxed fetal position, peripheral wvasnconstriction

and non shivering thermogenesis.

It is essential to maintain a neutral thermal environment far
nepnates as they adapt to extra uterine life. Perez {1981, p. 260
defines Keutral Thermal Environment (HTE) as "the range nf thermal
environment in which an infant with a normal body tempersture has
minimal oxygen and caloric consumption and expends the least
metabolic effort”. It is essential to msintain this envirooment for
the well being of the nepnate as environmental changes influence the
circulating blood which {n turn influencas the hypothalmic
temperature control regulating centre (Olds, Lendon and Ladawig,
1988), A room temperature of 24-C to 26.5-C is recommended in the
lavour ward and pursery to maintain the body temperature of 3G.6"C

to 37°C in the clothed full term neonate (Dodman 1987).

If the temperature of the neutral thermal environment falls, oxygen
consumption and metabolism is increased as thermogenisis occurs.
This results in hypoglycaemia and hypoxia. Prolonged exposure to
cold stress depletes glycopen stores and eventually results in
acidosis (Ladwlg, London and Olds, 1286).

Hyperthermia./defined by Dodman (1987) as a temperature of more than
37.4°C 1s less common than hypothermia but can also become a
problem. Pyrexla may be caused by increassd environmental

temperature such as overheated isolettes or simply overwrapping the
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infant as wall as by infection and dehydration. Heonates have six
times as many sweat glands as adults but they have a limited
function until after the fourth week of extrauterine life. However,
sweating 1e the usual responee of the newborn to byperthermia, Heat
iz diesipated by wasodilation and evaporation of Insensible water
logs whila metaboilc rate and oxygen consumpiion are lncreased (Olds

et al 1988).

The relatlonship between lnadequate temperature regulation and
neonatal morbidity has been well documented.  Such conditions as
impaired brain growth, spastic diplegia anl reversible growth
retardation have been demonstrated In infanis maintained at slightly
cocler skin temperatures {Perez, 1981). Therefore, the jimportance
of careful maintainance of necnatal temperature is essential to the

survival and quality of life of the neonatn,
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METHOD

Design
A descriptive, currelational design was usad in this study to answer

the research guestions.

Questions for study

l. What 1is the optimal thermometer placement time to record the
maximem axillary temperature of a healthy, term necnate?

2. Ie there a relationship batween the time taken for the axillary
thermometer to reach maximum temperature and the variables age in
hosrs, type of delivery, birthweight, gestation, nvmber of axtra

blankets, time of day and sex?

Sample and setting

A convenience sample of 100 healthy neonates from a 32 bed low risk
maternity unit in a periphersl public hospitel were studied.
Infants consldered eligible for incluslon in the study were between
38 ami 42 weeks gestation with a blrthweight of greater than 2500
grams. They were all uncompromised during labour and delivery with
an Apgar scere of not less than 8 at 1 minute and 9 at § minutes.
At the time of data collection each infant was at least 4 hours of

age to allow time for thermoregulation to be established.
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Infants were not considered for the study if they were receiving
medical care, nursed .n an isolette or recelving antibiotics slace
these variables may bhave influenced the results of the study,
Assumptions were made that the {nfants in the study were healthy and
not suffering from any underlylng illness and +they had been
maintained Iin a neuiral thermal eavironment. It was also assumed
that these neonsies were not dehydrated nor did they have undetected
hypoglycaemia. The temperature was not taken while the infant was
crylng or restless as this physical activity may alsc have

influenced thé thermnmeter reading.

Instruments

Brazilian made 'Brite Bight' mercury in glass thermometers were usad
as these Iinstruments were in clinical vse in the hospital where this
study was undertaken. A Tuta Temperature Control Vater Bath, which
gently moved the water while heating and a Filac electronric
thermometer, which had been callbrated for accuracy, were used to

test the mercury in glass thermometers for accuracy.

