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Chapter 1: Study Problem 

Introduction 

Surgical procedures and the events surrounding them 

produce great stress -in the human body. Postanesthetic 

shivering (PAS) is an additional stressor that may occur 

following ~riy surgical procedure or any treatment involving 

anesthesia administration. Ctirrently there is no d~finitive 

treatment for PAS. Radiant heat {Mekjavic & Eiken, 1985; 

Sharkeyt Lipton. Murphy, & Giesecke. 1987) and various drugs. 

such as meperidine. fentanyl. and morphine (Casey. Smith. Katz. 

O'Loughlin, & Weeks. 1988; Claybon & Hirsh. 1980• Johns~n. 

Sevarino, & Lema. 1989; Kaplan & Guffin. 1985; Macintyre. 

Pavlin. & Dwersteg. 1987; Pauca. Savage. Simpson. & Roy, 1984) 

have been tested for their usefulness in treating PAS. but 

these two modes of treatment have never been compared to test 

the effectiveness of the nursing measure radiant heat against 

the use of pharmacologic agents. Monitoring the use of 

pharmacologic agents is an important nursing functiQn. 

Moreover. drugs produce side effects. as well as allergic 

reactions. making them unavailable to all patients. In the 

critical postanesthetic period there is also the potential for 

interaction with other drugs the individual has received during 

the preoperative and intraoperative periods. The use of heat 
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provides a safe treatment available to all patients without the 

introduction of another agent into an already stressed system. 

Therefore, the purpose of this study is to compare the 

effectiveness of radiant heat singly and in combination with 

meperidine and fentanyl in the treatment of PAS in an attempt 

to· show that radiant heat alone is adequate. 

Significance of the Study 

The complications of PAS can be life-threatening. PAS 

increases oxygen consumption (VOd and carbon dioxide 

production (VCOi) (Horvath, Spurr, Hutt, & Hamilton, 1956; 

Macintyre, et al., 1987; Rodiiguez, Weissman, Damask, Askanzi, 

Hyman, & Kinney, 1983). Research studies investigating 

treatment modes may provide insight into effective methods of 

reducing or resolving the incidence of PAS without the use of 

drugs. Resolution of PAS could enhance the postoperative 

recovery of the patient and prevent its life-threatening 

sequelae. Support for the use of radiant heat as an effective 

method of treatment for PAS may lead to the establishment of 

standards of care for this postoperative occurrence. The 

application of radiant heat is an independent nursing action 

and provides for the control of adverse effects related to the 

use:6~ medications ~t elimiriiting the chance of allergic 
' . ) 

reactions and interactions with oiher drugs. Support for its 

use contributes to the body of nursing knowledge related to 

care of the postane&thesia patient. 
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Conceptual Framework 

The theoretical model used to guide this study is the 

Neuman Health Care Systems Model (Neuman, 1982). (See Appendix 

A.) .Neuman's model identifies the human system as a basic 

core structure which is susceptible to stressors. The basic 

core is protected by a flexible line of defense which bends in 

response to a stressor or combination of stressors. Beneath 

'the flexible line is the normal line of defense which evolves 

over time to produce a normal range of reactions to stressots. 

When these lines are no longer able to protect the individual 

from a stressor, the stressor breaks through. The nature and 

degree 6f_reaction is dete~mined by the interrelationship of 

physiological, psychological. sociocultural, and developmental 

variables. The internal lines of resistance lie directly 

outside the basic core structure and pfovide a means for return 

to stability and reestablishment of the individual's normal 

line of defense (Neuman, 1982). 

Nursing intervenes in a primary manner to identify 

stressors prior to their assault on the individual in an 

attempt to prevent or allay the reaction (Neuman, 1982). 

Secondary intervention of the nurse occurs once a stressor has 

produced a reaction and seeks to treat the cause and/or 

symptoms of the reaction. Tertiary intervention is that which 

assists the individual in retuining to an adaptive state and 

leads back to primary prevention (Neuman, 1982). 
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The occurrence of PAS. constitutes an intrapersonal 

stressor in the individual. Since this stressor occurs in 

addition to the presence of other stressors, it has the 

potential to result in a severe reaction. The patient has 

undergone a surgical procedure under some form of anesthesia in 

a temperature-altering environment. The flexible line of 

defense has been broken. Applying Neuman's model to PAS 

(1982), the stressor has occurred, and there has been a 

reaction. Therefore, nursing must intervene in a secondary 

manner to aid the individual to return to a stabilized, 

nonshiveri~g state. Secondary intervention is aimed at 

resolving the shivering, and thereby reducing VC0 2 and 

promoting oxygen exchange for effective cell usage. The goal 

is to reduce the need for support of the respiratory system 

during a period of decreased respiratory function which h~s 

resulted from the stresses to the system. Strengthening of the 

internal lines of resistance through intervention will aid in 

reducing the degree of systemic reaction to PAS. Without this 

intervention leading to reconstitution of the system, death may 

occur _as a resuli-of failure to support the basic core 
( 

struci~re (Neu~an, 1982). 

P.roblem Statement 

The research question guiding this study involving 

treatment measures for PAS is: Is radiant heat alone equally 

.as_ ef~-e.ctive as radi_ant heat plus meperidine and radiant heat 

plus fe~tanyl in resolving postanesthetic shivering? The 



nursing measure of radiant heat is sporadically used to treat 

PAS. The results of this study may provide an alternate 

treatment measure decreasing the need for drug usage. 

The hypotheses to be tested in this study are: 

5 

1. There is no difference in the effectiveness of radiant heat 

ilone·compared to radiant heat and meperidine in the treatment 

of ~ostanesthetic."shivering. 

2. There is no· difterence in the effectiveness of radiant 

heat alone compare4 to radiant heat and fent~nyl in the 

treatment of postanesthetic shivering. . . 

Definit{on of Terms 

Postanesthetic Shivering. 

Theoretical: PAS is an involuntary skeletal muscle 

activity initiated by impulses from an area of the hypothalamus 

which increases body heat production. 

Operational: PAS is a visible shaking movement of 

skeletal muscle measurable by electromyographic signals. 

Radiant Heat. 

Radiant heat is an electric heat source composed of two 

250-watt light bulbs placed over the patient's bed 28 inches 

from the body. 

Fentanyl. 

Fentanyl is a narcotic analgesic with a 0.1 mg 

intramuscular dose having the equivalent analgesic effect of 10 

mg. of morphine administered intramuscularly. 
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Meperidine Hydrochloride. 

Meperidine hydrochloride is a narcotic analgesic with a 60 

to 80 mg. intramuscular dose having the equivalent analgesic 

effect of 10 mg. of morphine administered intramuscularly. 

American Society of Anesthesiologists (ASA) 

Class-ification. 

For purposes of determining appropriate subjectst ASA 

classification will be used (Waugaman. Rigort Katzt Bradshaw. & 

Garde. 1988). Class I includes patients with no organic. 

physiologic. biochemical, or psychiatric disturbance. Class II 

includes patients with mild to moderate systemic disturbance 

caused by the condition to be treated surgically or other 

pathophysiolo~ic process. An example is controlled 

hypertension. Class III includes pati~nts with severe systemic 

disturbances that impact on activities of daily living such as 

a brittle diabetic. 

