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ABSTRACT 

There is uncertainty in regard to the health implications of 

those persons who border between normal weight and morbid obesity. 

In this descriptive study, selected physiological responses to chole

cystectomy in normal and overweight (20-40% above ideal weight) adults 

were investigated. Differences between the two groups were examined. 

In addition, this study determined if there are significant differences 

in situational variables related to the hospital stay of normal and 

overweight adults. 

A retrospective chart review was conducted on 59 normal (n=22) 

and overweight (n=37) adults who had experienced cholecystectomies. 

The outcome data, related to eight physiologic responses to surgery, 

included blood loss, purulent wound drainage, fever, pain, nausea, 

vomiting, intravenous therapy, and mobility. Data related to the 

hospital stay included length of stay, time in surgery, and time in 

postanesthesia care. 

Data analysis using t-tests demonstrated that the responses 

of normal and overweight subjects were not significantly different 

for the 14 research questions. 
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CHAPTER I 

INTRODUCTION 

Thirty-four million adult Americans were overweight between 

the years 1976 and 1980, a number which represents 26% of United States 

adults (Van Itallie, 1985). There are more overweight adults, adoles

cents, and children in the United States today than ten years ago. 

"About one-fourth of all U.S. children are overweight, and these 

children tend to become obese adults, who in turn tend to raise children 

who become obese" (Foster & Burton, 1985, p. 981). 

Overweight generally refers to an excess of body weight relative 

to a height standard or a desirable weight (Bray, 1985; Vaughan, 1982b). 

Morbid obesity, defined as twice the expected or ideal weight (Vaughan, 

1982b; Villar, 1982), has been established as a serious medical condi

tion. However, there exists uncertainty in regard to the health 

implications of those persons who border between normal weight and 

morbid obesity. Vaughan (1982b) reported that risk factors associated 

with modest degrees of overweight are minimal. On the other hand, 

findings from other research studies indicate that even small incre

ments, such as 20% overweight, should be treated as a medical illness 

(Hirsch, Bell, Dwyer, Hawkins, Huth, Hyman, Kissebah, McNutt, New, 

Sims, Singer, Straw, Tyroler & Young, 1985). In addition, because 

various methods are used to estimate overweight and obesity, it is 
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difficult to compare research on morbidity associated with weight 

differences and to compare populations over time. 

Being overweight is associated with certain health conditions. 

In persons 15% to 35% overweight, the incidence of digestive disease 

increased to 40% above the level which occurred in the normal weight 

group. In fact, "in a retrospective cross-sectional study of 62,739 

respondents, 88% of the variation in frequency of gallbladder disease 

was due to weight, age, and parity, with weight being the most important 

variable" (Bray, 1985, p. 1052). Negri, Pagano, DeCarli and LaVecchia 

(1988) report that chronic diseases related to body weight include 

an increase in the risk for cholelithiasis in both the overweight male 

and female. 

Problem Statement 

The need for a clear description of the characteristics of the 

overweight adult's surgical experience is evident. A plethora of 

literature exists which describes obesity and the health problems 

associated with being obese. However, obesity and overweight are not 

identical concepts (Hirsch, et al., 1985; Bray, 1985). "Obesity is 

an excess of body fat frequently resulting in a significant impairment 

of health" (Burton, Foster, Hirsch & Van Itallie, 1985, p. 157). Over

weight refers to a 20% excess of body weight over an ideal weight which 

is relative to a height standard (Bray, 1985; Burton, et al., 1985). 

Thirty-four million adult Americans are 20% above their desirable weight 

(Van Itallie, 1985). For females, 20% overweight corresponds to a 

body mass index of 26.9. For males, 20% overweight corresponds to 
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body mass index of 27.2. Forty percent overweight corresponds to body 

mass indexes of 31.4 and 31.8 for females and males, respectively 

(Burton, et al., 1985). Although the number of overweight adults is 

large, research findings do not indicate the point above the ideal 

weight that is related to the occurrence of adverse effects on health. 

In addition, the variety of methods used to estimate and define over

weight and obesity makes it difficult to compare research findings 

and draw specific conclusions. 

Nursing care is an integral aspect of total patient care. Nursing 

care related to the specific physiologic and psychologic demands of 

the severely obese is addressed in the literature (Vaughan, 1982; Ozuna, 

1978). Attention has been directed to various physiologic variables 

such as pneumonitis, venous thrombosis, and postoperative ileus that 

may relate to potential nursing problems (Luna, Heimbach, Olson & 

Hanson, 1986; Pemberton & Manax, 1971). However, a review of literature 

indicated no studies in which physiologic variables in the overweight 

adult were investigated. Although a large segment of the population 

is overweight, characteristics of the surgical experience of the over

weight adult have not been documented, and there is little empirical 

data on which to base a comprehensive perioperative nursing care plan 

for the overweight adult. As a result, planning the perioperative 

nursing care of the overweight adult is often a subjective process 

for the nurse. If potential nursing problems such as postoperative 

fever, pain, and delayed mobility occur more frequently in the over

weight surgical adult than in the normal weight one, nurses can use 

this information to anticipate potential problems and plan interventions 
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accordingly. In order to enhance the excellence of nursing care and 

improve patient outcomes, nurses must be aware of the differences in 

nursing care that are required for different client populations. 

Findings from this study provide information and contribute 

empirical data that answer the question of whether selected responses 

in the surgical experience of the overweight adult undergoing chole

cystectomy indicate potential nursing problems more often than in normal 

weight adults. 

Statement of the Purpose 

The purpose of this study was to describe the differences, if 

any, in the occurrence of selected physiological responses to surgery 

in overweight adults and normal weight adults undergoing a cholecys

tectomy. A secondary purpose of this study was to describe the 

differences, if any, in the occurrence of situational variables related 

to the hospital stay of overweight adults and normal weight adults 

undergoing a cholecystectomy. 

Research Questions 

Findings from this study addressed the following research 

questions: 

1. Is there a difference in the milliters of blood lost during 

surgery by overweight and normal weight adults undergoing cholecystec

tomy? 

2. Is there a difference in the occurrence (presence or absence) 

of purulent wound drainage, during the postoperative period of hospital

ization, in overweight and normal weight adults undergoing 

cholecystectomy? 
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3. Is there a difference in the number of times (frequency) 

intramuscular, intravenous, or oral Demerol, Morphine, or oral Tylenol 

with codeine is administered to overweight and normal weight adults 

during the postoperative hospitalization? 

4. Is there a difference in the total amount of intravenous, 

intramuscular, or oral Demerol, Morphine, or Tylenol with codeine 

administered to normal and overweight adults during the postoperative 

hospitalization? 

5. Is there a difference in the occurrence of fever during 

the first 48 postoperative hours in overweight and normal weight adults 

undergoing cholecystectomy? 

6. Is there a difference in the mean temperatures occurring 

during the first 48 postoperative hours in normal and overweight adults 

undergoing cholecystectomy? 

7. Is there a difference in the hours of time elapsed between 

the surgical ending time and the first time out of bed for overweight 

and normal weight adults undergoing cholecystectomy? 

8. Is there a difference in the hours of time elapsed between 

the surgical ending time and the first time walking for overweight 

and normal weight adults undergoing cholecystectomy? 

9. Is there a difference in the number of documented episodes 

of nausea during the 48 hour period following surgery in overweight 

and normal weight adults undergoing cholecystectomy? 

10. Is thers a difference in the number of documented episodes 

of vomiting during the 48 hour period following surgery in overweight 

and normal weight adults undergoing cholecystectomy? 
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11. Is there a difference in the number of hours of continuous 

intravenous therapy following surgery in overweight and normal weight 

adults undergoing cholecystectomy? 

12. Is there a difference between the number of days of hospital 

stay for overweight and normal weight adults undergoing cholecystectomy? 

13. Is there a difference between the minutes spent performing 

surgery on overweight and normal weight adults undergoing cholecystec

tomy? 

14. Is there a difference between the minutes spent in post

anesthesia recovery care by overweight and normal weight adults 

undergoing cholecystectomy? 

15. What is the relationship between those variables that show 

a statistically significant difference between the two groups and the 

length of hospital stay? 

Definitions of Terms 

For the purpose of this study, the following definitions were 

used: 

1. Cholecystectomy: Elective surgical removal of the gallbladder 

and its contents with or without intraoperative cholangiography, through 

either a midline, right subcostal, or paramedian incision. 

2. Normal Weight Adult: A male or female 18 years of age or 

above with a Body Mass Index (BMI) of 20-24, as measured by the weight 

in kilograms/height in meters squared index. 
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3. Overweight Female: A female 18 years of age or above with 

a BMI of 26.9-31.4, as measured by the weight in kilograms/height in 

meters squared index. 

4. Overweight Male: A male 18 years of age or above with a 

BMI of 27.2-31.8, as measured by the weight in kilograms/height in 

meters squared index. 

5. Estimated Blood Loss: The milliliters of blood estimated 

lost during the surgical procedure as documented on the anesthesia 

record. 

6. Purulent Wound Drainage: The postoperative occurrence of 

purulent wound drainage as documented on the patient record. 

7. Postoperative Pain: a) The .total number of times intra

venous, intramuscular, or oral Demerol, Morphine, or Tylenol with 

codeine is administered during the postoperative hospitalization as 

documented on the medication record. b) The total amount of intra

venous, intramuscular, or oral Demerol, Morphine, or Tylenol with 

codeine administered during the postoperative hospitalization as docu

mented on the medication record. 

8. Postoperative Fever: Any oral temperature occurring during 

the first 48 postoperative hours which is greater than or equal to 

38 degrees centigrade (100.4F) as documented on the nursing record. 

9. Mobility: The patient's ability to be mobile as measured 

by: a) The total number of hours elapsed between the surgical ending 

time and the first time out of bed — either i.n a chair or standing 

at the bedside as documented on the nursing record. b) The total 
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number of hours elapsed between the surgical ending time and the first 

time walking as documented on. the nursing record. 

10. Postoperative Nausea: The total number of episodes of 

nausea reported during the 48 hour period following surgery as docu

mented on the postanesthesia and nursing records. 

11. Postoperative Vomiting: The total number of episodes of 

vomiting reported during the 48 hour period following surgery as docu

mented on the postanesthesia and nursing records. 

12. Length of Stay: The total number of days spent in the 

hospital as determined by the admission and discharge data. 

13. Time Spent Undergoing Surgery: The total number of minutes 

spent in performing surgery as documented on the anesthesia record. 

14. Time Spent in Recovery Care: The total number of minutes 

spent in the postanesthesia recovery area as documented on postanes

thesia record. 