S8lx mercury in glass thermometers were placed in cold water in the
water bath and the water heated. The water temperature was then
tested with the Filac electrenlc thermometer and the mercury in
glass themometers ware {mmedlately removed from the water and read.
In all, 48 thermometers were itested in this way. Only 5 of these

thermoueters recorded the same temperature as the Filac while others

13



varied as much as 0.8°C, Using the same method, these 5
thermometers were once again checked and found to be accurate. To
enphance internal wvalidity, it was envisaged that all the
temperatures would be taken with the same thermameter.  However,
the therrometers were numbared and reccrded on the data collection

sheet in case of breakage.

Cn completion of data collection, the thermom:ter, which had been
used for 100 swbjects, was retested §n the same manner as the
pretest using a simllar Tuta Tenmperature Controlled Water Bath.
The mercury in glass thermometer was held In the water yntil the
mercury stabilised. The water temperature was taken with the same
Filac electranic thermometer which, again, had bean calibrated for
accuracy and tithe mercury 1in glass thermometer was immediately
removed from ihe water and read. This procedure was repeated =ix
times. Three of these times the mercury In glass thermometer and
the Filac electronic thermometer recorded the same temparature and
three +imes there was a 0.1"C differenca between the two

thermometers.

A large pocket watch witk a sweep sacond hand was used to ftime the
recordings. Although a new battery wae used and the watch apprared
to maintain the correct time no test of reliability or validity was

undertaken for this instrument.

11



Procedure

Prior to commencement of this study, approval was obtained from the
ethics committee of the WVesiern Australian College of Advanced
Education, School of Nursing, the participating hospital and the
congultant in charge of the obstetric unit. Prior to the collection
of data, parental consent was obiained for those infants meeting the
salectlion criteria. Parent/s were gliven an information sheet
(Appendix B) end a written consent was obtainad (Appendix C) prior

to the collection of data.

Routine care of the well neonate {n the obstetric unit requires the
temperature to be taken hourly until three consecutive temperatures
of between 36,5C and 37"C are recorded. Followlng stabllisation
the temperalure is recorded at least once daily. Each participating
{nfant was included once only in the study and, as much as possible,
the data were collected durlng the normal daily observation period
thus minimising duplication and subseguent double hardling of the

infant.

A pilot study consisting of five infants was caonducted to tesi the
data collection tools. No problems wera encountered with the
procedure or data collection tools. However, the thermoweter was
broken and another accurate thermometer was vsed for subsequent data
collection. As the first thermometer cowld not be rechecked for
agcuracy the data from the pilot study have not been included in the

data analysis and rasults.
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Infants were taken to the same nursery with a temperature of between
256%C and 27°C. A large pocket watch with a sweep second hand was
used for timing all thermometer placements. Each selected infant
was wearing a singlet, jacket and nappy and was wrapped in a cuddle
rug and covered with at least one blanket. Demographic information
of time of day, sex, age, type of delivery, birthweight, pgestation,
and number of extra blankels was collected on the data collaction
tool {(Appendiz D), The thermometer was shaken down t{o below 35°C,
The jnfant was gently unwrapped to expose the arm, taking care to
keep the rest of the body well wrapped. The thermometer was
posjtioned with tke bulb In the middle of the axillary pocket and
the graduvations <¢learly visible for recording purposes. The arm was
then held gently and firmly close to the body for a tight seal,
Thie procedure left one of the researcher's hands free to record the
data. Tewparature readings were recorded every minute until the
same lemperature reading had been recorded elx times, This ensured
that the mercury had been stable for at least five minutes, To
guard against cross infectlon the thermometer was carefully washed

with soap and cold water between subjects.

OFERATIONAL DEFINITIONS

Maximup temperature — The temperature recorded when the mercury in

the thermometer has been steble for five minutes,

16



Optimal placement time - Adapted from Kunnel! et al (1988) — The time
taken for the thermometer to reach meaximum temperature in 90% of

subjects.