Body Surface Area. 

Body surface area (BSA) _is determined by nomogram using 

height in centimeteis and weight in kilograms (Howard & 

Herbold t 1982). 

Body Mass Index. 

Body mass .index (BMI) is defined as weight in kilograms 

~ivided by height in meters squared (Stoelting & Dierdorft 

•1983). Less than 25 i~ consider~d to be normal. A BMI of 25-

29 is overweight and over 30 is morbidly obese (Cohen, 1987) .. 
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Rate Pressure Product. 

Rate pressure product is defined as the product of heart 
l 

rate and systolic blood pressure and 1s used as a simple index 

· of total myocardial V0 2 . ( Kiss in, Reves 1 & Mardis 1 1980; 

McMahon, Mulroy, Balfour, 1980). _: 

Mean Arterial Pressure. 

Mean arterial pressure is defined as the diastolic blood 
? 

pressure plus one-third the pulse pressure (Waugaman, et. al .• 

1988) .. • 

Assumptions 

1. Shivering increases oxygen consumption and carbon dioxide 

production regardless of its etiology (Horvath, et al., 1956; 

Macintyre, et al .• 1987; Rodriguez, et al., 1983). 

2. Respiratory function is compromised in the immediate 

postanesthetic period due to the presence of anesthetics, 

narcotics. barbiturates. and muscle relaxants in the human body 

(Drain & Christoph. 1987; Fraulini, 1987; Snow, 1982). 

3. Due to the additional demands for oxygen that shivering 

places on the human body. it is especially detrimental during 

the postanesthetic period of reduced respiratory function. 

Summary 

Postanesthetic shivering is a clinically significant 

problem· in th~ immediate postanesthetic period which places 

great physiologic demand on an already stressed .system. No 

definitive tre~tment measures have been established, although 

radiant heat and various pharmacological agents have been 



studied. This study proposes to examine the effectiveness of 

radian~ heat versus radiant heat plus meperidine and radiant 

heat plus fentanyl. Providing support for the use of radiant 

heat may decrease the use of medications reducing the 

possibility of allergic reactions, side effects, and drug 

interactions which occur with medication usage. 

Based on Neuman's Health Care Systems Model, nursing 

intervention is aimed at reestablishing the stability of the 

system and lessening the degree of reaction to the stressor 

that has broken through the flexible line of defense. 

Resolution of PAS is directed toward protecting the basic core 

structure by reducing VC0 2 , V0 2 , and increasing the amount of 

oxygen available for use by the cells. Life-threatening 

complications can thus be avoided. Support for the use of 

radiant heat as a definitive, effective nursing measure may 

lead to th~ establishment of-standards for the postanesthetic 

s~~vering patient. Therefore, this study will compare the use 

cif .radiant heat as an independ~nt.nursing action in treating 

PAS with the phatmacologic agents meperidine and fentanyl. 

8 



Chapter 2: Review of the Literature. 

Introduction 

Although there is research literature available on 

hypothermia, a review of the nursing literature reveals no 

research.study on PAS. The physiology, complications, and 

empirical data examined from medical, medical anesthesia, and 

physiological literature reveal a limited nu~ber of studies. 

Two classic studies provide the basis for the more recent 

studies (Hemingway, 1963; Horvath, et al., 1956). 

Physiology of Shivering 

Shivering is an involuritary skeletal muscular activity 

initiated by impulses from an area of the hypothalamus which 

increases heat production. The posterior hypothalamus acts as 

a control mechanism. The impulses are transmitted through 

bilateral tracts, down the brain stem into the lateral columns 

of the spinal cord to the anterior motor neurons, and initially 

cause an increase in muscle tone (Fallacaro, Fallacaro, & 

Radel, 1986; Guyton, 1987: Muir, 1980). This greatly increases 

heat production up to five times normal during maximal 

shivering (Stoelting, 1987). Metabolic rate is increased as 

much as 50 to 100 percent even prior to shivering (Guyton, 

1987: Selhurt, 1984). When the muscle tone increases above a 

critical level, shivering begins with synchronous contractions 
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of small g~oups of opposing motor units (Muir, 1980). Motor. 

neurons cause muscle contractions producing momentary 

inhibition of muscle spindle activity. Reduced afferent 

impulses cause muscle contraction to cease. In· a fraction of a 

second the spindles resume transmission, ante~ior horn cells 

become facilitated, and muscle contraction resumes. As long as 

the facilitation of the motor cells continues, a shaking 

phenomenon, known as shivering, continues (Guyton, 1987). The 

efferent pathways are not completely defined. Proprioceptive 

impulses from the muscle that feed back on the spinal cord 

inhibit the motor input from the central nervous system causing 

shivering to cease. The complete process may occur at a rate 

of 10 to 20 per second (Selhurt, 1984). 

The etiology of PAS has been attributed to uninhibited 

spinal reflexes (Soliman & Gillies, 1972), pain (Bryce-Smith, 

_1957), ·decr~ase~- •ympath~tic activity (Nikki &·Rosenberg, 

1969), pyrogen release, adr~nal ~uppression (Smith, Bachman, & 

Bougas, 1955), respiratory alkalosis, and normal 

thermoregulatory shivering in response to intraoperative 

hypothermia (Flacke & Flacke, 1983). Murphy, Lipton, Loughran, 

& Gie~ecke (1985) linked.PAS. to the direct e£fects of 

anesth~tic agents, as well as effects secondary to anesthesia, 

such as hypothermia. They also related PAS to factors 

unrelated to anesthesia, such as type and duration of surgery, 

pyrogen release during tissue destruction, and individual 
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patient characteristics. This indicates that PAS is related to 

multiple factors and the exact etiology remains unknown. 

Complications of Postanesthetic Shivering 

Many patients emerge from anesthesia with shivering. This 

may be in the form of mild shivering which may only increase 

oxygen consumption comparable to that of light exercise. 

Shivering may be marked, however, and in severe ca~es where 

oxygen consumption increases by 500 percent, only an increase 

in minute ventilation and cardiac output will meet the 

excessive demand for oxygen (Dripps, Eckenhoff, & Vandam, 1988; 

Pauca, Savage, Simpson, & Roy, 1984). The ventilatory 

depression present in many postanesthesia patients leads to a 

decreased intake of oxygen. Anaerobic metabolism may develop 

leading to varying degrees of metabolic acidosis causing 

further compromise (Workhoven, 1986). The lactic acidosis 

produced by anaerobic metabolism does not produce sufficient 

adenosine triphosphate (ATP) to meet the energy needs of the 

shivering :Pat~ent. The heart rate and the cardiac output must 

be increased tb attempt to meet these energy needs (Bullock & 

Rosendahl, 1988). The patient who ~s cardiopulmonary 

compromised may not·be able to increase these parameters 

sufficiently to meet the demand for o~rgen. Without sufficient 

oxygen to meet tissue demands, this patient may progress to 

cardiop~lmbnary £ailu~e and death·. 