Significance of Study 

The significance of this study is to provide an empirically 

based rationale for nursing care in a cost effective health care envi

ronment. Thirty-four million American adults are overweight (Van 

Itallie, 1985). Chronic diseases directly related to self-reported 

measures of body weight include an increase in the relative risk for 

cholelithiasis in both the overweight male and female (Negri, Pagano, 

DeCarli & LaVecchia, 1988). Cholecystectomy is this country's seventh 

most common surgical procedure with approximately 500,000 performed 

each year (Rutkow, 1986). Munoz, Tinker, Margolis and Wise (1984) 
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found the mean charge for an elective cholecystectomy to be $4763, 

plus or minus $1656, which indicates the potential impact of this one 

surgical procedure on the nation's health care costs. This figure 

does not take into consideration the days lost from the workplace as 

an additional economic concern, nor is it reflective of social factors 

related to surgery and recuperation. The figure also does not reflect 

increases in hospital charges in the five year period following this 

1984 cost estimate. 

Approximately 40% of the health care costs are related to hospi

tal utilization (Epstein, Read & Hoefer, 1987). These authors suggest 

that a patient whose weight is extreme may require longer lengths of 

hospital stay and incur higher hospital costs due to prolonged anes

thesia time, longer recovery, and increased pulmonary or wound 

infections. Do similar nursing problems occur in the overweight adult? 

No studies have documented the degree of overweight related to adverse 

health care consequences. 

The variables examined in this study provided data related to 

several potential nursing problems such as postoperative pain, post

operative nausea, vomiting, and fever. Anticipation of such potential 

problems by the nurse will facilitate a more comprehensive nursing 

care plan for the overweight surgical patient. Prompt recognition 

of nursing problems and appropriate early intervention may enhance 

the recovery period, reduce the hospital stay, and promote cost effec

tive excellence in nursing care. 

Prevention of nursing problems anticipated for the overweight 

adult may increase comfort for the patient and decrease the risk of 
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adverse health consequences. As a result of this study, nursing care 

based on empirical findings can influence the perioperative care of 

the overweight adult undergoing cholecystectomy. 

Conceptual Framework 

The construct of adaptation, related to the Roy Adaptation Model, 

underlies the conceptual framework for this study (see Figure 1). The 

physiologic mode of adaptation is the concept in this framework. Sub-

concepts relevant to this study are ones related to the physiologic 

mode of the Roy Adaptation Model. 

Sister Callista Roy (1980) revealed that the concept of adapta

tion, as presented in a psychology class, impressed her as a basis 

for a conceptual framework for nursing. She credits Helson's (1964) 

work on adaptation as the foundation of her beginning framework, along 

with the influences of Lazarus, Johnson, Selye and Orem (Fawcett, 1989; 

Roy, 1980). In the Roy model, adaptation is a process of holistic 

functioning which promotes integrity of the person and leads to the 

goals of survival, growth, reproduction, and mastery (Roy, 1984). 

Adaptation implies movement towards health. The focus of the Roy model 

is the person's adaptation to a changing environment such that integrity 

is maintained. The goal of nursing is to promote the person's adapta

tion. 

Based on approximately 500 samples of patient behaviors, collec

ted in all clinical areas, Roy identified four ways in which a person 

adapts (Roy, 1971). She conceptualized these to be the physiological, 

self-concept, role function, and interdependence modes of adaptation. 



ADAPTATION 

•PHYSIOLOGIC MODE 
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Figure 1. Conceptual framework for selection of physiologic responses based on Roy's 
Adaptation Model. 
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Roy (1970) stated that the person attempts to respond to the 

demands of a constantly changing environment. A positive response 

to the environmental change or stimulus reflects adaptation and affects 

health positively. The person's environment includes all circumstances 

and influences affecting the development and behavior of persons or 

groups (Roy, 1984). Thus, the event of surgery is an environmental 

stimulus which influences the behavior of the surgical patient within 

each of the adaptive modes. Physiologic adaptation to the event of 

surgery would promote integrity of the person and optimally lead to 

survival and growth. Nursing problems occur when deviations from the 

desired state occur due to behaviors that are ineffective at promoting 

adaptation. 

Behaviors observed in the physiologic mode occur in response 

to basic physiologic needs of circulation, regulation, oxygen, fluids 

and electrolytes, sleep and activity, elimination, and nutrition (Roy, 

1971). For the purpose of this study, the concepts of circulation, 

regulation, activity, nutrition, and fluids represent physiological 

needs that require physiologic adaptation following surgery. At the 

operational level, estimated blood loss, purulent wound drainage, post

operative pain, fever, mobility, nausea, vomiting, and intravenous 

therapy are variables relating to potential nursing problems that can 

arise within the physiologic mode of adaptation. 

In developing a nursing science perspective of the adaptation 

process, Roy (1984) describes two internal processes of the person: 

the regulator and the cognator subsystems. The regulator subsystem 

processes input from the environment and from changes in the person's 
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internal state. The changes are processed through neural-chemical-

endocrine channels in order to produce a physiologic response. Four 

regulator processes function within the physiologic mode of adaptation. 

They are the senses, fluids and electrolytes, neurologic functions, 

and endocrine functions (Fawcett, 1989). These regulator processes 

involve the physiologic activities of the human body in maintaining 

physiologic integrity. 

The cognator subsystem processes input from the external and 

internal stimuli through cognitive/emotive pathways (Roy, 1984). 

Although a specific behavior may be the result of these two subsystems 

working in conjunction with each other, the physiologic mode is gener

ally associated with the way the person responds physically to the 

environmental stimuli. For this reason, it is the physiologic mode 

that will influence the variables to be examined in this study. 

Roy (1980) describes adaptation problems as a failure of coping 

mechanisms resulting in excesses or deficits in the adaptation modes. 

Excesses or deficits in the physiologic adaptation mode that are de

scribed in this study are estimated blood lost during the surgical 

procedure and postoperative purulent wound drainage, pain, fever, 

nausea, vomiting, mobility, and intravenous therapy. 

In this study, situational variables related to the hospital 

stay are described. Specifically, the total length of the hospital 

stay, the time spent undergoing surgery, and the time spent in post 

anesthesia recovery are definitive periods within which the physiologic 

adaptive mode may assume priority. Because the occurrence of the 

selected physiologic variables in this study may either directly or 
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indirectly affect the situational variables of the hospital stay, it 

is necessary that these time periods be described for the two patient 

groups. 

Within Roy's (1984; 1971; 1970) description of the adaptation 

framework, body weight would be an aspect of the internal environment 

that affects the behavior of the person within adaptive modes. As 

such, there may be differences in variables that occur in overweight 

adults and normal weight adults which are not supported by empirical 

data at present, and these differences may indicate potential nursing 

problems for the overweight surgical patient. 

In summary, physiologic responses examined in this study are 

circulation, regulation, activity, nutrition, and fluids. Specifically, 

the findings of this study describe the differences, if any, that are 

present in the amount of blood lost, and in the occurrence of purulent 

wound drainage, postoperative pain, fever, mobility, nausea, vomiting, 

and duration of intravenous therapy in the overweight adult and normal 

weight adult undergoing cholecystectomy. Situational variables of 

the hospital stay are also described in relation to three specific 

time periods: total length of stay, time spent undergoing surgery, 

and time in post anesthesia recovery. 

Summary 

The problem that this study addressed relates to the population 

of overweight adults undergoing cholecystectomy. The purpose of this 

study was to describe the differences, if any, in the occurrence of 

selected variables of the overweight and normal weight adult's surgical 
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experience which may indicate potential nursing problems. Overweight 

adults were defined as individuals 20-40% overweight. Twenty-six 

percent of Americans were overweight between 1976 and 1980, a number 

representing 34 million adults. Being overweight is associated with 

certain health conditions including an increase in the incidence of 

digestive diseases. Although a large segment of the population is 

overweight, characteristics of the surgical experience of the overweight 

adult have not been documented. If potential nursing problems occur 

more frequently in the overweight surgical adult than in the normal 

weight adult, nurses can anticipate problems and plan interventions 

for this group. Roy's Adaptation Model, the conceptual framework under

lying this study, was described. The concepts of circulation, regu

lation, activity, nutrition, and fluids were identified as the basis 

for 15 research questions. 



24 

CHAPTER II 

REVIEW OF LITERATURE 

The conceptual framework of this study was used to guide the 

literature review. Each construct and concept of the framework will 

be discussed and related literature presented. 

Overwei ght 

Overweight may be defined as an excess of body weight in relation 

to tables of desirable weight (Millar & Stephens, 1987; Vaughan, 1982b). 

A variety of methods are used to estimate overweight. Two frequently 

used methods include the estimation of relative weight, arrived at 

by the measured body weight divided by the midpoint of desirable weight 

as recommended in the Metropolitan Life Insurance Company tables, and 

the calculation of body mass index (Hirsch et al., 1985). Body mass 

index (BMI), defined as the weight in kilograms divided by the height 

in meters squared, is regarded as the best measure of relative body 

weight (Potter, Schafer & Bohi, 1988; Hoit, Gilpin, Maisel, Henning, 

Carlisle & Ross, 1987; Vaughan, 1982b). 

The category of overweight is defined in a variety of ways. 

As cited by Van Itallie (1985), adults are commonly described as being 

overweight if they exceed desirable weight by 20%. For men, 20% above 

this midpoint yields a BMI of approximately 27.2. In the National 

Health and Nutrition Examination Survey II (1976-1980), a BMI of 27.8 

kg/m2 or greater for men and 27.3 or greater for women was categorized 
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as "overweight" (Van Itallie, 1985). In a study of 1760 patients with 

acute myocardial infarction, Hoit et al. (1987) categorized patients 

with a BMI 25-30 as overweight. Negri, Pagano, DeCarli and LaVecchia 

(1988) examined the relationship between BMI and the prevalence of 

chronic diseases in 72,284 individuals. They categorized those indivi

duals with a BMI 25-29.9 as overweight. Vaughan (1982b), used a BMI 

26-29 to classify persons as overweight. The NIH Concensus Conference 

chose a 20% increase above the desirable weight as a criterion for 

defining the need for treatment based on the undesirable health risks 

at the 20% overweight level (Burton, Foster, Hirsch & Van Itallie, 

1985). They calculated that for females, a body mass index of 26.9 

through 31.4 corresponds to 20-40% overweight. For males, a body mass 

index of 27.2 through 31.8 accounts for the 20-40% overweight group. 

Therefore, for the purpose of this study, a body mass index of 26.9 

through 31.4 is considered as the category of overweight for females. 

For males, a body mass index of 27.2 through 31.8 is considered as 

the category of overweight. 

The patient's height and weight are necessary for calculating 

the body mass index. Upon admission to the hospital, the patient may 

or may not be weighed by hospital personnel, and self-reported measures 

of height and weight may appear on the patient's record. Self-reported 

measures of height and weight tend to correlate highly with actual 

measures. The reliability and validity of self-reported weight and 

height was analyzed on data from 3,373 individuals enrolled in the 
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Rand Health Insurance Study (Stewart, 1982). Weight and height were 

measured both by response to a self-administered medical history 

questionnaire and by actual measurement at a medical screening exam. 