RESULTS

Sample characteristics

A total af 112 mothers were approached for consent to include their
infants in this study. [“2ven declined and § were discharged before
data could be collected. Data were collected and analysed on 100
infants consisting of 55 males and 45 females. Thase demographic
detalls are describad in Table 1. Of thesa obszervations, B0 ware
recorded between 7 a.m. and 12 midday and 50 beiween 12 midday and G
p.n. Gestaticnal age ranged from 38 to 42 weeks (mean 39.8 weeks, 5D
1.1 weeks) and birthwoight ranged from 2660 graws to 4300 grams
(mean 3401 grams, SD 373.6 grams). Seventy six of the infants had a
normal vaginal delivery, § were delivered by forceps, 7 by vacuum
extraction and 12 were delivered by elective lower uterine caesarian
section. Al the time of data collection, the age of Lhe infants in
hours ranged from 6 hours to 152 hours {(mean 31.7 hours, SD 24.5
hours), Al}l of the Iinfante were dressed in a singlet, Jjacket and
nappy, wrapped in & rug and covered with a blanket. The number of
extra blankets on the infants at the time of data recording ranged

from 0 to 5 (mean 1.4 SD 1.2).
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Table 1.

Depographic Details of Infants.
Yariable Mean SD ~ Minipum KNaxigum
Gestatlonal age (weeks) 35.8 1.1 38 42
Birthweight (grams) 3401 373.6 2660 4300
Study age (hours? 31.7 24.6 6.0 152.0
Extra blankets 1.4 1.2 0 5
Gender

¥ale 58 (55%)

Female 45 5%
Type of delivery

Normal vaginal 76 (76%)

Forceps 5 (5%

Vacuum Extraction T {7T%

Elective caesarian 12 (12%
Time of data collection

Ta.m to 12 midday 50 (50%)

12 midday to 6p.m. 50 (50%)
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Data analysis

The Statistical Analysls System computer package was wused to
calculate the minioum, maximum, mean f'and standard deviation of the
varlable, ftime {for the thermomefter to reach maximum temperature.
Cumulative percentage waz calculated to determine when thermometer
readinge Lad reached maximym temperature in 90% of =ubjects.
Max{imum Lemparature was considered to be reached when the mercury in
the thermemeiar had been stable for si: consecutive recordings.
Peaarson Correlation Goefficlants were usad to datect any
relationskip Yetween the time taken for the axillary thermometer to
raach  maximum temperature and tLhe wvariables age {n hours,
birthweight, pgestation and the number of extra blankets. T-tests
were  conducted to  compare  the difference {n thermometer
stab{lisation time and sex and time of data collwetion. The data
were categorised into type of delivery and similar tests were
conducted to deter* any relationships. A significance leval of

0=, 0% was set for 21l analysges.

Optimal placement iime

The time required for the thermometer to reach maximum temperature
ranged from 2 min.tes 4o 10 minutes (mean 4.05 minutes SD 1.29) (see
Table 2). Cumulative freguency showed that 3% stabilised {n 2
minutes, 40% in 3 minutes, 73% in 4 minutes, 87% Iin 5 minutes, 95%
in 6 minutes, 99% in 7 winutes and 100% in 10 minvtes. Table 3 and

Figures 2 and 3 display these data, Therefore, the optimal
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Table 2.

Nuymber — Kinloum Maximum Mean ~ S.D
Total
Daliveries 100 2.0 1.0 4.05 1.29
Normal Vaginal
Deliveries 76 2.0 10.0 4.05 1.27
Forcep
Deliveries 5 3.0 5.0 3.80 1.0¢
Yacuum
Extraction 7 2.0 7.0 4.42 1.9¢
Elective
Caepsarian 12 3.0 7.0 3.01 1.24
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Table 3.

10

37
33

14

Comulative
Percent
3.¢ 3
37.0 40
33.0 73
i4.0 B7
8.0 95
4.0 o9
1.0 100
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placement tima, defined as the time taken for the thermometer to
reach maximum temperature in 90% of subjects, was 6 minutes. The
data were further analysed 1in the categories of deliveries to
determine whether the type of delivery influenced the time taken for
the temperature to stabilise,

Norma}l ‘\vagi nal deliveries
The time :f;quired far these 76 subjects’ thermametar to reach
myximum temperatvre ranged from 2 minutes to 10 minutes {(mean 4.05
minutes, SD 1.27 ninutes) ({displayed in Table 2). Cumulative
percentage showed that 2.6% stabilised in 2 minutes, 38.2% in 3
minntes, 73.7% in 4 ninutes, 86.8% in 9 minutes, 97.4% in 6 minutes,
98.7% in 7 wminutes and 100% in 10 minutes. Therefore, once again, 6
minutes was tha time taken for the thermometer to reach maxinmum
temperature {n st least 90% of the sthjects,

