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This edition of Fundamental Nursing

Skills and Concepts is dedicated to all student nurses

who will join the ranks of practicing nurses to meet the nation’s
present health care needs and those that arise in the future.
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thermometer can result in inaccurate measurements, deviat-
ing by as much as 1.5°F (0.9°C) from the actual temperature.

The oral site is contraindicated for clients who are unco-
operative, very young, unconscious, shivering, prone to sei-
zures, or mouth breathers; those who have had oral surgery;
and those who continue to talk during temperature assess-
ment. To ensure accuracy, the nurse delays the oral tempera-
ture assessment for at least 30 minutes after the client has
been chewing gum, smoking a cigarette, or eating hot or cold
food or beverages.

Rectal Site

A rectal temperature differs only about 0.2°F (0.1°C) from the
core temperature. It provides the best measurement for chil-
dren less than 3 years of age, but care must be taken to avoid
injuring a young child who is not cooperative. Rapid fluctua-
tions in temperature may not be identified for as long as 1
hour, however, because this area retains heat longer than other
sites. In addition, this site can be embarrassing and emotion-
ally traumatic for alert clients. Furthermore, stool in the rec-
tum, improper placement of the thermometer, and premature
removal affect the accuracy of rectal temperature assessment.

Axillary Site

The axilla, or underarm, is an alternative site for assessing
body temperature. Temperature measurements from this site
are generally 1°F (0.6°C) lower than those obtained at the
oral site and reflect shell rather than core temperature (ex-
cept in newborns), Because infants can be injured internally
with rectal thermometers and because they lose heat through
their skin at a greater rate than other age groups, the axilla
and the groin, areas where there is skin-to-skin contact, have

TABLE 12-3 Types of Clinical Thermometers

TYPE ADVANTAGES

Efectronic Faster than glass
Accurate
No sterilization or disinfection needed
Easy to use
Infrared Fast
{tympanic) Convenient

Close approximation of core temperature
Less invasive

Accuracy unaffected by eating, drinking, or breathing

Sanitary

Infrared {tempo-
ral artery)

Closest approximate of core temperature
Most sanitary

Most convenient for clients

Records within 2 seconds

Initial cost is similar to other types of electronic and

tympanic mermbrane thermometers.

CHAPTER 12 Vital Signs | 195

traditionally been the preferred sites for temperature assess-
ment in this age group.

The axillary site has several advantages for all age
groups. It is readily accessible in most instances. It is safe.
There is less potential for spreading microorganisms than
with the oral and rectal sites, and it is Jess disturbing psycho-
logically than the rectal site. This route, however, requires the
longest assessment time of 5 minutes or longer depending on
the electronic monitoring mode being used (discussed later).
Poor circulation, recent bathing, or rubbing the axillary area
dry with a towel also affects the accuracy of the axillary site.

Thermometers
There are several types of clinical thermometers (instru-
ments used to measure body temperature): electronic, infra-

red, chemical, digital, and glass (Table 12-3).

Electronic Thermometers

An electronic thermometer (Fig. 12-4) uses a temperature-
sensitive probe covered with a disposable sheath attached by
a coiled wire to a display unit. Electronic thermometers are
portable. They are recharged when not in use.

Electronic thermometers generally have two types of
probes: one for oral or axillary use and the other for rectal
use. Some models offer the option of providing the measure-
ment in Fahrenheit or centigrade.

Electronic thermometers operate in either a predictive
mode or a monitor mode. If used in the predictive mode, the
thermometer takes multiple measurements that a computer
chip processes in only a few seconds to determine what the
temperature would be if the thermometer was left in place

DISADVANTAGES

Expensive

Recharging is necessary.

Probe needs to be held by the client or nurse.

Interference with simuitaneously taking the client’s pulse
while holding the probe with one hand and unit in the other

Expensive in comparison with others

Battery recharging is necessary.

Accuracy is affected by improper placement and probe size.

Actual ear and core temperature ranges are slightly different
from oral, rectal, and axillary sites.