The increase in isometric muscle tone during shivering 

leads to vasoconstriction producing an increase in systolic and 



diastolic blood pressure as well as systemic vascular 

resistance. This reduces blood flow to the tissues and 

decreases the diffusion of oxy~~n to the tissues. Also as a 

result of the decreased blood flow to the tissues, there is a 

·aecrease in the diffusion of carbon dioxide from the tissues. 

This decrease in diffusion, combined with the increased 

production of carbon dioxide during shivering, may lead to a 

state of respiratory acidosis (Bullock & Rosendahl, 1988). 

12 

Arterial oxygen saturation is also decreased as a result 

of the decreased ventilation in th~ postanesthesia patient. 

Less inspired oxygen produces a reduction in the alveolar 

oxygen concentration making less_ oxygen available to the 

tissues.· This also produces an increase in the alveolar 

concentration of carbon dioxide further reducing the available 

oxygen for circulation (Bullock & Rosendahl, 1988). 

Other problems include damage to operated tissues (Murphy, 

et al., 1985), dangerous tachycardia and hypertension (Raymond, 

1988), hypoxemia, dental damage (Sessler, Israel, Pozos, & 

Rubinstein, 1988), compromised airway after facial or dental 

surgery, failure of tendon or skin grafts du~ to muscle spasm 

(Goold, 1984), and emotional and physical discomfort 

(Workhoven, 1986). 

Research 

One· research study was found utilizing a nursing 

intervention to treat shivering (Abbey, Andrews, Avigliano, 

Blossom, Bunke, Engberg, Halliburton, & Peterson, 1973). The 
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subjects included critical care patients placed on hypothermia 

blankets and experiencing shivering. Upper and lower 

extremities were wrapped from the elbows to the end of the 

fingertips and from the knees to the tips of the toes with 

three thicknesses of new Terry-cloth towelling. Wrapping the 

extremities resulted in a decrease in the incidence of third 

and fourth degree shivering, which is defined as general 

continuous shivering with and without ·teeth chattering, from 95 

to 100 percent down to 24 percent. This method has never been 

tested on the intraoperative or postanesthetic patient. 

The prevention of PAS was examined by Pflug, Aasheim, 

Foster and Martin (1978). Their investigation was conducted to 

examine whether heat transfer by the lungs will prevent 

·hypothermia and maintain normothermia thereby preventing PAS_. 

Twenty patients were administered warmed anesthetic gases while 

;wenty similar patients were not. Teno~ the 20 patients who 

were not warmed experienced shivering in the PACU. None of the 

20 patients who received warmed gase~ experienced shivering. 

There is literature to support the theory that 

thermoregulatory shivering differs in nature from the PAS seen 

in the postoperative patient (Goold, 1984; Pozos, Israel, 

Mccutcheon~ Wittmers, & Sessler, 1987; Sessler, et al., 1988). 

Pozos et al. (1987) conducted studies using electromyographic 

(EMG) signals and found distinct differences in the waveforms 

of patients with cold-induced shivering and those with 

postoperative shivering._ Their study stipported the theory that 
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thermoregulation is inhibited because many hypothermic patients 

·did-not experience shiveririg. This suggests that routine 

warming techniques used in the Post Anesthesia Care Unit (PACU) 

may not be the most effective treatment because PAS may not be 

caused by cold exposure or be a true hypothermia-induced 

shiver. · 

Sessler et al. (1988) also conducted studies using EMG_

sign~ls and obtained data suggesting that thermoregulatory 

mechanisms for response to cold are inhibited and that the 

generalized tremor in PAS is a combination of spontaneous 

clonic and tonic activity which differs from normal shivering. 

Sessle~ and colleagues proposed that this different response 

resulted from anesthetic-enhanced spinal cord reflexes. Goold 

(1984) studied 500 patients for postoperative spasticity and 

shivering. Shivering was def~ned as "any episode of shaking 

with rigidity" (p. 36). Ninety-four or 19 percent of the 

patients shivered but only 14 patients complained of being cold 

suggesting again a difference between the two types-of 

shivering. 

The unknown mechanism of PAS has hampered pre~ention and 

treatment although different modes of treatment have been 

tested. Pauca et al. (1984) tested meperidine, fentanyl, and 

morphine for their effectiveness in treating PAS. Using 

meperidine 25 mg., morphine 2.5 mg., fentanyl 25 mcg., and 

normal saline, 100 patients were randomly tested. The results 

demonstrated that meperidine is more effective in the treatment 



of PAS than fentanyl or morphine. This study did not attempt 

to correlate PAS with core temperatures. 
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Several studies have been conducted to test the 

effectiveness of meperidine alone as a treatment for PAS 

(Casey, et el., 1988; Claybon & Hirsh, 1980; Kaplan & Guffin. 

1985; Macintyre, et al. 1 1987). Casey et al. (1988) studied 

the use of meperidine for shivering in Cesarean section 

patients. Reduction in shivering was noted within two minutes 

of injection of 50 mg. of meperidine intravenously. Kaplan & 

Guffin (1985) used meperidine to treat PAS in postoperative 

cardiac sutgery patients. Meperidine reduced shivering and 

increased mixed venous oxygen saturation in five of seven 

p~tients treated~ supporting its use as an effective treatment 

measure. 

Macintyre et al. (1987) conducted a study to test the 

effectiveness of meperidine in the treatment of PAS in general 

sutgical patients. This study examined the effect of 

meperidine on the -metabolic responses. The sample consisted of 

14 patients who were treated with meperidine 25 mg. 

intravenously. They compared pulmonary gas exchange during PAS 

and afte~ ~isible shivering had stopped. Suppression of 

visible shivering occurred-in 11 patients. The injection was 

also followed by clinically significant reductions in oxygen 

consumption and carbon dioxide production. 

Murphy et al. (1985) studied PAS in squirrel monkeys and 

their results supported peripheral warming as a powerful 
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inhibitor of PAS. The monkeys experienced rapid changes in 

shivering as the heat lamps were turned off and on. They 

suggest using a heat lamp focused directly on the individual to 

stimulate cutaneous warm receptors and inhibit the response to 

cold stimulus. This would possibly prevent the metabolic 

changes in PAS. In addition, this study tested the 

neurotransmitter taurine which delayed the onset of PAS and 

inhibited ongoing PAS. These restilts suggest that mechanisms 

involved in PAS include activation of central heat production 

pathways utilized in fever and in response to cold. 

Mekjavic and Eiken (1985) conducted a study using radiant 

heat directly applied to the facial area. They observed a 

rapid decrease in shivering suggesting that the trigeminal 

pathway may contribute to shivering. Sharkey et al. (1987) 

conducted another study using radiant heat. Twenty-two of the 

30 patients studied showed rapid resolution of PAS in response 

to the heat. When the lamps were turned off, the patients 

resumed shivering in 35.9 to 49.7 seconds. 

Summary 

The exact cause of PAS remains unknown though anesthetic 

agents, uninhibited spinal reflexes, pain, and normal 

thermoregulation in response to hypothermia have been 

investigated. There are many complications of PAS, ranging 

from mild metabolic changes to the most severe metabolic 

changes occurring in a cardiopulmonary compromised patient. 