Forceps deliveries
Five subjects were deli{vered by forceps. The time reguired for the
thermopeter to reach maximum temperature ranged from 3 minutes to 5
minetes {mean 3.8 minvtes, 8D 1!.09 minutes) ({sea Table 2).
Cumulative frequency showed that 60% reached max{mum temparature in
3 mlnutes and 100% in 9 minutes. It was noted that 1in 90% of
subjects in this group the thermometer stabilised in 5 minutes.

Vacuum extraction
For 7 infants the time taken for the thermomster to reach maximum
temperature ranged from 2 minetes to 7 minutes (mean 4.42 minutes,

8D 1.9C minutes) (see Table 2). Cumulative frequency was 14.3% in 2

minutes, 28,.6% In 3 ninutes, Ti.4% 1in 4 minvtes and 100% 1in 7
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minutes. In this group 1t took 7 minutes for the subjectg'
thermometer to record maximum temperaturae.
Elective caesarian section

Twalve Infants ware included in this category. Tha time taken for
the thermometer to reach maximum temperature ranged from 3 minutes
to 7 minutes {(mean 3.81 minutes, 5D 1.24 wminutes) (see Table 2).
Cemulative frequency showed that 50% reached maximum temperature in
3 minutes, 75% {n 4 minutes, 91.7% in 5 minutes and 100% in 7
minutes. As with the forcep delivery group, 1t took 5 minutes for

the thermometer to record maximum temperature in 90% of subjects,

Influence of other variables

Pearson Correlation Coefficlents analysis detected no significant
relationshlp betwsen the variable, stabilisation time and gestation,
age {n hours, bhirthwelight and the number of extra hlankets (sae
Table 43, However, a significant, poslitive correlation batween
gestation and birthweight (p=.005) and a significant, negative
correlation betwsen age in hours and the number of extra blankets

(p=. 043) wae noted.

T-Tests conducted to compare the difference between the time taken
for the thermometer to stabilise and the variables sex and time of

data collection were not significant (L (98) = -.2698, p=.7879).
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Table 4.

Poarson Correlation Coefficients.

Intal Peliveripg N=100
TIKE AGE VEIGHT GESTATIOR  BLANKETS

STABILIS'N 1,000 . 040 . 147 . 064 -.085
TI¥E p=. 000 p=. 686 p=. 145 p=.527 p=. 401
AGE 041 1. 000 -0. 069 -.142 -.203
{n HOURS p=.686  p= .000 p=. 490 p=. 160 5p=.043
BIRTH . 147 -, 060 1. 000 .278 -.123
VEIGHT p=. 145 p=.493 p=. 000 1p=. 005 p=, 223
GESTATION . 064 -.142 . 287 1.000 -.129

p=.527 p=. 160 #p=. 005 p=. 000 p=. 190
BLANKETS -, 085 -.208 -.123 -.129 1. 000

p=.401  #p=, 043 p=.223 p=.199 p=. 000

£ Significant at p=.05
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DISCUSSION

Thermometer siablligation

The purpose of this study was to determine the optimal thermometer
placement time to record the maximum axillary temperature in healthy,
newborn infants. The resulis indicate that in 90% of the subjects tha
thermometer reached maximum temperature in 6 minutes. In fact, in this
study, the thermometer of 55% of subjects stabilised {n 6 minutes.
Therefore, according to the operational definition, 6 minuvtes is
considered tha optimal axillary thermometer placement time. This
conclusion is:slmilar to Mayfield et al (1984) who found that 90% of
axillary thermometers of 99 full tern neonates stabilised in 5 minutes.
Similarly, Bliss-Holtz (1989), who recorded the temperature aof 120 full
term neonates every 30 seconds, found that 95% of axillary
thermometers reached maximum temperature by 5.5 minutes. Since
temperatures in thie study were only recorded every 60 seconds it is
conceivable that this study is in agreement with Bliss-Holtz (1980),

Further resmarch may coafirm this assumption.