Tip reguires cleaning with a paper tissue or alcohol swab.

Extremne hot or cold environmental temperatures may affect
electronics.

No sterilization or disinfection is required.

User error if the thermometer is maoved too quickly across
the skin

Hair, clothing, or bandages between the prebe and the skin
can result in falsely high readings.

Infrared probe requires cleaning between uses with an alco-
hol prep pad and dry swab.

Probe covers are not needed; decreases volume of

disposal waste

Can be used over the femoral artery or lateral tho-

racic artery if the temporal artery is inaccessible

due tc bandaging or trauma

(continued)
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FIGURE 12-5 An infrared tympanic thermometer. (Copyright B.
Proud.}

alters the location where infrared light must be precisely
directed. Consequenily, use of a tympanic thermometer is
contraindicated for children younger than 2 years.

« The sensor is directed at the ear canal rather than directly
at the tympanic membrane.

» There is impacted cerumen (ear wax), a COmIMON problem
among older adults.

« There is fluid behind the tympanic membrane, a problem
that occurs with middle-ear infections.

« The drawdown effect (cooling of the ear when it comes in
contact with the probe} occurs.

The first use of a tympanic thermometer after recharg-
ing is not always as accurate as a second reading. Another
criticism of the tympanic temperature measurement is that
currently there is no standard for actual ear or core tem-
peratures. At present, tympanic thermometers use internally
calculated offsets (predictive mathematical conversions)
for oral and rectal temperatures. These offsets vary among
manufacturers.

Infrared Temporal Artery Thermometer

The temporal artery thermometer (Fig. 12-6) contains an in-
frared sensor that uses computerized algorithms to compute
temperature measurements. It does so by calculating the dif-
ference between the heat radiating from the temporal artery
at the center of the forehead and the heat loss at the skin.
Because there may be evaporative cooling on the exposed
skin on the forehead, the thermometer is secondarily moved
to scan the skin behind the ear lobe, which tends to remain
relatively dry (Nursing Guidelines 12-1). An assessment
over the temporal artery in the forehead alone is sufficient
for infants.

Glass Thermometers

Flectronic and infrared tympanic thermometers have re-
placed glass mercury thermometers in health care agencies.
Class thermometers contain mercury and are considered
environmentally toxic and obsolete because safer alterna-
tives are available and preferred. The Mercury Reduction

CHAPTER 12 Vital Signs | 197
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FIGURE 12-6 A temporal artery thermometer. (Photo by
K. Timby)

Act, passed in 2002 and amended in 2005 and 2012, pro-
hibits the sale or supply of mercury fever thermometers to
consumers, except by prescription. It further requires manu-
facturers to provide clear instructions on handling mercury
thermometers to avoid breakage and proper cleanup in the
event of a breakage (United States 107th Congress, 2002;
United States 109th Congress, 2005; United States 112th
Congress, 2012). Health care institutions are making their
facilities mercury free.

Nurses may be required to use a client’s glass thermom-
eter or to teach a client to use one because that is all the client
has available. If a glass thermometer is the only option, the
nurse teaches clients and their family members how to clean
the glass thermometer (see Client and Family Teaching 12-1).

If a glass thermometer breaks, the mercury is disposed of
following the actions discussed in Nursing Guidelines 12-2.
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198 | UNIT 4 Performing Basic Client Care

Using aTemporal Artery Thermometer

* Perform hand hygiene. ¢ Release the button.

* Place the probe at the center of the forehead (Fig. A). * Read and record the displayed temperature.

= Depress the sensing button on the thermometer throughout the * Wait 30 seconds if a sequential measurement is needed or use
procedure. the opposite side.

* Slide the thermometer laterally across the forehead to the hair- * Clean the thermometer probe with an alcohol pad and a dry
line (Fig. B). swab.

« Lift the probe while keeping the button depressed. * Replace the 9V alkaline battery when “BATT” display indi-

* Relocate the probe behind the ear, cates the battery is low.

+ Slide the probe to the depression behind the ear lobe (Fig. C).
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