Statistical analysis results revealed that the self-reported measure

ments "are remarkably accurate indicators of actual weight and height" 

(Stewart, 1982, p. 295). Stewart (1982) found the correlation between 

actual weight and error score for men was -.27 (p < .01) and for women 

it was -.34 (p < .01). She also found the self-reported measures to 

be valid and reliable even in groups of people in whom one might expect 

error, such as in the overweight group. Stark, Atkins, Wolff and 

Douglass (1981) concur that although a systematic tendency towards 

overestimating height and underestimating weight is known, self-reported 

measures show generally very high correlations with actual measures. 

Physiologic Mode of Adaptation 

The patient behaviors that led Roy to conceptualize the physio

logic mode of adaptation were ones related to the basic physiologic 

needs including oxygen, circulation, regulation, fluids and electro

lytes, sleep and activity, elimination, and nutrition (Roy, 1971). 

Assessment of patient behaviors must be prioritized. Roy (1984) based 

her prioritization on the goals of the adaptive system: survival, 

growth, reproduction, and mastery. The physiologic mode of adaptation 

is characterized by those behaviors which relate to the physiologic 

needs for survival. Roy (1984) discussed a typology of common adapta

tion problems within the physiologic mode which includes, among others, 

fluid overload, nausea, vomiting, inadequate activity, and inadequate 

rest. 
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The four modes of adaptation identified by Roy have been a com

ponent of several studies. Leuze and McKenzie (1987) conducted an 

experimental study with a random sample of 20 patients undergoing 

elective surgery. Their purpose was to test the hypothesis that nurses 

involved with patients who had a preoperative assessment based on the 

adaptation modes of the Roy model would demonstrate increased knowledge 

of the psychosocial needs of the patient. The tool used for preoperative 

assessment included the physiologic mode of adaptation. The physiologic 

assessment data included laboratory data indicative of circulatory 

status, activity level data, nutrition data including nausea and 

vomiting, fluid data including intravenous therapy, and regulatory 

data including temperature status and pain parameters. Although the 

focus of this study was psychosocial needs, the inclusion of assessment 

within the physiologic mode and the assessment criteria considered 

indicate acceptance of the Roy model as a basis for clinical research. 

The reported findings were related only to the psychosocial component 

of the assessment tool. 

Fawcett (1981) reported the findings of a retrospective explora

tory study in which the reactions of mothers and fathers to cesarean 

birth and their expressed needs during the experience were described. 

The sample was comprised of 24 couples. The researcher explained that 

Roy views the needs of each adaptive mode as requirements responsible 

for responses to maintain physiological, psychic, and social integrity. 

When environmental changes occur, need satisfaction changes and may 

result in deficits or excesses. Using this as a conceptual framework, 
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the researcher analyzed responses to questionnaire items which focused 

on need excesses and deficits in each of the four adaptive modes. 

Physical-physiological needs were defined as those statements reflecting 

the subject's expression of needs for exercise, rest, nutrition, elimi

nation, fluid and electrolytes, oxygen, circulation, and the regulation 

of temperature, senses, and endocrine functions. Fifty-one reactions 

were classified within the physiologic mode including freedom from pain, 

presence of pain, nausea, vomiting, thirst, and decreased activity 

(Fawcett & Burritt, 1985). In an initial discussion of this research, 

Fawcett (1981) explained: 

Within the category of the physical-physiologi-
cal adaptive mode, the cesarean mother must 
adapt to the combined focal stimuli of child
birth and abdominal surgery. In general, 
assessment takes into account disturbances 
in sleep patterns, difficulty with ambulation 
and other forms of exercise, and need for 
intravenous administration of fluids and 
special dietary requirements associated with 
surgery, loss of blood, disturbances in bladder 
and bowel function, uterine involution, and 
wound healing (p. 374). 

Giger, Bower and Miller (1987) illustrated a detailed application of 

the adaptation model to a trauma surgical patient. They stressed that 

first level assessment should address the physiologic needs. They 

included blood loss and intravenous therapy as assessment data within 

the physiologic mode, and client behaviors within this mode were identi

fied as a priority over other adaptive mode behaviors. 

The Roy Adaptation Model provided the conceptual framework for 

a study of physiologic adaptation by premature infants (Norris, Campbell 

& Brenkert, 1982). Their purpose was to examine the relationship 
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between three nursing procedures and changes in the oxygenation of 

premature infants. The researchers examined physiologic adaptation 

of the infants, which they operationalized as changes in the transcu

taneous oxygenation. The three nursing procedures were the environmental 

stimuli necessitating a response. These included suctioning, reposi

tioning, and performing a heel stick. An ineffective response within 

the physiologic mode was operationalized as a drop in the infants' 

oxygenation in response to the stimulus. For all data analysis, the 

established level of significance was .05. Repeated measures analysis 

of variance was performed to study the oxygenation alterations during 

each of the procedures. It was found that oxygenation changed signifi

cantly during suctioning and repositioning. Repeated measures ANOVA 

of the oxygenation trends during heelstick indicated no significant 

changes. The researchers concluded that for premature infants with 

respiratory distress syndrome, three different focal stimuli resulted 

in differing degrees of physiological adaptation as measured by transcu

taneous oxygenation. 

Shannahan and Cuttrell (1985) researched adaptation within the 

physiologic mode as measured by the amount of maternal blood loss. 

In a sample of 60 primigravidas, labor was viewed as the environmental 

stimulus to which the women must adapt. In addition, the body position 

at delivery was an additional stimulus necessitating a response. 

Adaptation within the physiologic mode was operationally defined as 

maternal blood loss as measured by pre-delivery and post-delivery hemo

globin and hematocrit values. The data revealed that the women delivered 

in the birth chair had greater blood losses than their delivery table 
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counterparts, based on day one and two post-delivery hemoglobin and 

hematocrit values. The researchers concluded that physiologic adapta

tion to labor was enhanced by body position on the delivery table, 

as measured by maternal blood loss. 

Pollock (1986) investigated the physiological and psychosocial 

adaptation of 60 adults diagnosed with adult-onset chronic illnesses. 

Her purpose was to provide empirical data on which health professionals 

can plan interventions to achieve adaptive responses among chronically 

ill clients. Physiologic adaptation to three chronic illnesses was 

investigated. Adaptation was measured by scales devised to include 

the presence of specific physiologic symptoms and lab values, as well 

as the absence of physiologic complications developed for each disease. 

Interrater reliabilities of .95, .90, and' .92 were achieved for the 

three scales, and all were statistically significant beyond the .01 

level. Validity of the scales was tested by having the subjects' 

physicians and nurses rate their physiologic adaptation to their ill

ness. Three experts rated each subject, and the ratings correlated 

highly with the scores obtained on the three adaptation scales (r = 

.88, p < .01; r = .92, p .001; r = .90, p .01). 

The preceding review is evidence that the physiologic mode of 

adaptation, as related to the Roy Adaptation Model, is a widely accepted 

concept which has served as the framework for clinical research. How

ever, no studies could be found that specifically investigated variables 

relating to the physiologic mode of adaptation in the overweight or 

obese adult — those of circulation, regulation, activity, nutrition, 

and fluids. 
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Ci rculation 

Ineffective responses related to the concept of circulation 

may be manifested as blood loss and wound drainage. 

Intraoperative Blood Loss 

In many surgical procedures, blood loss is minimal — less than 

100 milliliters (Steinbronn & Huestis, 1983). A person's blood volume 

is variable and is related to body size and sex. The anesthesiologist 

aims to maintain the patient's full blood volume based, in part, on 

an estimation of the blood lost during the surgical procedure. Operative 

blood loss above 20% of the patient's volume lowers the hematocrit 

to approximately 30 to 35%, and generally necessitates a transfusion 

(Steinbronn & Huestis, 1983). The average healthy adult has about 

70 milliliters of blood for every kilogram of body weight. However, 

in the obese patient, due to a larger amount of relatively avascular 

fat, this amount is approximately 50-60 milliliters per kilogram 

(Comeau, 1983). 

The principle difficulty in determining intraoperative blood 

loss was clearly described in the early teachings of J. L. Rubricius, 

as discussed by Comeau (1983). During surgery, a major portion of 

the blood lost is absorbed by gauze and allowed to coagulate, making 

e. volumetric determination of loss difficult. The amount of lost blood 

is therefore estimated by the operating room personnel, primarily the 

anesthesia personnel. The blood collected in the suction apparatus 

is also considered when estimating loss, as well as incidental loss, 

or that which has accumulated on the surgeon's gloves and surgical 

drapes. 
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It has been suggested that the obese patient may present techni

cal operative challenges, thereby increasing the operating time 

(Pasulka, Bistrian, Binotti & Blackburn, 1986). It would seem under

standable that an increased operating time could lead to an increase 

in the amount of blood lost. Pitkin (1977) investigated both of these 

variables when he examined characteristics and outcomes in obese and 

non-obese women undergoing vaginal hysterectomy. The obese women 

averaged nearly 60% above their ideal weights. Operative and anesthetic 

records were examined for duration of operation, estimated blood lost, 

and operative complications. The mean ages of the obese and non-obese 

groups were 46.2 and 47.2, and these did not differ significantly. 

The Student t-test was used to compare various characteristics of the 

groups. There was no significant difference between the primary diag

noses of each group. Co-existing diagnoses were encountered signifi

cantly more frequently in the obese group, including hypertension (p 

< .01). The mean operating time was significantly longer in the obese 

group (2.51 plus or minus 0.69 versus 2.08 plus or minus 0.74 hours, 

p < .01). The incidence of excessive blood loss was also significant 

for the obese group (p < .05). Excessive blood loss was defined as 

the occurrence of any two of the following: loss estimated at 600 milli

liters or greater, fall in hematocrit of four volume percent or greater 

from preoperative level to that on the second or third postoperative 

day, or transfusion during surgery or within six hours following 

surgery. 
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Blood loss associated with total knee arthroplasty (TKA) was 

investigated by Berman, Geissele and Bosacco (1988). The records of 

110 patients receiving TKA were reviewed, of which 108 comprised the 

final sample. The mean age was 64 years. Statistical analysis was 

performed using a two tailed t-test. One half of the sample required 

perioperative transfusions due to blood loss. Statistical analysis 

revealed that the group of patients requiring transfusion was not 

statistically different in respect to age, gender, weight, and preopera

tive diagnosis. The data revealed that the type of prosthesis implanted 

was the only variable associated with greater blood loss to a signifi

cant level. 

Elective cholecystectomy is usually associated with minimal 

blood loss (Fishbein, 1985). An extensive review of the literature 

revealed.no studies which investigated factors associated with increased 

blood loss in the cholecystectomy patient. Specifically, no studies 

were found in which the difference in operative blood loss, if any, 

between the normal weight and the overweight cholecystectomy patient 

was empirically tested. 

Purulent Wound Drainage 

Cruse (1975) reported the wound infection rate for clean and 

clean contaminated procedures to be 1.8% to 9.1%, and reports of wound 

infection following elective cholecystectomy being 1.5% (Andrew & Roty, 

1987) and 4% (Pemberton & Manax, 1971) fall within this range. Wound 

infection in the obese post-cholecystectomy patient has been investi

gated. Pemberton and Manax (1971) reported wound infection in obese 
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patients (25% to 80% over ideal weight) to be 10%, compared to 4% in 

non-obese patients. However, this was not a statistically significant 

difference. Garrow, Hastings, Cox, North, Gibson, Thomas and Meade 

(1988) investigated whether moderate obesity significantly increases 

the incidence of postoperative complications, including wound infection. 