Although this study found that 6 minutes was the optimal thermonmeter
placement time to record maximum axillary temperature in a healthy
neocnate it is noted that the rise in temperaturs past the mean time of
4 minutes was 0.1*C in 26 of the remaining 27 subjects and 0.2°C fer
the other 1 subject. It is therefore warth considering whether 4

minutes is sufficient time for axillary thermometer placement as this
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small rise in temparature would not affect the clinical care of the

neonate.

Vhile only one sublect in this study took greater than 7 minutes for

thermometer stabilisation, Kunnel et al (1988), who studied 99 healthy
full term peonates with similar sample characteristics, found that it
took 11 minutes for 90% of thermometers %o reach maximum temperature.
As in this study, thermometers wore tested for accuracy hoth pre and
post data collection, Hawewar, while this study  concentrated on
axillary temperature, Kumnel et al (1988) recordad raectal, femaral,
axillary and skin-to-mattress temperature simultaneously over a 15
minute period. This necessitated greater handling of the infant. As a
result, muscular activity may have increased with a possible rise in
metabolic rate which may have influenced the thermometer recording.
Another difference was that, in an attempt to ensure internal validity
in this study, the same person collected all of the data while Kunnel
af, al (1688) used 16 nurses for data collactipon. However, 1t was
documented by Kunnel ot al (1988} that tests were conducted to ensure

interrater reliability.

Again, Kunnel et al (1988) indicate that 45 of their subjects were quiet
while 54 displayed bYehaviours from sleep ‘o crylng. However, crying
can cause heat gain while movement of the arm of a restless subject
could cause friction o1 the thermometer buldb and hence, a continued
rise of the mercury within the thermometer.  Therefore crying during

data ccllection wmay have influenced the stabilisation time of the
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mercury in the thermometer. For this very reason, crylag and restless

infanis were excluded from this study.

In this study, the temperature of two males and ocre female stabilised
in 2 minutes. These subjects were aged between 19 and 68 hours of ege
and weighed beiween 3170 graws and 3640 grams. One recording took
place in the afternoon and two in the morning., Five subjects, four
mules and one female took 7 wminutes or more for thermometer
stabilisation. These infants weighed between 2970 grams and 4110
grams and wera betwsen 22 and %2 lours of age. One of thesa
recordings tock place in the afterncon and four in the morning. Since
data collection was evenly distributed betiween mornlng and afterncon it
is interesting to note that, of these eight extremes in stabilisation
time, six took place {n the morning. One possible explanation {s thLat
of circadian rhythm related tc muscular activity and digestive
processes. Another explanation could be that, as the data collection
took place in the winter manths and the infants are usually bathed in
the mornings, they could have experienced a change in thelr neutral
thermal environment with the subsequent activation of BAT relatively
close to data collection. As the mean age of these Infants was 30
hours, 1t is wunlikely that primary thermoregulation had not been

established,

Ralationship of other variables
Although the purpose of this study was to determine the optimal
axillary thermometer placement time to record the maximup temperature

of a neonate, the data were alsc analysed for any relationship between
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this optimal thermometer placement time and the extraneous variables
age in bours, birthweight, gestation and number of extra blankets. No
significant relationshlp was detected between these variables for the
total number of infants. However, a significant, positive correlatian
was noted between birthwaight and gestation (p=.008). This correlation
is not unexpected as, in a healthy pregnancy, the welght of the fetus
increases with gestation, As gestational age in this study was
restricted to botween 38 weeks and 42 weeks the difference (n welight
was not so evident and the carrelation, although significant, was not
ag satrong as one would expect I{f the pgestational age range had baen

broader.

At the bospital where this study was conducted, healthy, full term
infants are kept with their mother in the ward area where the
environmental temperature may not be as warm as that In the nursery,
As a2 result it is comman practice to cover the infant with extra
blankets to ensure warmth In the early hours of life. Therefore it was
not unexpected in the analysis of the total deliveries to find a
slgnificant, negative correlation (p=.043) between the number of extra

blankets and age Iln hours.