From some studies PAS appears to be a different form of 
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shivering than thermoregulatory. shivering as evidenced by EMG 

studies (Pozos, et al., 1987; Sessler, et al., 1988). Despite 

guestionab~e cause, investigations have produced some promising 

results in the area of treatm~nt. Meperidine has received 

support as being effective in the treatment of PAS (Casey, et 

al., 1988; Claybon & Hirsh, 1980; Kaplan & Guffin, 1985; 

Macintyre, et al., 1987; Pauca, et al., 1984). The use of 

radiant heat has also been supported as a treatment mode for 

PAS (Mekjavic & Eiken, 1985; Murphy, et al., 1985; Sharkey, et 

al.. 1987). 

This literature review supports this study by revealing 

information regarding the clinical significance of PAS and the 

complicati6ns which can result from its occurrence. Data is 

presented whieh sti~~orts radiant heat, meperidine, and fentanyl 

as possible avenues of treat~eni for PAS. There is no study, 

however, which attempts to determine the effectiveness of the 

nonpharmacologi6 treatment versus that of the pharmacologic 

agents. This study will seek to produce new data of a 

·comparative nature using radiant heat, meperidine, and 

fentanyl. 



Chapter 3: Methodology 

Introduction 

The purpose of this research was to investigate and 

compare the treatment modes of radiant heat. radiant heat pl~s 

meperidine, and radiant heat plus fentanyl in the treatment of 

postanesthetic shivering. The study was designed to compare 

these three modes of treatment in one experiment as opposed to 

the separate studies done previously. In this chapter the 

methodology for the study will be presented. 

Design of the Study 

An experimental design study utilizing three treatment 
-

groups was conducted (Polit & Htingler. 1987). Subjects were 

randomly assigned to treatment groups upon determination of the 

pres~nce of shivering. No group was withheld treatme11t since 

this would en~~il unethical and unsafe care of the subjects. 

Due to the inability to blindly'control for heat, heat was 

administered to all patients. Control ·was provided for the two 

pharmacological ag~nts by administering saline to the third 

group. Data was collected over time with ,the treatment being 

introduced during the course of data collection. 

The major variable measured in this study was the length 

of time of shivering as recorded by surface EMG. Rate pressure 

18 
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product was calculated to determine the effect shivering and 

the treatment modes may have on this variable. In addition. 

data was collected in regard to age. sex. height. weight, body 

surface area (BSA). body mass index (BMI). ASA status. length 

of anesthesia, type of surgical procedure and anesthesia. 

estimated blood loss (EBL). transfusions. intravenous (IV) 

fluid replacement. temperature on admission to PACU and upon 

cessation of shivering. Mean arterial pressure (MAP). heart 

rate. respiratory rate, and oxygen saturation via pulse 

oximeter were measured every five minutes throughout the study. 

The principal investigator was blinded to the agents 

administered as was the patient. Provision was made to provide 

treatment to the subjects who became compromised or suffered 

any adverse effects as a result of treatment. Compromise would 

have been detected through oxygen saturation levels and vital 

signs. No patient was required to be removed from the study 

due to compromise. One patient was removed due to allergic 

reaction following administration of fentanyl. 

Instrumentation 

Heat was applied to each shivering subject using an 

Emerson Model 96H heat lamp. Shivering was measured by way of 

EMG electrodes placed on opposing deltoid and pectoral muscle 

groups. A pilot study was conducted to determine optimal 

placement of electrodes. The same EMG machine (Cadwell Quantum 

84) was used for all patients in the study and calibration of 

equipment was done prior to any data collection according to 
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manufacturer's recommendations. A 10 mm. stainless steel disc 

was taped in place over the belly of the designated muscle. A 

one-inch stainless steel grounding plate was taped in place on 

one thigh to prevent electr~cal shock. 

Oxygen consumption was indirectly measured by rate 

pressure product (Kissin et al, 1980; McMahon et al, 1980). 

Blood pressure and heart rate were measured upon establishment 

of shivering using a Dinamap 1846SX monitor (accuracy+/- 4 mm 

Hg and +/-3.5%). Mean arterial pressure was calculated from 

these measurements. Respirations were visually counted by the 

principal investigator. Oxygen saturation was detected using a 

Nellcor N-100 (accuracy +/-2%) or Ohmeda Biox 3700 {accuracy 

+/- 2.4%) pulse oximeter. Temperature was measured when 

possible using an Omega Medical Ototemp 300 (accuracy +/-0.2 

degrees F) tympanic membrane electronic thermometer. Axillary 

temperatures were taken when unable to use the tympanic 

membrane thermometer using the Diatek Model 600 (accuracy+/-

0.2 degrees F) thermometer as per policy of this PACU. 

Calibrations were done on all equipment according to 

manufacturer's recommendations. 

Subjects 

The subjects were 29 shivering subjects and 149 

nonshivering subjects ~lassified as ASA I to III chosen from 

the daily operating room schedule of a large state-supported 

~edi~al teaching hospit~l in the Southeast. Due to a limited 

time frame, the population was conveniently sampled. No limits 



21 

were placed on the length or type of anesthesia. The patients 

were limited to ages 18 to 65. Excluded from the study was any 

patient with a known allergy to meperidine or fentanyl, 

patients undergoing emergency procedures, patients remaining 

intubated in the PACU, or any patient undergoing a craniotomy 

or having documented increased intracranial pressure. 

Consent was obtained from all potential subjects prior to 

surgery. (See Appendix B.) Upon entry into the PACU if 

shivering was present or began within 20 minutes of admission, 

the subjects w~re randomly placed into one of the three groups. 

The cbn~identiality of subjects.was maintained by use of coded 

data. 

Analysis 

The data analysis was conducted regarding the following 

hypotheses: 1) there is no difference in the effectiveness of 

radi~ni heat-and zadiant heat plus meperidine in the treatment 

of postanesthetic shivering and 2) there is no dif!~rence in 

the effectiveness of radiant heat and radiant heat plus 

fentanyl in the treatment of postanesthetic shiveririg. Length 

of shivering was ~nalyzed using a one-way analysis of variance 

and Tukey test. Demographic data were analyzed using Chi 

square and t-test methods. ·paired t-tests were used to analyze 

.the changes in MAP, RPP, heart rate, respirations, and oxygen 

saturation during and a~ter shivering. Pe~rson Product-Moment 

correlations were used to correlate the duration of shivering 

• 
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to the demographic data. Level of significance was set at p < 

.05. 

Procedure 

Human subject protection for this study was provided 

through approval of the Internal Review Board. (See -Ap~endix 

C.) Consent was secured by the principal investigator one day 

prior to surgery. A copy of the informed consent form was 

provided each subject upon request, and a copy was placed in 

the medical record. Subjects who met inclusion criteria were 

chosen from the operating room schedule one day prior to 

surgery. Each of the three groups received 100 percent oxygen 

via face shield, a warm blanket, a pulse oximeter, and a 

routine admission assess~ent, including vital signs. Upon 

visual deter~ination of shivering, a heat lamp was applied. 