The sample consisted of 473 patients, 369 of which had undergone chole

cystectomy. Moderate obesity was defined as a BMI of 27 or more for 

men and 30 or more for women. The incidence of wound sepsis was signi

ficant for the obese group (p = .002). 

Wound infection is often considered a postoperative complication 

that is associated with obesity (Talbot & Gluckman, 1986; Cruse & Foord, 

1980; Strauss & Wise, 1978). Factors, both direct and indirect, have 

been associated with the increased incidence of wound infection in 

the obese patient. Rabkin and Hunt (1988) discussed the susceptibility 

to wound infection by the obese patient due to poor perfusion of a 

large amount of avascular fat decreasing the delivery of oxygen, 

leukocytes, and other immune substances. Garibaldi, Brodine, Matsumiya 

and Coleman (1985) found the duration of surgery to be associated with 

increased wound infection in the obese. This factor was previously 

discussed by Strauss and Wise (1978). They reported that the technical 

difficulties in operating on obese patients rasult in longer operations, 

more trauma to the abdominal wall, and increased infection. 

It may be difficult to decide whether a wound is infected. 

Talbot and Gluckman (1986) discussed criteria helpful in making the 

determination. They stated, "...a wound is not infected if it heals 
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primarily without discharge. If there is purulent discharge, even 

if it is culture negative, a wound should be considered infected" 

(p. 483). The peak onset of symptoms of wound infection occurs five 

to ten days after surgery and includes pyrexia, pain in the incision, 

edema and redness, tenderness, and purulent discharge (Irvin, 1981). 

The presence of purulent discharge was a criteria used to label a wound 

as infected in the classic study on wound infections conducted over 

a ten year period by Cruse and Foord (1980). 

Although a relationship between obesity and wound infection 

is presented in the literature, the difference, if any, between the 

presence of purulent wound drainage in normal weight and more modest 

degrees of overweight has not been empirically tested. 

Regulation 

Two manifestations of ineffective responses related to the con

cept of regulation are pain and fever. 

Postoperative Pain 

Postoperative pain may be classified as acute pain — pain in 

which the discomfort is of a relatively short duration. The pain 

threshold refers to the point at which there is a beginning awareness 

of pain. The threshold is generally the same for similar groups of 

people with intact neurological functioning. Tolerance, on the other 

hand, is the point at which the individual feels the pain can no longer 

be tolerated. The pain tolerance will vary among individuals and from 

one experience to another. Armstrong (1980) discussed the perception 
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and reactive components of pain. The perception of pain involves the 

sensory nerve pathways to the thalamus and refers to the physical 

sensation of pain. Involvement of the limbic system and cerebral cortex 

is necessary for the psychological, motivational, and cognitive response 

to pain known as the reactive component. This component will be influ

enced by prior experiences with pain (residual stimuli), cultural 

values, and individual meanings of pain. 

In 1965, Melzack and Wall combined features of previous pain 

theories and introduced the Gate Control theory of pain mechanism. 

They proposed that the substantia gelatinosa, located in the dorsal 

horn, functions as a gate control that modulates the transmission of 

nerve impulses to central cells (Melzack & Wall, 1965). Increased 

activity of large, myelinated fibers partially closes the presynaptic 

gate to the pain information traveling along the smaller, unmyelinated 

fibers. The T-cells are the central transmission cells which activate 

the neural mechanisms responsible for response and perception of pain. 

The small fibers tend to be tonically active and to adapt slowly. They 

are constantly bombarded by incoming impulses, and this tends to hold 

the gate open (Melzack & Wall, 1965). When a stimulus is applied, 

large fiber impulses increase, "which not only fires the T-cells but 

also partially closes the presynaptic gate, thereby shortening the 

barrage generated by the T-cells" (Melzack & Wall, 1965, p. 975). 

Pertinent to a discussion of pain information transmission are 

the endogenous opiates. Enkephalins are the short-chain peptides found 

throughout the central and peripheral nervous system and the intestines. 

They are relatively short acting. The endorphins are long-chain peptides 
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found in the hypothalamus-pituitary axis, thalamus, midbrain, medulla, 

pons, and in circulation throughout the body (Armstrong, 1980). The 

endogenous opiates are released when pain is experienced or anticipated. 

Their mechanism of action appears to be by occupying receptor sites 

at the synapse which decreases the passage of pain information from 

neuron to neuron (Armstrong, 1980). Givens, Wiedemann, Anderson and 

Kitbachi (1980) discovered that circulating beta endorphin levels were 

significantly higher in obese subjects than in the non-obese controls, 

and that the degree of elevation correlated positively with body weight. 

Sweeney (1980) stated that general anesthesia eliminates con

sciousness and perception of pain. However, after surgery, clients 

almost always experience some pain. She added that the length and 

type of incision, duration of surgery, and body temperature fluctuations 

all have a bearing on the pain experience of surgical patients. 

Incisions involving the thoracic and abdominal, particularly upper 

abdominal cavities, are reported to produce greater postoperative pain 

(Sweeney, 1980). This is due to the proximity of the diaphragm and 

respiratory organs, and the muscle groups affected by the surgery. 

A longer surgical duration may mean increased manipulation of internal 

organs. DeVito (1965) explained that given two procedures, with 

incisions of the same length and location, the longer procedure fre

quently produces greater pain due to prolonged exposure and retraction 

of tissues, increased cellular lysis, and injury of internal tissues. 

In addition, Sweeney (1980) observed that "long anesthesia might cause 

a change in the pain threshold due to adaptation or fatigue of the 

neural circuits involved" (p. 395). 
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The relationship between pain and obesity was investigated by 

Pradalier, Wilier, Boureau and Dry (1981). The hypothesis of an 

abnormality of the pain sensation in obesity was tested by an electro

physiological method to measure pain sensation in obese patients. The 

researchers defined obesity as 30% or more above ideal weight. Thirty 

obese women comprised the sample, and 20 women served as controls. 

The mean age of the two groups did not differ significantly. Stimulation 

of the sural nerve was performed percutaneously, and electromyograms 

measured the flexion reflex of the biceps muscle. Statistical analysis 

was by a Student t-test and by correlation coefficient r between the 

recorded value of the pain threshold and the degree of overweight. 

In the obese group, the mean pain threshold was 6.57 plus or minus 

3.52 mi Hi amperes (mA); it was 9.42 plus or minus 1.90 mA in the con

trols. A significant difference existed between the two groups, as 

well as a significant reverse correlation between pain threshold and 

overweight (r = -.411, p < .01) (Pradalier, Wilier, Boureau & Dry, 

1981). The researchers concluded that obese women had a hypersensiti

vity to pain that the control women did not exhibit. 

Opposite findings resulted from a study of obesity and pain 

in which obese individuals appeared to be less susceptible to pain. 

Building on the work of Givens, Wiedemann, Anderson and Kitbachi (1980), 

in which obese women were found to have elevated plasma levels of beta-

endorphin, Zahorska-Markiewicz, Kucio and Pyszkowska (1983) hypothesized 

that the analgesic properties of endogenous opiates may cause abnormal 

pain sensation in human obesity. The electrophysiological method used 

in the study included measurement of the sensory and pain threshold 
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in 20 obese women, 20 normal weight women, and eight underweight women. 

The 1966 Metropolitan Life Insurance Tables provided the criteria for 

classification into the weight groups. A transcutaneous stimulating 

electrode was placed on the medial surface of the forearm and then 

in the middle of the back of the arm. The patient signaled the sensory 

threshold, and the occurrence of pain was indicated by the patient 

herself who broke the current with a switch. The t-test and correlation 

coefficient were used for statistical analysis. There were no statis

tical differences between the sensory thresholds on the two arm sites 

in either of the groups. However, the pain threshold in the obese 

group was significantly higher than in the normal and lean groups. 

Also, the differences in the pain thresholds for the obese and normal 

groups were greater on the forearm where the subcutaneous fat layer 

was thinner. A multiple correlation analysis revealed that the 

thresholds of pain on the forearm were related to body weight (r = 

.6239, p < .0005) and weight excess (r = .6138, p < .0005) (Zahorska-

Markiewicz, Kucio & Psyzkowska, 1983). The researchers concluded that 

the diminuation of pain susceptibility in obese subjects may be induced 

by the increase in endogenous opiate activity, and that the differences 

observed in the pain thresholds were not a result of adipose tissue. 

On the arm, where the subcutaneous fat layer was thicker, the mean 

differences in the pain thresholds for the obese and normal weight 

groups were smaller than on the forearm. 

It is difficult to locate research which has investigated 

patterns of analgesic use by the overweight surgical patient. Jackson 

(1989) investigated patient controlled analgesia versus intramuscular 
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analgesia in one study of pain management. The sample consisted of 

a total of 328 patients. Thirty-four of the patients randomly assigned 

to the group to receive intramuscular analgesia had undergone cholecys

tectomy. The average age was 43 years. The investigator reported 

that the average total intramuscular analgesic requirement for the 

group of 34 cholecystectomy patients was 809 milligrams of Demerol. 

The patients averaged three days of intramuscular analgesia before 

switching to oral analgesics. This study provides interesting baseline 

data for analgesic use by post-cholecystectomy patients. However, 

the body weight of the patients was not a reported variable. Wells 

(1982) also measured analgesic use as one parameter in studying the 

effect of relaxation on post-cholecystectomy pain. The control group 

consisted of six adult cholecystectomy patients with a mean age of 

53.5 years. Gender was evenly distributed, and lengths of time in 

surgery and recovery were not significantly different. The control 

group received only the routine preoperative teaching, including objec

tive information, a description of the expected sensations, and practice 

in deep breathing, coughing, and moving in bed. The mean amount of 

analgesics required on the operative day, and the first and second 

postoperative days was 106.96 milligrams of morphine. Body weight 

of the subjects was not reported. Devine, O'Connor, Cook, Wenk and 

Curtin (1988) investigated the effects of education provided to adult 

surgical patients on several outcome indicators, including the use 

of analgesics. In order to determine results, analgesic use prior to 

the educational treatment was reported for 60 adult post-cholecystectomy 

patients with a mean age of 45 years. All analgesics administered for 
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postoperative pain were converted to equianalgesic equivalents in 

milligrams of morphine, and these values were summed for the entire 

postoperative period. Prior to any treatment, 130 milligrams of morphine 

was the mean amount of postoperative analgesia required by the cholecys

tectomy patients. Again, body weights of the sample were not reported. 