Hyperthermia

Hyperthermia is defined by Dodman (1987} as a neonatal temperature of
more than 37.4°C. Seven infants in this study recorded temperatures of
237.5°C and above. Five of the infante recorded elevated temperatures

in the morning and only two in the afternoon. The subjects were four
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males and threa females aged between 11 and 22 hours of age, between
40 and 42 weeks gestation and weighing between 3330 grams and 4050
grams, Two of the infants had no extra blankets while the other five
had two extra blankets. Thermometer stabilisation took from three to
seven minutes. It is possible that thes infants with two extra blankets

could have been overwrapped giving rise to the subsequent hyperthermia.

It is worth considering that 1f the thermometer is not left insitu for
the recommended length of tiwme the caregiver, finding a reading within
normal temperature range, may accept this reading as the accurate

recording. This may result in undetected hypertihermia.

Instrument

Since body temperature is a reflection of neonatal wellbeing, taking
and recording an accurate temperature {s an Important nursing role.
However, to be confident of a clinically accurate temperatfure,
confidence iz required in the accuracy of the thermometer used to take
this temparature. Nichols et al (1966) tested 104 thermomefers and
found only 8 to be accurate. Conversely, Shiffman (1982) tested only
six thermomaters and found that all six met the .8, National Bureau of
Standards (1972} code for these type of thermometers. Giuffre et al
(1990} wused 31 mercury in glass thermometers im their study and,
although they did not test them for accuracy, one falled to register
during data collaction. Guiffre et al (1920 are the only researchers

who have identified the mercury in glass thermometers they used.
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For this study, 48 thermometers were tested, but only 5 recorded the
same temperature as the calibrated Filac elactranic thermometer, The
thermometers varied as much as 0.8°C. Since the therapeutic range for
neonates {6 36.5°C to 37.4°C this discrepancy could make a difference
to. patient care, It therefore seems reasonable to expect the
thermometers used in clinical practice to be rellably accurate. A
question to be considered then is, what is the criteria for purchasing
thermometers used in hospitals? Is 1t accuracy and reliabllity or is
it cost? The subsequent cost of under treatment or over treaimant due
to inaccurately recording body temperature could outweigh the cost of

o

reliably zccurate thermometers.

It 1s noted that the brand of mercury In glass tharmometsr used by
Guiffre et al (1990) 1is different from the thermometer used in this
study, Therefore, it is alsc likely that easch research preject bas heen
conducted with a different brand of thermometer, made in a differant
country. This may have a bearl.ng on the comparison of research result

if the thermometers have not been checked for accuracy.

Skin to skin contact

Grying and restlassnesz results in increased muscular activity which
can cause averhealing and subsequent swealing and vasodlilation.
Therefore, for this study, data copllection would ha\;e been abandoned
should the infant l;ave bacaome restless or cried. However, although 10¢
infants were studied this occurred only once, During the data
collection period, all but one of the infants remained either quiet or

asleap. Most of the infants stirred or whimpered. when the cold
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thermgmeter was placed in the axilla but they soon settled when firm,
gentle pressure was placed on the skin of the arm and lower face by
the researcher's hand. Although no study was made Into this
phencmenon, perhaps this skin to skin, hand to face contact should be

Investigated as a method of pacifying unsettled infants.

Limitations of the sludy

Since the criteria for inclusion of {nfants in +his study was
restricted te healthy, full term nennates, it is not possible to state
that six minutes 1s the optimal thermometer placement time to record
maximum axillary tempersture for all neonates. Data were collected
fron a convenience sample from a peripheral public hospital therefore
the results of this study are restricted to this population. Results
may have heen influenced by the fact that a change in the neutral
thermal environment at bath time and nappy change was not taken Into
actount during data collection. Again, the time of the last feed and
the type of feed was not noted. This may have influenced the results
dus to recent muscular activity, hydretion and altered bloocd glucose

lavals.

INPLICATIONS FOR NURSING PRACTICE
Nalepka (19767, Schmitt {1981), Perez (1981 and Dodmar {(1987) indicate
that body temperature reflecte nennatal well being. Therefore, taking
and recording an accurate neanatal axillary temperature is an important

part of nursing practice. To ensure an accurate temperature recording
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the thei'mometer must be correctly placed and held in this position
for a specific length of time. The results of this study indicate
that 6 minutes is the optimal thermometer placement time to record

maximum axlllary tewperature for a healthy, term necnate,

RECOMNENDATIONS FOR FURTHER RESEARCH.