Surface EMG electrodes were placed on the designated muscles 

a~d baseline tracings obtained. EMG signals were recorded 

every five minutes until shivering stopped as indicated by an 

eighty percent reduction in baseline EMG tracings. (See 

Figures 1 and 2.) Blood pressure, heart rate, respiratory 

rate, and oxygen saturation were recorded every five minutes 

throughout the study up to five minutes after cessation of 

shivering. 

The placebo group received normal saline 0.5 cc 

inttavenously (IV) upon_ diagnosis of shivering ~nd every 5 

·minutes thereafter until shivering·,sto~ped or a maximum dose of 

2 cc was reached. The meperidine gto~~ received meperidine 
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I 

Figure 1. EMG Representation of Shivering. 
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Figure 2. EMG Representation of Nonshivering. 
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12 . 5 mg . · IV upon diagnosis of shiver in. g ·and every five minutes 

thereafter unt-i·:J_ -,shivering stopped or a maximum dose of 50 mg. 

was reached. The fentanyl group· recei~ed fentanyl 25 mcg. IV 

upon diagnosis of shivering and every five minutes thereafter 

until shivering stopped or a maximum dose of 100 mcg. was 

reached. 

Narcan was available to be administered in case of a 

respiratory rate less than or equal to eight _per minute. IV 

· sites were monitored closely to detect any all:-ergic reactions. 

T~e heat l:a.mp was maintained at a distance of ·,.2.s inches from 

each subject as recommended by the manufactur~r. A blanket ~as 

placed between the subject and the heat lamp to protect the 

skin from any pos~fbte buTn. A ·physician was available at all 

ti~es during data collection in the event of any adverse 

reactions. 



Chapter 4: Findings 

Introduction 

·The ~urpose of this resea~ch was to compare the 

effectiveness of radiant heat alone with radiant heat plus the 

pharmacological agents, meperidine and fentanyl, in the 

treatment of postanesthetic shivering. The analysis of data 

was examined based on the hypotheses that there is: a) no 

difference in the effectiveness of radiant heat and radiant 

heat plus meperidine in the treatment of PAS and b) no 

difference in the effectiveness of radiant heat and radiant 

heat plus fentanyl in the treatment of PAS. 

Description of Subjects 

The total sample population consisted of 178 patients 

grouped as shivering (n=29) and non-shivering (n=149). The 

mean age for the entire sample was 36.9 years. There were 129 

females and 49 males. Seventy-two of the subjects were black 

and 106 were white. Characteristics of the sample population 

are presented 'in Table 1. Chi square was used to e.xamine sex, 

race, ·ASA classification, and surgical procedure 

characteristics with no significant differences reported 

between shivering and non-shivering subjects. Table 2 shows 

demographic data ·examined by t-test with significant findings 

noted. 

26 



TABLE I. Characteristics of Sample Popula~ion. 

Sex 
Male 
Female 

Black 
White. 

Surgical Procedure 
Abd/Thoracic 
Extremity/Joint 
Oral/Facial 
Rectal/GU 
Other 

ASA Classification 
I 
II 

"III, 

Shivering Non-shivering 

34.5% 
65.5% 

34.5% 
65.5% 

51 ■-7% 

10 -~ 3 % 
17. 2% . 
20.7% 

48.3% 
41.4% 
10.3% 

26.2% 
73.8% 

41. 6% 
58.4% 

50.0% 
14.2% 
20.9% 

·, 12. 8% 
2.0% 

30.2% 
56.4% 
13.4% 
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Chi Square 

x2 = • 84 
p = .36 

x2 = • s 1 
p = .47 

x2 = 2.09 
p = .72 

x 2 = 3. ss 
p = .17 

No significant differences between shivering and non~shivering 
subjects 
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TABLE II. Demographic Data. 

Group ·n Mean Std. Err. p 

Length of s 29 182.6 14.7 .007 
Anesthesia NS 148 139.9 6.4 
(mins.) 

Age (yrs. ) s 29 31.3 1. 7 .007 
NS 149 37.9 1.0 

Height (cm) s 29 168.6 2.1 .326 
NS 149 166.3 0.9 

Weight (kg) s 29 60.2 2.4 <.001 
NS 149 7 5. 1. 1.6 

BSA ( m2) s 29 1. 68 .04 .002 
NS 149 1. 83 .02 

BMI s 29 21.0 . 5 <.001 
NS 149 29.4 2.2 

EBL ( C.C) s 29 402.6 142.3 .101 
NS 149 157.9 24.7 

Temperature s 29 35.5 '1. 2 .494 
(centigrade) NS 149 35.6 2.1 

IVF ( CC') s 29 2336.2 347.1 .042 
NS 149 1581.0 77.5 

s = shivering 
NS = non=shivering 
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Presentation of Findings 

Physiological parameters from the shivering subjects 

recorded at the beginning and end of shivering were examined by 

paired t-test. Statistically significant reductions were noted 

in MAP, .heart rate, RPP, and respiratory rate after cessation 

_of shivering (p<.001)~ Table 3 summarizes the results of the 

t-test. Using a one-way analyiis of variance, these same 

physiological pa~ameters were examfhed according to treatment, 

for differences in reductions related to use of a pharmacologic 

agent. No signifi~ant differences were found among the 

ireatm~nt ·groups ·for any of the parameters. 

A one-way analysis of variance was conducted to determine 

the effect each treatment measure had on the shivering 

subjects. There were no statistically significant results 

noted (F =.507, p =.61). Table 4 presents the results 

for each of the treatment groups. A Tukey-HSD test was done tb 

check for statistically significant differences between the 

treatment groups in regard to age, height, weight, BSA, BMI, 

EBL, and IV fluid administration. No two groups were 

significant at the p < .05 level. 

A one-way analysis of variance was also conducted to 

determine any significant delays in securing the meperidine and 

th~ fentanyl for administration. Significant differences were 
I 

noted between the time of heat lamp application and the 

administration of saline, meperidine, and fentanyl (F =4.32, 

p =.02). The mean time difference between heat application an4 
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meperidine administration was 8.8 minutes. The mean time 

difference between heat application and saline administration 

was 5.3 minutes and for fentanyl administration was 5.4 

minutes. 

-TABLE III. Effect of Treatment 
Beginning Std. 

Parameter Mean Err. 

MAP 101.3 3.7 

HR 96.1 4.8 

RPP 14299.7 753.2 

Resp. 20.1 

SaO 2 · 97.6 

MAP-mean arterial pressure 
HR-heart rate 
RPP-rate pressure product 

'Resp.-respiratory rate 
SaO 2-oxygen saturation 

. 5 

. 6 

on Physiological Parameters 
Ending Std. 

Mean Err. p 

94.0 3.3 <.001** 

80.9 2.9 <.001** 

10542.1 599.1 <.001** 

18.1 . 4 .001** 

98.0 • 9 .693 

** p <.001 



TABLE IV. Effect of Radiant Heat. Radiant Reat + Meperidine 1 

and Radiant Heat+ Fentanyl on the Duration of Shivering. 