The results of a classic investigation by Chapman and Jones 

(1944) in which pain sensitivity was shown to decrease with age have 

been demonstrated more recently. Schludermann and Zubek (1962) used 

a sample of 171 males to investigate the effect of age on pain sensiti

vity. Their findings included that overall pain sensitivity declines 

noticeably after the late fifties. An additional finding of this study 

was that the pain threshold of the higher socioeconomic group (college 

group) was found to be much higher than that of the corresponding age 

section of the mean experimental (skilled and unskilled) group. The 

difference in sensitivity was highly significant (two-tailed t-test, 

p < .001), and greater than the greatest difference between any two 

age groups of the experimental population. Bellvilie, Forrest, Miller 

and Brown (1971) found age to be highly correlated with pain relief 

when they investigated the influence of age on pain relief from anal

gesics. The sample consisted of 712 subjects who had received 

analgesics postoperatively. The older age group reported a lower mean 

level of initial pain, as well as a higher degree of pain relief 

following the administration of the analgesic. Furthermore, the 

correlation between increased age and pain relief was observed after 

the variables of different hospital, operative site, and body surface 

area were taken into account. 
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No studies could be found that investigated postoperative pain 

sensitivity in the overweight adult or patterns of analgesic use by 

the overweight postoperative patient. 

Postoperative Fever 

Fever may occur after almost any type of surgery; and often, 

no etiology is identified (Talbot & Gluckman, 1986). The etiologies 

of postoperative fever fall into one of three broad categories. General 

causes include intravenous catheter phlebitis, drug reactions, and 

deep vein thromboses. Causes related to the specific procedure comprise 

the second category. The third category includes those etiologies 

independent of the surgical problem, and they occur with the same 

frequency in a similar non-surgical population (Talbot & Gluckman, 

1986). Fry (1982) reported that fever can be associated with ominous 

physiological events and may serve as an indicator of an infectious 

complication in the postoperative patient. 

Fever has been defined in several ways. Garibaldi, Brodine, 

Matsumiya and Coleman (1985) discussed that in the pre-antibiotic era, 

obstetricians considered a temperature of 100.4 or greater, excluding 

the first 24 hours after delivery, to constitute fever. A temperature 

of 101 on two occasions at least six hours apart, excluding the first 

48 postoperative hours, was considered fever by Allen, Pampone and 

Wheeless (1972). Young (1987) stated that when fever persists longer 

than 48 hours in the postoperative patient, or is greater than 102, 

it must be investigated. 
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Postoperative assessment of fever is critical to determine 

possible etiologies. The time at which fever occurs is often a valuable 

marker. Fever in the first 24 hours after surgery is often caused 

by atelectasis from poor respiratory ventilation (Young, 1987; Fry, 

1982). Dehydration is often the etiology of fever occurring on the 

second or third postoperative day, and wound infection is often respon

sible for fevers presenting on the third to fifth postoperative days 

(Young, 1987; Fry, 1982). 

Garibaldi, Brodine, Matsumiya and Coleman (1985) investigated 

871 surgical patients in an attempt to define the occurrence and factors 

associated with postoperative fever. The data they reported can serve 

as baseline data on the occurrence of postoperative fever. The 

researchers defined fever as temperature greater than or equal to 38 

degrees centigrade, orally on two consecutive days. The mean age of 

the sample was. 51.4 years. The 857 patients in the sample underwent 

clean or clean contaminated procedures, and 147 of these underwent 

upper abdominal procedures. Nine percent of the patients developed 

postoperative fevers for which no etiology was identified, and 72% 

of this group became febrile within the first two postoperative days. 

Fevers associated with wound infection occurred throughout the hospital

ization of 6% of the sample, with clustering from day four to seven. 

Fevers associated with respiratory and wound infections occurred most 

commonly after the upper abdominal procedures. The 9% who developed 

fever for which no etiology was found more closely resembled non-

infected, non-febrile patients by several epidemiological character

istics. In addition, the researchers investigated the percent 
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underweight as an epidemiological risk factor associated with fever 

(no significance demonstrated). They did not, however, investigate 

the variable of overweight as related to postoperative fever. 

Another prospective study of postoperative fever following 

general surgery was conducted by Galicier and Richet (1985). Fever 

was defined as a temperature greater than or equal to 38 degrees centi

grade during 48 hours or more. The sample consisted of 693 surgical 

patients and included clean, clean contaminated, and contaminated 

procedures. The overall rates of fever were similar for the three 

surgical classifications (14%, 13.4%, and 13.1% respectively). No 

cause for fever was determined in 5% of the febrile patients who had 

undergone a clean procedure, and in 2.7% of the febrile patients follow

ing a clean contaminated procedure. The researchers reported that 

the fevers documented as infectious began later and lasted significantly 

longer than fever of unexplained etiology (p < .05). They also noted 

that the occurrence of more than one episode of fever was usually 

related to infection. The body weight of the patient was not reported 

as being related to the occurrence of postoperative fever. 

An extensive review of the literature revealed no studies which 

investigated the difference, if any, in the occurrence or degree of 

postoperative fever in the normal weight and overweight patient. 

Activity 

The patient's response related to the concept of activity is 

postoperative mobility. 
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Postoperative Mobility 

The benefits of progressive ambulation have been documented 

in several patient populations (Dion, Grevenow, Pollock, Squires, 

Foster, Johnson & Schmidt, 1982). Postoperative ambulation has been 

encouraged to prevent respiratory complications, lower extremity venous 

thromboses, and to improve the patient's morale (Osborne, 1984). Osborne 

(1984) stated that early ambulation may prevent orthostatic intolerance, 

which may begin after as little as six hours of bedrest. 

Much of the literature on ambulation has come from the cardio

vascular arena. Miller, Lies, Carietta, Wampold, DeNardo, Kraus, 

Amsterdam and Mason (1976) demonstrated that early mobilization (sitting 

or standing at bedside for 30 minutes, three times daily) on postopera

tive day one, two, or three reduced the incidence of venous thrombosis 

(p .< .01). Their sample, 21 patients with a mean age of 54 years, 

was recovering from myocardial infarction. Marshall and Hawrysio (1988) 

included the increased potential for thrombus formation due to venous 

stasis in their discussion of the importance of early ambulation 

following bypass graft surgery. 

Postoperative ambulation is at the discretion of the surgeon, 

but the trend is towards early mobilization. Early mobilization is 

discussed in the literature as a significant factor in hastening post

operative recovery and preventing complications (Long, Gowin & Bushong, 

1983). The benefits of getting in and out of bed, and of walking during 

the early postoperative period include the following: improved ventila

tion; increased cardiac output which helps provide the wound with 

substances required for healing; enhanced venous return which decreases 
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stasis; stimulation of muscle tissue; and stimulation of peristalsis 

(Long, Gowin & Bushong, 1983). Howat (1981) addresses postoperative 

mobilization for the cholecystectomy patient by including that active 

breathing exercises, coughing, and movement be insisted upon as soon 

as possible. 

The value of early mobilization on the prevention of postopera

tive atelectasis through improved ventilation is crucial. Atelectasis, 

the most frequent postoperative respiratory complication encountered 

today, consumes considerable time, effort, and economics that are 

directed toward its prevention and treatment (O'Donohue, 1985). 

Bartlett, Gazzaniga and Geraghty (1973) discussed various respiratory 

maneuvers to prevent postoperative pulmonary complications. They cited 

an abnormal pattern of ventilation following surgery as the major causa

tive factor for the changes in pulmonary function. While specific 

respiratory maneuvers attempt to counteract this abnormal ventilatory 

pattern, the authors stated that, in addition, it is equally important 

to insist that early activity and ambulation be carried out postopera

tively. 

Specific pulmonary complications that may occur in the obese 

patient are discussed in the literature (Vaughan, 1982c), including 

a particular risk for hypoxemia and a ventilation-perfusion mismatching. 

In discussing the postoperative management of the obese patient, Vaughan 

(1982c) included a regimen of early ambulation as a necessary adjunct 

to therapy. In discussing postoperative care for the cholecystectomy 

patient, Fishbein (1985) encouraged ambulation as early as the evening 

following surgery. 
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It is clear that early mobilization can benefit the postoperative 

course of patients and is generally encouraged. However, an extensive 

review of the literature revealed no studies in which the time lapse 

between surgery and mobilization was investigated for the normal weight 

and overweight patient. 

Nutrition 

Major manifestations of ineffective responses related to the 

concept of nutrition are postoperative nausea and vomiting. 

Nausea and Vomiting 

Muir, Warner, Offord, Buck, Harper and Kunkel (1987) tell us 

that more than 75 years ago the prophylaxis of nausea and vomiting 

was discussed in the first issue of a journal devoted to anesthesiology. 

Although progress has been made, postoperative nausea and vomiting 

continue to cause delays in recovery time and an increase in morbidity 

and mortality in the postoperative patient (Litwack & Parnass, 1988). 

Nausea has been defined as the desire to vomit (Svenson & Orkin, 1983; 

Bonica, Crepps, Monk & Bennett, 1958) and as the subjective response 

of feeling sick or a need to vomit (Mathia, Bell & Leak, 1988). Vomiting 

has been defined as the series of muscle actions to cause expulsion 

of gastric contents (Mathia, Bell & Leak, 1988; Smessaert, Schehr & 

Artusio, 1959). Since the experience of nausea is often a prodrome 

to vomiting, the two are often measured separately. However, they 

are generally considered together as an undesirable postoperative 

occurrence (Mathia, Bell & Leak, 1988; Wheaton, 1985; Swenson & Orkin, 

1983; Bonica, Crepps, Monk & Bennett, 1958). 
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The overall incidence of postoperative nausea has been reported 

as 20-30% (Mathia, Bell & Leak, 1988; Swenson & Orkin, 1983). Factors 

related to a predisposition for postoperative nausea and vomiting 

include age, sex, body type/weight, duration of anesthesia, and opera

tive site (Muir, et al., 1987; Swenson & Orkin, 1983; Purkis, 1964). 

The incidence of nausea and vomiting in the younger age group (below 

18 years) is consistently higher than in the later age groups (Bonica, 

Crepps, Monk & Bennett, 1958; Muir, et al., 1987). Over three decades 

of research, gender has emerged as a major factor associated with 

postoperative nausea and vomiting. Smessaert, Schehr and Artusio (1959) 

studied nausea and vomiting in the immediate postanesthesia period 

of 1602 patients. In the 18-49 year age group, nausea occurred in 

23% of the males and 28.6% of the females; vomiting occurred in 27.3% 

of the males and 37.4% of the females. In the 50-65 age group, nausea 

occurred in 14.8% of the males and 25% of the females; vomiting occurred 

in 15.6% of the males and 31.7% of the females. Similar results were 

found by Purkis (1964). In a study of 1713 patients, he found that 

over the first 24 postoperative hours the incidence of emetic symptoms 

in females was 33.2% and 17.8% in the males. The difference was highly 

significant (p < .01). Muir, et al. (1987) found that in 780 patients 

undergoing anesthesia and surgery, 37% of the females and 20% of the 

males experienced nausea and/or vomiting within the first 24 postopera

tive hours. 