Sipce temperalure recording is such an lmportant part of nursing
care the instrument used for this recording should be accurate and
reliable. Evidence from this study suggests that the curreat type of
mercury 1in glass thermometer used at the hospital where this
research took place may not be as accurate and reliable as one would
aexpact. Further investigation into the procedure for purchasing

thermometers {s warranted.

This study examined only healthy, term {nfants and found that 6
minutes was the optimal axillary thermometer placement time,
However, Maddock et al (1988) and Fleming et al (1983) who studied
preterm peonates suggest 3 minutes and 2.5 minvtes 1s the carreci
time for thermometer placement. Further study 1is required to
determine 1f there 1e a difference In the ¢ime required for
temperature stabllisation between preterm and full term, healthy

infants.
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All mothers know that nursing and holding & restless child has a
eoothing effect. It was noted during this study that skin to skin
contact of hand to arm and face appeared to maintain the infants i(n
a quiet, restful state. Further investigation inte this concept may

reveal a useful strategy for settling restless neonates.
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Appendix A

1 2.5 3 4 5 9 Al
RESERRCK
ADULTS Nichols et al
(1366)
HEALTRY Bliss-Holz Hafdack et al Kunnel et al
FULL TERM (t9e3 (1988} (1988)
itL & Flewing et al | Haddock et al Hayfield et al Shiffman
PRETERN (1983) {1888} (1984) (1982
Siephen ef al
(1987)
TEXT BOOKS
ADULTS Kezier el al
(1947
REONATES Farrer Dlds et al
(1985) (1988)
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Appendix B
PARENT INFORNATION SHEET.

OPTIMAL THERMOMETER PLACEMENT TINE TO RECORD

MAXINUM AXTLLARY TEMPERATURE.
Athalie Jobnston Ragistered Midwife (Resaearcher)

Vhile etill 4in the uterus, baby's temperature 1e controllied by
his/her mother. After birth, however, he/she must adapt to the
changed environment and control hissher own temperature accordingly,
This is the reamon that we wrap baby tightly in blankets. To
monitor this transition, we take baby's temperature frequently.

At presenit, there are no =et rules as to how long we should leave
the thermometer under baby's arm to record an accurate temperature.
Ae part of my degree in nursing ] am undertaking research into this
problem, It invelves taking the iemperature of a baby with the
thermometer under the arm for a peried of 12 minutes. As your baby
will be having his/her temperature monitored, it will iavolve no
exira treatment,

At all times, all {nformation gathered will be kept in the strictest
confidence and your name will not be used. Your decision to include
your baby in the study will be entirely voluntary. You may refuse
to consent or may withdraw your baby at any time without affecting
any present or future treatment or care you may require.

Should you have any querles feel free to contact me at any time.

Athalie Johnston
vork - [ roge no. 309

R
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Appendix C

CONSENT FORX

OPTINAL THERMOMETER PLACEMENT TIME TO RECORD

MAXIMUM AXILLARY TEMPERATURE.

I bhave read the accomanying information form and wnderstand that my
baby's temperature will be taken wnce, for a period of 12 minutes.
I have hod the opportunity to ask further questions about the study
and they have baen answered to my satisfaction.

! understand that [ may withdraw my baby from the study without
affecting any present or future care we may require.

I have been assured of complete confidentiality at all times.

Signature of parent/s Date

Slgnature of Witness Date
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Appendix D

COLLECTION SHEET

.................

TIME Crrieeriia Cereriarens e raienas [_}

[, AH

2. PN
SEX

1, HMALE e s R [__1

2, FEMALE L o rrraerares N
AGE IN HOURS Cevrrrerine et rereriiies Ceorin A |
TYPE OF OELFVERY

sV o s i e ot ra e [__]

2, FORCEPS er et e e e

3, VACUUNM e e

O T T o P
BIRTH WEIGHT ... e AT |
GESTATION L R Crreriien (- _.
NUNBER OF SLANKETS e e e Cerariien [_1
THERMOMETER NUMBER  ....... e e et ()
NINUTLS i 2 k] i 5 & 7 8 9 10 11 1
TEKPERATURE

39



REFERENCES.