Group 

Heat + saline 

Heat + meperidine 

Heat + fentanyl 

F = .507. p = . 61 

n 

9 

10· 

10 

Avg. length Std. 
of shivering(mins.) Err. 

24.6 

20.1 

20.0 

. 5. 1 

2.6 

2.9 
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Pearson Product-Moment correlation was conducted to 

examine the relationship between. the duration of shivering and 

age, height, weight, BSA, BMI, length of anesthesia, EBL, 

temperature, and IV fluid administration. Significant positive 

corielations were found between age and the duration of 

shivering (r = .42, p =.01) and between length of anesthesia 

and the duration of shiv~ring (r ~-52, p =.002). Examination 

of a scatter diagram (Figure 3) revealed that of the patients 

treated with heat and saline eight of nine (88.9%) were under 

anesthesia for greater than the median ~f 165 minutes. Five of 

eight (62.5%) of the heat and saline group also shivered longer 

than the median of 19 minutes. Five of ten (50%) of the heat 

and meperidine patients and two of ten (20%) of the heat and 

fentanyl patients were under anesthesia for longer than 165 

minutes. Of these patients four of five (80%) of the heat and 

meperidine group and both of the heat and fentanyl group 
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(100%), shivered longer than 19 minutes (Figure 1). A one way 

analysis of·variance of the length of an~sthesia among groups 

revaaled significant differences among the treatment groups 

(F =4.17,p =.02). A Tukey-HSD test indicated the signif~cant 

difference to be in the heat group. This data is summarized in 

Table 5. 

The anesthetic agents administered to each patient wer~ 

recorded as a part of data collection. All patients in the 

study received isoflurane. Other anesthetics and intravenous 

agents included nitrous oxide, narcotic (fentanyl, sufentanil, 

alfentanil), sodium pentothal, and muscle relaxant (atracurium, 

vecuronium, pancuronium, succinylcholine). There were patients 

from the shivering and nonshivering groups who also received 

droperidol and versed. Dosages were similar in both groups. 

No significant relationships between duration of shivering and 

anesthetics were seen on examination of the data. 
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Table V. Length of Anesthesia Among Treatment Groups. 
Avg. length Std. 

Group n of anesthesia (mins.) Err. 

Heat+ saline 9 

He~t + meperidine 10 

Heat+ fentanyl 10 

F =4.17. p =.02 -

227.8 

'190.6 

134.0 

19.9 

30.5 

15.2 
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Chapter 5: Discussion 

Introduction 

Postanesthetic shivering is a complication of anesthesia 

administration and presents itself durin9 the PACU stay when 

the patient is most•likely to be compromised due to anesthesia. 

This study was conducted in a quasi-experimental fashion to 

examine interventions for PAS. The major findings of this 

study suggest that radiant heat is an asset in the treatment of 

the patient who is experiencing PAS. 

Interpretation of the Findings 

Treatment. 

The null hypotheses used to conduct this study were 

ac6epted on the basis that there were no statistically 

significint results det~cted upon data analysis. This type of 

study also requires that the information obtained be examined 

in 1ight of clinical significance. The difference of 4.5 

minutes in the duration of shivering between the heat group ahd 

heat plus pharmacological agent is most likely not significant 

for a majority of patient populations. However. it is of 

utmost importance that these results be examined with the most 

compromised patient in mind for it is these patients in whom 

shivering is most detrimental. It is possible that an 

additional 4.5 minutes of increased oxygen consumption. mean 

3·5 



arterial pr~ssure. heart rate and respiratory rate may prove 

harmful to those patients with more severe cardiopulmonary 

disease. 
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As reflected in the findings of this study. the cessation 

of shivering may result in significant reductions in the 

parameters used to indicate compromise in the postanesthesia 

patient. Though _it is not accepted as a true value of 

myocardial oxygen consumption, RPP is used in this study as an 

index to demonstrate the demand that shivering places upon the 

myocardium. The mean value of 14.299 (n = 29) at the beginning 

of shivering is more than 2.000 above the recommended level of 

12,000 (McMahon,et. al., 1980). Cessation reduced the mean to 

a product of 10.542. MAP, heart rate, and respiratory rate 

were also significantly reduced by the cessation of shivering 

supporting previous studies which demonstrated the demands 

shivering places on the cardiopulmonary system (Horvath et al., 

1956; Kaplan & Guffin. 1985; Macintyre et.al., 1987; Rodriguez 

~t al., 1983). It is, therefore. imperative that PAS be 

reduced or stopped as quickly as possible when it does occur. 

Of interest in the results of this study regarding the 

meperidine and the fentanyl is the proximity of the mean 

duration of shivering for these drugs (20.1.20.0). Although 

this contradicts the study of Pauca et al. (1984), the probable 

reason for this is the delay of 8.8 minutes in getting the 

meperidine to each patient as compared to the 5.4 minutes 

required for each patient to receive fentanyl. It should be 
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noted that the clinical investigator was dependent upon 

assistance from various sources that perhaps did not possess a 

clear understanding of the study protocol and the need for 

expedient administration of each drug. 

These results provide no conclusive results, but do 

suggest that radiant heat is an important and effective avenue 

of treatment for patients with PAS. Further research is needed 

to determine the full extent of the role it can play in the 

treatment of PAS. The key to making radiant heat work is to 

stress that only one blanket should be used over the patient. 

Using more than one blanket serves only to warm ·the blanket. 

Without penetration to the warm receptors in the skin to reduce 

the skin to core temperature gradient, heat will do little to 

stop the patient from shivering. 

Additional Findings. 

During the course of treatment for PAS, additional data 

was collected to examine other aspects of its occurrence in the 

PACU. No significant results were noted based on sex, race, 

surgical procedure, or ASA classification that.would aid in 

predicting which patients may be prone to PAS. Some 

demographic data did, however, reveal some expected and 

unexpected results regarding possible predictors of patients 

prone to PAS. Length of anesthesia was significantly longer 

for the shivering subjects indicating possible increased 

inhibition of the thermoregulatoty mechanism. Longer periods 

of vasodilation secondary to ~nesihesia administration may also 
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produce further possible loss of heat which may.have resulted 

in shivering in the postanesthetic period. Most of the 

patients in this study were experiencing lower body 

temperatures on admission to PACU (m~an =35.5 degrees C) and 

were complaining of being cold. This implies-a relationship 

between shivering and thermogenesis. However, the mean body 

temperature for the nonshivering subjects was 35.6 degrees C 

compared to 35.5 degrees C in the shivering subjects. In 

addition. upon examination of the EMG tracings. "it was 

discovered that all of the shivering patient~ p~oduced the same 

type of tracings. According to Pozos et al. (1987), two 

distinqt tracings have been identified in sh~vering subjects 

(Sessler ~t al., _1988). EMG tracings obtained in 

the~moiegulat6ry shivering have a characteristic "waxing and 

waning" pattern. indicating period~ of muscle ~nactivity. The 

tracings typical of PAS, however, reveal a continuous pattern 

of muscle activity. The tracings obtained in this study did 

not reflect the "waxing ind waning" pattern seen in normal 

theimoregulatory $hivering indicating that hypothermia was not 

the cause of shivering, and these patients were indeed 

experiencing true PAS (Appendix D). 