The surgical site has also been considered a factor in the 

incidence of postoperative nausea and vomiting, but results are incon

clusive. Bonica, Crepps, Monk and Bennett (1958) found a higher 
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incidence of nausea and vomiting following abdominal surgery. Specifi

cally, 71.8% of those patients who had the gallbladder as the site 

of surgery experienced emetic symptoms within his sample of 110 chole

cystectomy cases. Bellvilie, Bross and Howl and (1960) also found the 

incidence of nausea and vomiting to be higher among those patients 

undergoing intra-abdominal surgery. On further analysis, the incidence 

of nausea and vomiting following surgery involving the stomach or 

gallbladder was 17.1%. This result is similar to the 22.6% incidence 

following biliary tract surgery found by Smessaert, Schehr and Artusio 

(1959). Swenson and Orkin (1983) cite these classic studies when they 

report that "intra-abdominal procedures are associated with the highest 

incidence of emetic symptoms" (p. 433). 

Two additional variables that have been determined in relation 

to postoperative nausea and vomiting are duration of surgery and body 

weight. Smessaert, Schehr and Artusio (1959) reported on a study of 

1602 patients recovering from general anesthesia. Following procedures 

that lasted one to two hours, they found the incidence of nausea to 

be 27.5% and the incidence of vomiting to be 21.6%. They found that 

with procedures lasting two to three hours the incidences of nausea 

and vomiting were 31% and 25%, respectively. And for those procedures 

lasting three to four hours, the incidences for nausea and vomiting 

increased to 35.4% and 30%. Bellvilie, Bross and Howl and (1960) reported 

similar findings in their study of 3794 patients to determine factors 

related to nausea and vomiting. They analyzed a "pure" group in order 

to analyze the effect of duration of anesthesia apart from differences 

due to gender and anesthesia agent. For anesthetics lasting one-half 
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hour to one and one-half hours the incidence of nausea and vomiting 

was 17.5%; 28.4% for those lasting one and one-half hours to two and 

one-half hours; and for anesthetics lasting two and one-half to three 

and one-half hours, the incidence was 46% (p < .01). A dose-response 

basis explains the increased incidence of nausea and vomiting as the 

duration of anesthesia increases. Whereby, the greater the mass of 

agent absorbed, the greater the tendency to symptoms of nausea and 

vomiting (Swenson & Orkin, 1983; Purkis, 1964). 

In seeking factors that might determine the incidence of nausea 

and vomiting, Smessaert, Schehr and Artusio (1959) looked at the struc

tural body type of the 1602 patients comprising their sample. Among 

those classified to be the pyknic body type — described as rounded 

and chubby, the incidence of vomiting was 27.5%. This figure is higher 

than the incidences of 20% and 24.8% found in the narrow, slender, 

leptosome body types and the athletic body types, respectively. 

Belville, Bross and Howland (1960) explained that "obese patients, 

who have a large fat reservoir to saturate, have a significantly higher 

incidence of nausea and vomiting than those who are thin" (p. 192). 

They found a significantly higher proportion of obese patients in the 

vomiting groups (p < .02) when 3794 patients were studied. However, 

the authors did not include the definitions of obese or thin that they 

utilized in classifying the patients. In a sample of 52 females, 

Mathia, Bell and Leak (1988) found that the group of patients whose 

mean weight was 16 and 18 pounds heavier than the two other groups 

had a higher incidence of nausea and vomiting. The variables of gender 

and surgical procedure were controlled in this study, and the anesthesia 



51 

technique was standardized for the sample. Muir, et al. (1987) utilized 

BMI as the index of obesity in their study of 780 patients. The 

researchers disallowed the inclusion of those procedures known to be 

associated with postoperative nausea and vomiting, including intra

abdominal procedures. A standard anesthetic technique was used. The 

BMI was compared, separately for men and women, in those with and with

out postoperative nausea and vomiting. A two-tailed t-test was used 

and p < .05 was considered significant. Using this type of analysis, 

there was no difference in the mean BMI between the females or males 

who experienced nausea and vomiting compared to those who did not. 

The occurrence of postoperative nausea and vomiting was found 

to be related to several variables including type of surgery, duration 

of anesthesia, gender, and obesity. However, no studies could be found 

that looked at the concept of overweight in relation to postoperative 

nausea and vomiting. 

Fluids 

A manifestation of an ineffective response related to the concept 

of fluids is a prolonged need for intravenous therapy. 

Duration of Intravenous Therapy 

The management of fluids and electrolytes is an essential part 

of the care of the surgical patient. There is a wide range of normal 

values for body fluids based on the person's age, weight, body size, 

and sex (Jordan, 1988). The amount of total body fluid in adults is 

based on the percentage of body fat; fat contains less water, and a 

lean body mass will have more body fluid. The body attempts to maintain 
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a homeostatic environment. The internal environment is maintained 

by the kidneys, brain, lungs, skin, and gastrointestinal tract. The 

stress of surgery may alter the internal environment. In this situation, 

extracellular fluid loss may occur via evaporation, blood loss, and 

third spacing. In general, insensible loss is approximately 500 milli

liters per meter squared of body surface. During anesthesia, the 

insensible loss through the breathing circuit must be considered when 

estimating fluid loss and replacement therapy. Additional losses of 

fluids during anesthesia occur via unhumidified gases, high flows, 

surgical trauma, and fever. Replacement of fluids in the postoperative 

period is a key component to successful postoperative management. 

Following the immediate postoperative recovery period and after 

the vital signs are stable, replacement therapy will continue until 

the patient is able to resume oral intake. The nutritional losses 

sustained from operative trauma of a cholecystectomy have been assessed 

as 12 grams of nitrogen, 75 grams of protein, and 100 grams of muscle 

for a man of average build (Irving & Rushman, 1971). These losses 

continue for five to six days postoperatively. The response to surgical 

injury also consists of a rise in blood glucose and nonesterified fatty 

acids. A 70 kilogram adult has approximately five grams of blood 

glucose and 100 grams of liver glycogen that can be readily converted 

into glucose; a storage supply sufficient for only about 24 hours 

(Irving & Rushman, 1971). In general, a 70 kilogram adult requires 

2,500-3,000 calories, 10-14 grams of nitrogen, and 2,000-3,000 milli

liters of water for maintenance, in absence of any complications that 
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would increase energy requirements. The fluid and electrolyte require

ments are proportionate to body surface area, regardless of the age 

of the patient (Rutherford, 1989). Thus, fluid and electrolyte therapy 

has three objectives: to maintain daily requirements, to restore 

previous losses (as in preoperative vomiting), and to replace present 

losses. 

Intravenous therapy following cholecystectomy is generally 

continued until oral intake by the patient can meet fluid requirements. 

Of course, postoperative complications or the need for intravenous 

medications may require intravenous therapy after the patient has 

resumed oral intake. Fishbein (1985) stated that for elective chole

cystectomy, intravenous fluids are continued until it is determined 

that the patient will tolerate oral feedings. Gastrointestinal ileus 

rarely occurs, and most patients are willing to take clear liquids 

three to four hours following surgery (Fishbein, 1985). In addition, 

"many patients are immediately able to consume all types of food post

operatively" (Fishbein, 1985, p. 218). Howat (1981) confirms this 

mode of therapy. He stated that fluid therapy is continued until 

adequate nourishment is tolerated by mouth. Because the body can sur

vive for a prolonged period without nutrients, per se, intravenous 

therapy is usually discontinued when the cholecystectomy patient can 

tolerate oral fluids (Rutherford, 1989). On the other hand, postopera

tive complications including infection, fever, or prolonged nausea 

and vomiting may necessitate continuation of intravenous therapy. 

The hazards of intravenous therapy are documented in the litera

ture (Rutherford, 1989; Crow, 1987; Soule, 1983) including sepsis, 
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cellulitis, endocarditis, and abcesses. The intravenous system provides 

direct access to the patient's vascular system for the administration 

of necessary agents. Unfortunately, it also provides access for micro

organisms to invade the vascular system. Each year 1.3 million patients 

experience intravenous infusion phlebitis; 35,000 experience septicemia; 

and 30% of all nosocomial bacteremias result from intravenous therapy 

(Crow, 1987; Messner & Gorse, 1987). 

It has been established that the risk of infection increases 

with the length of time the patient has the intravenous catheter in 

place (Simmons, 1982). This risk rises dramatically after 48 hours 

of continuous therapy. However, "when a synthetic IV device is inser

ted, a loosely formed fibrin sheath adheres to the intravascular portion 

of the device within 24-48 hours, forming an ideal culture medium in 

which microorganisms can proliferate protected from host defenses and 

antibiotics" (Messner & Gorse, 1987, p. 27). Not all intravenous infec

tions are preceded by or associated with phlebitis, and they may occur 

in the absence of fever or bacteremia. Intravenous related complications 

have clearly been associated with prolonged hospitalization, as well 

as increased morbidity and mortality (Soule, 1983). 

It is documented in the literature that fluid therapy require

ments are based, in part, on the patient's age, sex, weight, and body 

surface (Rutherford, 1989; Jordan, 1988; Irving & Rushman, 1971). 

In addition, the risks associated with intravenous therapy have been 

investigated (Maki, 1985). However, a review of the literature revealed 

no studies in which the difference, if any, in the duration of con

tinuous postoperative intravenous therapy was investigated in the normal 

weight and the overweight or obese patient. 
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Situational Variables 

Three situational variables that may be influenced by responses 

within the physiologic mode of adaptation are length of hospital stay, 

duration of surgery, and time in recovery. 

Length of Hospital Stay 

Approximately 40% of the health care costs are related to hos

pital utilization (Epstein, Read & Hoefer, 1987). In 1984, Munoz, 

Tinker, Margolis and Wise investigated the economics of the cholecys

tectomy procedure. In their sample of 21 patients undergoing elective 

cholecystectomy without common bile duct exploration, the mean length 

of stay (LOS) was 8.0 days plus or minus 3.2. However, LOS was not 

investigated in relation to body weight of the patient. Length of 

stay data was also reported by Levin, Malloy and Hyman (1987). Their 

investigation was of postoperative pain in 40 females who underwent 

elective cholecystectomy. The mean LOS for the control group, receiving 

only routine postoperative care, was five days. In yet another study, 

in which pain management by patient controlled analgesia versus.intra

muscular analgesia was investigated, 34 patients comprised the sample 

of cholecystectomy patients to receive intramuscular Demerol (Jackson, 

1989). The mean LOS for this group was 6.3 days. Similar lengths 

of stay following elective cholecystectomy without common bile duct 

exploration are reported as 6.6 days (Luna, Heimbach, Olson & Hanson, 

1986) and 6.8 days (Devine, O'Connor, Cook, Wenk & Curtin, 1988). The 

mean ages for the samples were 53 years and 47.9 years, respectively. 