Bliss-Holz, J. (1989) Comparison of rectal, axillary, and inguinal

temperatures In full-term newborn infants. Nursing Regearch, 38(2),

85-87.

Dodman, N. {1987). Newbarn temperature control. HNegpata) HNeilwork

5¢6), 19-23.

Eoff, M.J,F., Meier, R. 8., Miller, C. (1974). Tewperature

measurement in infants. Nursing Research 23(6), 457-460.
Farrer, H. (1985). Haternity care. London: Piiman.

Fleming, M., Hakansson, K, & Svenningsen, M.V. (1983). A disposable
new electronlc temperature probe for skin temperature measuremenis

in the newborn infant nursery. Interpational Journal gf Nutsing
Studjes, 202}, 85-96.

Givffre, M., Heldenreich, T., Carney-Gersten, P., Dorsch, J.A. and
Heidenreich, E. (1990). The relationship between axiilary and core

body temperature measurements. Applied Hursing Rezearch, 3¢2), 52-
55.

40



Greenbaum, E.I., Carson, K., Kincamnnon, V.N., & 0'Loughlin, B.J.
(1669). Rectal thermometer-induced pneumoperitoneum in the newborn.

Paediatrics, 44(4), 539-542.

Haddock, B.J., Merrow, D.L., Vincent, P.A. (1688). Comparisons of
axillary and rectal temperatures {n the preterm Infant. Nemnaial

Network, 6(5), 67-71.

Koziler, B., & Erb, G, (1987). (3rd ed.). fupdamenials of nursing :
Copcepte and procedures. California: Addison~-Vesley.

Kunnel, ¥.7., 0O'Brien, C,, Munro, B.H., HNedoff-Cooper, B. (1988},
Comparisons of rectal, femoral, axillary, and sekin-to-mattress

tenmperatures in stable nepnates. Hursing Researgh, 37(3), 163-189,

Ladewig, P.A., Londen, K.L., 0Olds, S.B. (1886), Essentialg of

materpal-newborn nurginsg. California: Addison-Vesley.

Lau, J.T.XK. & Ong, G.B. (1981). Broken and retainad rectal

thermometers 1in infa;its and - young c<¢hildren. Australian Paediatric
Iogurpal, 17, 93-9%4.

Mayfield, S.R., Bhatia, J., Nakamura, K.T., Rios, G.R., Bell, E.F.,

(1984). Temperature measurement {n term and pretern neonates. The

Journal pf Paediatrlcas, 104, 271-175.

41



Nalepka, C.D. (1976). Understanding thermoregulation in newhorns.

Journal of Obsjetric, Gynecgloglc and Negnatal Nurging 5¢6), 17-19,

Wichols, G.A., Ruskin, M.M., Glor, B.A.K., Kelly, W.A. (1966) QOral,
axillary and rectal temperature determinations and relationships.

Nursing Research, 1S4}, 307-310.

Olds, S.B., Londoh, ¥.L., Ladewig, P.A4. (1988), (3rd ed.). Materpal

nevwborn npursieg: a famlly-centered approach. California: Addison-
Vesley.

Peraz, R.H. (1981). Prolacole for perinatal aursing practice. 5%.
Lovis: C.V. Mosby Company.

Schmitt, P.Y. (i981). Apnea of the premature infant. Protogels {or

perinatal nursing practice (Perez, R.H., Ed.). St. Louis: C.V. Mosby
Company.

Shiffman, R.F. (1982). Temperature monitoring in the necnate: a
comparison of axlllary and rectal tewperatures. Nurging Regearch,

31¢5), 274-277.

Stephen, S.B., Sexton, P.R. (1987, HNeonatal axillary temperatures:

increazes in reading over time. Neonatal Network, 5067, 25-28,

iz



	Optimal axillary thermometer placement time for recording neonatal temperature
	Recommended Citation