The longer anesthesia also had a lengthening effect on the 

duration of the shivering once it started. The discovery that 

88.9 percent of the heat and saline group was under anesthesia 

longer than 165 minutes revealed an uneven distribution among 

groups for this variable. Only 50 percent of the heat and 
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meperidine group and 20 percent of the heat and fentanyl group 

were under anesthesia longer than 165 minutes. This may have 

contributed to the 4.5 minute difference in the duration of 

shivering between the treatment groups. More even distribution 

among treatment groups in relationship to the ·length of 

anesthesia may produce different results further supporting 

radiant heat as an effective treatment measure for ~AS. 

The mean age of the shivering subjects was 31.3 compared 

to 37.9 for the non-shiverers. Of importance regarding age-is 

the fact that there were only six patients over the age of 35 

who shivered. It is also interesting to note that the older 

patients tended to shiver longer. Further research may be 

useful in determining the relationship between age and 

shivering and its usefulness as a predictor of PAS. 

Weight, BSA, and BMI reflected that body size is possibly 

a predict~r of PAS. All three parameters produced 

statistically significant results. Only three patients 

weighing over 70 kilograms shivered. All three were males and 

were 178 centimeters or greater in height. Only one patient 

with a BMI over 25 shivered. There were only three patients 

who shivered with .a BSA of greater than 2.0 meters squared. 

One patient was over the previously ~entioned limits in all 

three categories (BMI-27.7, 103 kg., 2.34 m2
). This patient 

was a healthy, muscular male who underwent a groin flap with a 

skin graft and was in the operating room 125 minutes. 
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Intravenous fluid adminstration showed statistically 

significant difference between the shivering and nonshivering 

subjects. The average shivering patient received 755 cc's more 

, IV fluid than the average nonshivering patient .. This may cause 

a drop in body temperature and increase the chances of 

shiv~ring from a thermogenetic origin. However, since this was 

not viewed as the cause of shivering in these subjects, the 

relationship of this variable to PAS needs further examination. 

Limitations 

The major limitation of this study is generalizability. 

The study was conducted in a large state-supported medical 

teaching facility. The techniques of anesthesia residents 

tended to be limited to the school of thought of the 

institution reducing the ability to generalize these .results to 

a wider populatioh. The exclusion of children and the elderly 

limits the generalizability to these age groups. Thermostats 

in this· facility tended to be set at higher temperatures than 

those in other facilities known to this researcher further 

reducing generalizability. The inability to better control the 

time difference between the application of the heat lamp and 

the administration of the intravenous agent limits the 

reliability of this study. This also limits the ability to 

compare the effectiveness of the drugs to each other and 

eliminates the potential for making any suggestions regarding 

their use in the treatment of PAS. The uneven distribution of 

the treatment groups in regard to the length of anesthesia 



limits somewhat the ability to interpret the results of the 

treatment measure$ also. 

Sample size limits the power and reliability of this 

study. The lower incidence of PAS in this institution 

increased the difficulty of obtaining subjects for the study. 

The anesthesia residents tended to apply preventive measures 

more frequently and used lower concentrations of inhalational 

agents ~nd more narcotics during surgery. Because of these 

factors, sample size was limited to 29 subjects. 

Implications for Nursing Practice 
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In examining the implications for the use of this research 

study in the practice of postanesthesia nursing, it is 

important to begin with education. The literature review 

rev~als an absence of nuising information on the topic of PAS. 

This implies that perhaps those who are performing patient care 

in the PACU may not be aware of the clinically significant 

problems which may result from PAS. The principal investigator 

for this:study became aware of these problems only through 

i~dep~ndent study of ~edical and anesthe~ia literature. 

N~rsirig education and publicat~on of studies such as this 

regarding ~AS will -~nable the postanesthesia nurse to possess 

the knowledge necessary to care for the PAS patient skillfully 

and competently. The support this study lends to the use of 

-ra~iarit heat f~r the PAS pa~i~nt implies that perhaps 

postanesthesia nurses should begin to consider radiant heat as 

the first line treatment for PAS. The study in no way 
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concludes what is the one best treatment for PAS but gives 

additional support to all three interventions tested. The 

support for radiant heat would be beneficial to the patient who 

is allergic to either of the drugs or suffers from the side 

effects of either drug. The support for the drugs provides the 

physician a choice of agents for those rare circumstahces when 

one of these drugs cannot be administered to a patient. 

Radiant heat is a nursing intervention which requires no 

physician'~ order and is easy and safe to administer. Its use 

may no~. and in s6me_cases. cannot replace the use of 

pharmacological agents. However. it can be used to begin 

treatment until a pharmacological agent can be secured. and in 

some cases it may replace the need for the administration of an 

additional drug. Nursing judgment is of the utmost importance 

in examini~g this study. There .will always be patients who 

will require the administration of a pharmacological agent 

because expedient results are needed. Yet. it is necessary for 

the nurse to examine all of the information available. Would 4 

to 5 minutes of additional shivering be detrimental to the 

patient or would the administration of a narcotic because it is 

available hinder the patient's postanesthetic recovery and 

produce unwanted side effects? The ability to answer these 

questions lies at the bedside and is based ~n the individual 

needs of each patient. Clinical studies such as this must 

always be weighed against the possible outcomes of nursing 

care. 



43 

Recommendations 

Research studies regarding PAS have only begun ,to scratch 

the surface. There is much that needs to be done to truly 

understand this phenomenon, its origin and its treatment. 

Replication of this study with a larUer sample size and in a 

different type setting would perhaps provid~ a more 

gen~ralizable study. There are some changes that would improve 

upon this study. Better radiant warmers are available than 

those used in this study. The warmer used in this study was 28 

inches away from the patient. There are new warmers that 

provide heat directly to the patient rather than over the 

-patient from a distance. These may reduce skin to core 

temperature gradients quicker and stop shivering more rapidly. 

Improvement in the control and blinding mechanism of the 

study is vital. The time difference between the applic~tion of 

heat and the administration of the drug must be reduced to be 

equ·a1 for all pa·tients to pr.ovide for better a~alysis and 

i~terpretation oi the results.: This is difficult to do in the 

clinical area, but providing clear expectations an-d 

explanations ·of the protocol are ways -to improve control of the 

study. Use of the same person to blind would also reduce the 

chance of a lack of understanding regarding what is needed 

during the study. 

This study only dealt with patients undergoing general 

anesthesia. Many patient who undergo epidural anesthesia for 

obstetric procedures experience severe shivering. A 



replication of this •tudy using epidural patients may provide 

data beneficial to those patients with shivering that 

originates from a different mechanism. 
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One recommendation for further study is to conduct a study 

using radiant heat. meperidine. and radiant heat plus 

meperidine to examine the ability of heat to enhance the drug 

and reduce the amounts needed. This study may further support 

radiant head as an adjunct therapy for PAS. 

Another recommendation for the study of treatment measures 

would be to conduct a dose-response ~tudy using meperidine and 

fentanyl. This type of study may enable caregivers to 

administer the optimum dose of medication in those patients 

where pharmacological treatment is required. 