56 

Cost effectiveness via shorter hospital stays has prompted 

research since more days of care are provided for cholecystectomy than 

for any other surgical procedure in this country (Hall, 1987; Reder, 

Fineberg, Rosoff & White, 1983). In order to measure the effect of 

shorter LOS for cholecystectomy without common duct exploration, Reder, 

Fineberg, Rosoff and White (1983) conducted a retrospective study of 

107 patients. The patients were grouped according to two lengths of 

stay; less than or equal to six days, and those who stayed seven to 

ten days. The patients in each group were matched in the following 

parameters: sex, age, preoperative LOS, and presence of secondary 

diagnoses. The two groups were equally active on entering surgery. 

Duration of anesthesia was similar in the two groups (two tailed 

t-test, .10 > p > .05) and number of doses of narcotics administered 

on the day of surgery and the two subsequent days showed no significant 

difference between the two groups (p < .10). Unfortunately, patient 

weight was not a parameter investigated in either group. Hall (1987) 

reported on 102 elective cholecystectomies without common duct explora

tion in which 77 of the patients were discharged on the second 

postoperative day. Obesity, beyond twice the patient's ideal weight, 

delayed the discharge of three patients; one was discharged on day 

three, and two on day four. 

In an analysis of 500 medical records, Marchette and Holloman 

(1986) identified seven variables related to LOS. Ten variables were 

included in the study: discharge day of the week, admission day of 

the week, discharge destination, age, gender, diagnosis, and four 

variables relating to discharge planning. Multiple regression analysis 
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was used to determine the significance of the study variables to LOS. 

Data analysis revealed a significant correlation between the four 

variables of discharge planning and LOS. No relationship was found 

between admission or discharge day of the week and LOS. Discharge 

destination to a nursing home increased LOS by ten to 12 days. Increased 

age was related to increased LOS, but gender and diagnosis were both 

unrelated. However, the diagnostic groups in this study did not include 

any surgical diagnoses, nor was body weight investigated in relation 

to LOS. A retrospective randomized review of 30 charts of postoperative 

lumbar laminectomy patients was conducted by Neatherlin, Brill hart 

and Henry (1988) in an attempt to identify factors influencing LOS. 

The patients fell into three groups: short stay (six days or less), 

moderate stay (seven to eight days), and long stay (nine days or 

longer). There was no significant difference in the mean age of the 

groups. Using the Kruskall Wallis One Way Analysis of Variance, the 

three groups were compared. There was no significant difference between 

LOS and gender, age, or length of surgical procedure. However, 

increased number of doses of analgesics were associated with longer 

hospitalizations. The body weight of the patient was not investigated 

or reported in relation to LOS. 

The literature review revealed one study in which the relation 

of body weight to LOS was investigated. The study by Epstein, Read 

and Hoefer (1987) was based on all patients admitted for total knee 

and total hip replacement for a one year period. By retrospective 

chart review, the patients were grouped into subgroups based on their 

actual weight compared to their ideal weight. Percent of ideal body 
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weight was calculated from the preoperative height and weight on the 

medical record. The subgroups included 100-110% of ideal weight (normal 

weight), 111-140%, 141-170% (moderate obesity), and above 170% of ideal 

weight. The sample consisted of 354 patients with a mean age of 66 

years. The data revealed that patients with body weight greater than 

170% of ideal weight tended to have longer stays (25.68 plus or minus 

8.95 days) while those with moderate obesity had lengths of stay similar 

to normal weight patients (22.02 plus or minus 10.98 days versus 20.11 

plus or minus 5.41 days, p < .05). The researchers acknowledged that 

the data pattern may be related to a bias inherent in the sample. 

Because joint replacement is an elective procedure, the physicians 

may have selected only the most healthy of the overweight or obese 

for the procedure. Those patients who were extremely overweight (body 

weight > 188% of ideal) had mean LOS 35% longer than normal weight 

patients. 

Duration of Surgery 

The duration of the surgical procedure has been associated with 

the incidence of postoperative wound infections (Garibaldi, Brodine, 

Matsumiya & Coleman, 1985; Cruse & Foord, 1980; Cruse, 1975). Cruse 

(1975) reported that the infection rate for clean wounds doubles with 

every hour of procedure duration. Ortona, Federico, Fantoni, Pallavicini. 

Ricci and Antinori (1987) reported incidences of infection for clean 

procedures lasting 30-60 minutes as 3-4% and 8.8% for procedures lasting 

60-120 minutes. 
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The mean duration of surgery has been reported in studies of 

cholecystectomy. Andrew and Roty (1987) reported on 242 cholecystec

tomies without common duct exploration or cholangiography. The mean 

operating time was 74.4 minutes. The mean operating time increased 

to 85.6 minutes for 286 procedures in which intraoperative cholangio

graphy was performed. Todd and Reemtsma (1978) reviewed 1,000 records 

of patients who had undergone elective cholecystectomy. They reported 

a mean operating time of 115 minutes. This figure is similar to the 

mean operating time of 130 minutes reported by Garibaldi, Brodine, 

Matsumiya and Coleman (1985) for 678 elective cholecystectomies. 

Researchers discuss the likelihood that obesity will lead to 

an increased duration of operation due to the technical challenges 

presented (Pasulka, Bistrian, Benotti & Blackburn, 1986; Fishbein, 

1985). In addition, the duration of surgery has been investigated 

in relation to several variables, including incidence of postoperative 

wound infection (Garrow, Hastings, Cox, North, Gibson, Thomas & Meade, 

1988; Cruse & Foord, 1980; Todd & Reemtsma, 1978). However, an exten

sive review of the literature revealed no studies in which the 

difference, if any, in the duration of surgery was investigated in 

the normal weight and the overweight adult. 

Time Spent in Postanesthesia Recovery 

One question in regard to postanesthetic care is: When should 

anesthesia monitoring cease? This subject was addressed by Fraulini 

(1987) in a discussion of the objectives of postanesthesia care. The 

objectives are based, in part, on the critical incidents that have 
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been demonstrated to occur with frequency during the immediate post

operative period, and they include abnormalities in blood pressure, 

dysrhythmias, and prolonged airway management. 

It is generally accepted that patients may be discharged from 

the postanesthetic recovery area only after vital signs are stable 

and after an evaluation of the patient's condition (usually by the 

anesthesiologist or designee) (Fraulini, 1987). One accepted means 

of assessing the postanesthetic patient is by an objective scoring 

system. An example is the REACT scoring system (Fraulini, 1987). 

Numerical values of zero, one, or two are given for standard criteria 

that evaluate respiration, energy, alertness, circulation, and tempera

ture. The value obtained when assessing a patient by a scoring system 

is an index of recovery that is of value in determining when postanes

thetic monitoring is no longer necessary.- The benefit of any of the 

scoring systems is that they are an objective assessment of patient 

functioning. When the patient is functioning at a level that meets 

postanesthetic discharge criteria, it is less likely that a critical 

incident will occur. Most postanesthetic care units require a minimum 

stay of one hour, since less time does not allow for sufficient data 

to show trends in the patient's condition (Drain & Christoph, 1987; 

Fraulini, 1987). 

Obesity can present many difficulties in the postanesthetic 

recovery area. While the perioperative risk factors associated with 

being 25-30% overweight are minimal (Drain & Christoph, 1987; Vaughan, 

1982a), an increased perioperative morbidity and mortality is clearly 

associated with a BMI of more than 30 (Vaughan, 1982a). Obese patients 
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have an increased risk of pulmonary complications that can be directly 

correlated with weight (Drain & Christoph, 1987; Vaughan, 1982c). 

Marked hypoxemia in the first 48 postoperative hours is likely (Vaughan, 

1982a) due to a marked reduction in the expiratory reserve volume and 

functional reserve capacity. This often results in a mismatch of 

ventilation to perfusion in dependent lung zones. In addition, obese 

patients are at a higher risk for postanesthetic regurgitation and 

aspiration. Postanesthetic concerns are directed toward minimizing 

hypoxemia, preventing phlebothromboses, and correcting fluid imbalances 

(Vaughan, 1982a). 

Obese patients metabolize certain inhalation agents in a differ

ent manner than non-obese patients (Vaughan, 1982a). Cork, Vaughan 

and Bentley (1980) assessed the outcomes of 67 morbidly obese subjects 

(mean weight 126 kilograms), who by random assignment received four 

different general anesthesia techniques. Three were with inhalation 

agents, and one was a narcotic anesthetic. The comparison of several 

variables was accomplished, including time to opening eyes on command 

and time to extubation (both measured from last skin stitch), ventila

tion time postop, and recovery room time. Analysis of variance and 

the Student t-test were used to make the comparisons with significance 

set at p < .05. The researchers concluded from the analysis that "there 

is no clinical evidence to indicate that the obese patient will store 

more of the agent in adipose tissue and therefore take longer to wake 

up" (Cork, Vaughan & Bentley, 1980, p. s258). In the study, the time 

to extubation and total recovery room time was similar for the group 

receiving narcotic anesthesia and the groups who received inhalation 
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agents. Yet, Brown (1986) includes a prolonged anesthetic exposure 

time as an essential factor which may contribute to an increased dura

tion and challenge in the postanesthetic care area for the obese patient 

(defined by Brown as 20% above ideal weight). 

The length of stay in the postanesthetic recovery area will 

be influenced by several variables. The risks associated with obesity 

that may be encountered in the immediate postoperative period are well 

documented (Drain & Christoph, 1987; Brown, 1986; Vaughan, 1982a) and 

may increase the time required for postanesthetic monitoring. However, 

no studies could be found in which the difference, if any, in the mean 

length of time spent in the postanesthetic recovery area was empirically 

tested in the normal weight and overweight adult. 

Summary 

Body mass index was identified as the best measure of relative 

body weight. A BMI of 26.9 through 31.4 represents those females who 

are 20-40% overweight; for males, a BMI of 27.2 through 31.8 corresponds 

to 20-40% overweight. The person's body weight is considered a part 

of the internal environment within the Roy Adaptation Model. Although 

the model was identified as providing the framework for several research 

studies, no studies were found that specifically investigated responses 

relating to the physiologic mode of adaptation in the overweight adult. 

Elective cholecystectomy is usually associated with minimal 

blood loss, and a review of the literature revealed no studies which 

investigated factors associated with increased blood loss for this 

procedure. Purulent wound drainage was reported to be 10% in subjects 
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25-80% over ideal weight. Following cholecystectomy, wound sepsis 

was significant in the males with a BMI of 27 or more and in females 

with a BMI of 30 or more. 

Findings of both hypersensitivity to pain and increased pain 

threshold were reported in research studies of obese subjects. Fever 

was reported to occur at a rate of 13.4% for clean-contaminated proce

dures. However, no studies were found in which the occurrence of 

postoperative fever in the overweight cholecystectomy patient was 

investigated. Early and progressive ambulation have been documented 

to prevent respiratory complications, lower extremity venous thromboses, 

and hasten the recovery period. The time lapse between surgery and 

mobilization for the overweight cholecystectomy patient was not des

cribed in the literature. 

Postoperative nausea and vomiting occurs in the surgical patient 

and has been related to patient gender, surgical site, duration of 

surgery, and body weight. Increased occurrence of nausea and vomiting 

was associated with female gender, upper abdominal procedures, and 

in patients who were 16 to 18 pounds heavier than a normal weight group. 