Much work is needed in the ~rea of the actual triggering 

mechanism and what events may predispose a patient to 

shivering. Studies which further examine the role of weight, 

BSA. and BMI in the shivering patient may lead to methods to 

further reduce the incidence of shivering eliminating the 

possibility of a complication. 

Previous discussions in the literature regarding the 

differences in PAS and shivering thermogenesis require further 

study. There is some information available on the differences 

noted in the EMG tracings (Goold, 1984; Pozos et al., 1987; 

Sessler et al .• 1988). and the results of this study reflected 

the differences s~en between the two types of shivering. The 

differences in the EMG tracings may lead to a better 
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understanding of the etiology of different types of shivering 

and this in turn, may provide better treatment measures. It is 

possible that for different types of shivering, different types 

of treatment are necessary. 
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Appendix B 
Consent Form 

Page 1 of2 

A COMPARISON OF RADIANT BEAT, MEPERIDINE AND FENTANYL IN 
THE TREATMENT OF POSTANESTHETIC SHIVERING 

Princip_al Investigator: Melody S. Heffline, RN, BSN 
Clinical Investigator: Steve Dubin, M.D. 

· I have been asked to participate in a research study ofpostanesthetic 
shivering responses to treatment with a heat lamp, meperidine, and fentanyl in 
postoperative patients. This study is designed to evaluate these three treatments in 
reducing postanesthetic shivering fo1:Jowing surgery and anesthesia. 

Shivering after anesthesia is a common occurrence after sur~ry. It is related 
to being in a cold room, having anesthesia, and undergoing a sur~cal procedure. 
Previous studies have documented that shivering can cause complications including 
damage.to surgical site, irregular heart beat, build up or acid in the blood, and 
damage to teeth. Because of these complications it is important to control shivering 

/ to ·prevent possible damage. 

I understand that I am one or approximately ·so patients in this study. I 
understand that my participation involves random assignment to one of three ~oups 
of patients who shiver postoperatively. I understand tliat if I do not shiver I will not 
be included in this study. · 

Each group will receive a different treatment. The three treatments are: 
1) Warm blankets on arrival to the Post Anesthesia Care Unit, an overbed 
heat lamp, and the administration or a·weak salt solution (normal saline) into 

· the intravenous line. . · · · 
2) Warm blankets ori arrival to the PACU, an overbed heat lamp, and the 
administration of a drug called meperidine into the ·intravenous line. 
3) Warm blankets on arrival to the PACU, an overbed heat"lamp, and the 
adm.inistraton of a drug called fentanyl into the intravenous line. 

I understand that prior to, during,. and after the treatment peroid, my blood 
pressure, heart rate, and respirations willbe closely monitored 

I understand that if ~laced into group 2 or 3, a drug will be administered to 
me. I understand that the arugs me~eridine and fentanyl may expose me to minimal• 
risk of allergic reaction, nausea, vomiting, or neurolog!cal effects such as drowsiness, 
sedation, respiratory depression, or convulsions. I understand that inclusio11 in any 
group will expose me to a heat lamp with two 250-watt light bulbs. This may expose 
me to minimal risk or burn similar to sunburn. 

. I understand that a special device will be used to measure the amount of · 
shivering. This will involve a 1/2 inch stainless steel disc bein~ taped to my upper 
arm or thigh. A grounding·pad will be applied to my arm or thigh to prevent tbe 
possiblity of being shocked. The device wm·not cause any discomfort to me. 

In-·case .. of any adverse effect of physical injury resulting from this study, Dr. 
Steve Dubin, or his designee, will be immediately notified, and I will receive medical 
treatment under his direction. The Medical College of Georgia does not assume any 
obigation to pay any money or provide free medica.l care in case this study results in 
any harm to me. I understand that if problems occur, I will be removed from the 
study and treated appropriately. 

I understand that the possible benefits of the study are satisfaction through 
knowing that my participaton is helping to advance medical knowledge, and possibly 
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helping to improve the treatment of people who might ungergo surgery in the 
future. . 

I understand that the researcher will review m_y medical record to obtain 
information about medical diagnosis and treatment. I will not be personally 
identified in any publication of the results of this study. . 

I understand this study will not interfere with the usual Post Anesthesia Care 
U:Dit treatment. There are not additional risks to me. 

I will be re~onsible for the cost of the drugs and other usual postanesthesia 
treatments. I will not be paid for my participation. I voluntari~ grant permission to 
participate, and I may withdraw from the study now or at any tlDle in the future 
without penalty of loss of care or other benefits to which I am otherwise entitled I 
understand that if I do not participate in this study, my care will not be affected in 
any way. I understand that the doctor may stop my participation in the study for 
scientific reason or for my safety. I understand ~at 1 am to be informed if tl:ie study 
provides any new information that might affect my decision to grant permission for 
· me to participate. 

• I have been offered a copy of this consent document. and any questions that I 
might presently have concerning my participation in this study have been anwered 
to my satisfaction. 

I tand that Melody Heffline, RN, BSN, who can be reached at (404) 721· 
3754 or will answer any further questions I may have at any time 
concerning this stu , the procedures, and any injuries that mai appear .to be related 
to the research. If I ave any questions or concerns about the rights ofi'esearch 
subjects, I may contact George Schuster, Ph.D., ·at (404) 721-2991. 

SubJeci's signature · Date 

witness' S1gnature · -Principal Investigator/ 
Designated/Resident . · 
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Human Assurance Committee 
Institutional P.!Mew Board 

July 5, 1989 

Appendix c 
Institutional Review Approval 

Melody S. Heffline, RN, BSN 
Adult Nursing 
Medical College of Georgia 

RE: "A COMP'A.RISON OF RADI.ANT HEAT, MEPERIDINE, AND 
FENT.ANYL IN THE TREATMENT OF POST.ANESTHETIC 
SHIVERING" 

APPROVAL DATE: 

FILE NUMBER: 

Dear Ms. Heffline: 

JULY 5, 1989 

89-4-211 

The HUM.AN ASSURANCE COMMITTEE has reviewed and approved 
the above referenced pr.oj ect in accordance with the DHHS 
policy and the institutional assurance on file with the 
DHHS. 

The Committee would like to call your attention to the 
following obligations as Principal Investigator of this 
study. Under the terms of our approved Institutional 
Assurance to the Department of Health and Human Services, 
you must provide us with a progress report at the 
termination of the study, or at the annual anniversary 
date of this approval, whichever comes first. If the 
study. wi.11 be continued beyond the initial year, an annual 
review_.by the HUMAN ASSURANCE COMMITTEE is required, with 
a progress report constituting an important part of the 
review. The Committee will notify you of the anniversary 
report by sending you an HAC-107 form for completion. 

Sincerely yours, 

Georges. Schuster, D.D.S., Ph.D. 
Chairman 
HUMAN ASSURANCE COMMITTEE 

Augusta, Georgia 30912-4810 (404) 721·3110 
An Affirmative Aolion/Egual Opportunity Educational Institution 
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