However, when a standard anesthetic was used, there was no difference 

in the mean BMI of males and females who experienced nausea and vomiting 

and those who did not. Intravenous therapy is generally continued 

following cholecystectomy until oral intake can satisfy fluid require

ments. Postoperative complications may prolong the period of intravenous 

therapy. 

Although increased length of hospital stay, duration of surgery, 

and time spent in postanesthesia recovery were reported for obese 
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surgical patients, no empirical data were found which related these 

situational variables to the 20-40% overweight group. 
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CHAPTER III 

METHODOLOGY 

The study design, sample and setting, the procedure for protec

tion of human subjects, and the data collection instrument are described 

in this chapter. The procedure for data collection and the plan for 

data analysis are also presented. 

Design 

A descriptive design using retrospective chart review was used 

to examine responses to the surgical experience of overweight and normal 

weight adults having cholecystectomies. Differences between the two 

groups were examined. Data collection occurred subsequent to the sub

ject's discharge and was completed over a one month period. Subjects 

were discharged between January 1988 and July 1989. 

Sample 

The subjects had a cholecystectomy with one of the following 

pre-surgical diagnoses: acute or chronic cholecystitis, cholelithiasis, 

or acute/chronic cholecystitis with cholelithiasis. A systematic 

sampling procedure was used, and the criteria for admission to the 

study were as follows: 

1. Age 18 or older. 

2. Body Mass Index of 20-24 (normal weight group), or 26.9-

31.4 (overweight females) or 27.2-31.8 (overweight males). 
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3. The surgery was a scheduled elective procedure. 

4. A simple cholecystectomy without common duct exploration 

was performed, with or without intraoperative cholangio

grams. 

5. Surgery was performed under general anesthesia. 

6. Patient controlled analgesia was not used postoperatively. 

Demographic data included the following: sex, age, height, weight, 

medical diagnoses, and pain medications ordered during the postoperative 

hospitalization (Appendix B). 

Setting 

The setting was a 300 bed general hospital in a Southwestern 

city where approximately 20 cholecystectomies are performed monthly. 

This site was selected because this volume of cholecystectomy procedures 

was needed in order to generate a sample population within the proposed 

time frame for the study. The hospital is typical of other hospitals 

in this city in regard to client population and standards of care. 

The surgeons and anesthesiologists that practice at the study site 

also practice throughout the city. Data were collected on patients 

who underwent cholecystectomy surgery within the inpatient surgical 

suite. 

Human Sub.iects 

The study was approved by the Human Subjects Committee of the 

University of Arizona prior to data collection (Appendix A). Confiden

tiality of data and anonymity of the sample was assured through the 
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use of medical record identification numbers. Only aggregate data 

is reported. 

Instrument 

One data collection tool, designed by the investigator, was 

used (Appendix C). The three-page-tool consisted of a series of verti

cal columns. In the first two columns of each page, the identification 

number of the subject and the study group assignment was recorded. 

The remaining columns on each page were used to record information 

related to each of the fourteen dependent variables. Demographic data 

were recorded on a separate page. 

Method of Data Collection 

Data collection occurred subsequent to the patient's hospital 

discharge. A retrospective review of the medical records of all consec

utive patients undergoing a cholecystectomy without common duct 

exploration at the study site was performed by the investigator. The 

record review included those patients admitted for cholecystectomy 

on January 1, 1988 through June 30, 1989. For those subjects 18 years 

of age and older, the BMI was calculated by dividing the weight (in 

kilograms) by the square of the height in meters (kg/m2). Height and 

weight data was taken from the subjects' medical records. Metric con

versions for the height and weight, when necessary, were 2.2 kilograms 

per pound and 2.5 centimeters per inch. 

If the subject's calculated BMI met the normal or overweight 

criteria, he or she would be admitted to the appropriate group, and 
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collection of subsequent study data continued. Information related 

to each variable was recorded on the data collection tool. 

Pilot Study 

A pilot study was conducted to determine the feasibility of 

the proposed methodology. Five records were reviewed, and data related 

to each study variable was retrieved. The proposed methodology was 

considered feasible. Data collected in the pilot study were discarded 

and not included for analysis in the present study. 

Data Analysis Plan 

Descriptive statistics were used to analyze the demographic 

data. Because the direction of differences in means between the two 

groups was not hypothesized, the two-tailed Student's t-test was used 

to test for differences in means of the measurement scores. Due to 

unequal variances, the separate variance estimate was used to test 

for: 

1. The difference in the milliliters of blood lost by the 

two study groups. 

2. The difference in the frequency and dosage of intravenous 

Morphine. 

3. The difference in the dosage of intramuscular Morphine. 

4. The difference in the frequency and dosage of intravenous 

Demerol. 

5. The difference in the frequency and dosage of oral Demerol. 

6. The difference in the frequency and dosage of oral Tylenol. 
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7. The difference in the number of episodes of nausea and 

vomiting. 

8. The difference in the number of occurrences of fever. 

9. The difference in the amount of time elapsed between surgi

cal ending time and the first time walking. 

The pooled variance estimate was used to test for: 

1. The difference in the number of times intramuscular Morphine 

was administered. 

2. The difference in the frequency and dosage of intramuscular 

Demerol. 

3. The difference in the mean degrees of temperature. 

4. The difference in the amount of time elapsed between surgi

cal ending time and first time out of bed. 

5. The difference in the interval between surgical starting 

and ending times. 

6. The difference in the time spent in postanesthesia recovery. 

7. The difference in the hours of continuous postoperative 

intravenous therapy. 

8. The difference in the lengths of hospital stay. 

Due to the number of variables investigated, a level of statistical 

significance less than or equal to .005 was used to account for the 

effect of multiple t-test calculations on the increased probability 

of making a type I error. 
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Summary 

A descriptive research design was used in this study. Data 

collection by the investigator occurred subsequent to the patient's 

discharge from the hospital following cholescystectomy. A data collec

tion tool was designed for retrospective recording of data related 

to blood loss, wound drainage, postoperative pain, fever, mobility, 

nausea, vomiting, intravenous therapy, and situational variables. Data 

were analyzed using the t-test to test the differences in means between 

the two groups. Frequencies, percents, and means were used to describe 

the sample. For the multiple t-test calculations, a pre-selected 

probability level less than or equal to .005 was used to determine 

signi fi cance. 
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CHAPTER IV 

RESULTS OF DATA ANALYSIS 

A descriptive design using retrospective chart review was used 

to examine selected responses of the surgical experience of normal 

and overweight adults having a cholecystectomy. Differences between 

the means were examined for each response. The characteristics of 

the sample and the results of the data analysis are presented in this 

chapter. 

Description of the Sample 

The sample consisted of 59 subjects who had a primary admission 

diagnosis of one of the following: acute or chronic cholecystitis, 

cholelithiasis, or acute/chronic cholecystitis with cholelithiasis. 

As expected, the majority of the total sample, 76.3% (n=45), was female. 

Ages of the subjects ranged from 18 years to 91 years with a mean age 

of 51.6 (s.d.=18.4) years. Forty-eight percent of the subjects were 

age 50 or below, and 25% of the subjects were age 35 and below. The 

50-65 year age group accounted for approximately 27% of the sample, 

and the remaining 25% of the sample were 65 years and older. 

The demographic information related to the study groups is 

presented in Table 1. Twenty-two subjects comprised the normal weight 

group, and 37 comprised the overweight group. The mean age of the 

normal weight group was 52 years (s.d.=20). The normal weight group 

was 90% (n=18) female. The mean age of the overweight group was 51 
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Table 1. Comparison of Group Mean for Age, Height, Weight and Body 
Mass Index in Normal Weight and Overweight Subjects 

Groups 

Normal Weight Overweight 

(n=22) (n=37) 

Characteristic Mean S.D. Mean S.D. 

Age 52.4 19.6 51.2 18.0 

Height in meters 1.6 .093 1.57 .095 

Weight in kilograms 58.5 8.9 72.1 10.2 

Body mass index 22.6 1.1 28.8 1.3 
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(s.d.=18) years, and this group was 70% (n=27) female. Heights of 

the subjects were similar for the two groups at 1.6 meters (s.d.=.09) 

and 1.57 meters (s.d.=.09) for the normal and overweight groups respec

tively. The differences in the weights and body mass indices reflect 

the normal and overweight characteristics of the two groups. 

Review of the data indicated that the range for the number of 

coexisting medical diagnoses was zero to four for the total sample. 

Two subjects had four medical diagnoses each, and both were in the 

overweight group. Fifty-four percent (n=11) of the normal weight group 

had one medical diagnosis, and 37% (n=9) had none. In the overweight 

group, 51% (n=17) had no medical diagnoses, 32% (n=12) had one, and 

16% (n=6) had two. 

Results Related to Research Questions 

Research question 1: Is there a difference in the milliliters 

of blood lost during surgery by overweight and normal weight adults 

undergoing cholecystectomy? The mean blood loss in the normal weight 

group was 104.2 milliliters (ml) with a standard deviation of 50.2. 

The mean blood' loss in the overweight group was 149.5 ml with a standard 

deviation of 145.2. The difference in means for blood loss was 45.3 

ml, and the t-test was not statistically significant (p = .131). 

Research question 2: Is there a difference in the occurrence 

of purulent wound drainage, during the postoperative period of hospital

ization, in overweight and normal weight adults undergoing cholecystec

tomy? Only one subject, a member of the overweight group, experienced 

purulent wound drainage. Therefore, statistical analysis of this study 

variable was not performed. 
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Results of the statistical analyses related to questions three 

through six are presented in Table 2. Findings related to research 

questions three and four will be presented together. Research question 

3: Is there a difference in the number of times intramuscular, intra

venous, or oral Demerol, Morphine, or Tylenol with codeine is adminis

tered to overweight and normal weight adults during the postoperative 

hospitalization? Research question 4: Is there a difference in the 

total amount of intravenous, intramuscular, or oral Demerol, Morphine, 

or Tylenol with codeine administered to normal and overweight adults 

during the postoperative hospitalization? Intravenous Morphine was 

administered a mean of 1.3 times in the normal weight group with a 

standard deviation of 1.8. The mean frequency of administration in 

the overweight group was 2.0 times with a standard deviation of 3.3. 

The difference in frequency was not statistically significant (p = 

.319). The mean dosage of intravenous Morphine to the normal weight 

group was 3.0 milligrams (mg) with a standard deviation of 4.3 mg. 

The mean dosage in the overweight group was 11 mg with a standard 

deviation of 28.4. The difference in the means was not statistically 

significant (p = .103). The mean frequency for the administration 

of intramuscular Morphine to the normal weight group was .31 times 

with a standard deviation of 1.4. For the overweight group, the mean 

frequency of intramuscular Morphine administration was .59, with a 

standard deviation of 2.0. The difference in the means was not statis

tically significant (p = .585). The mean dosage of intramuscular 

Morphine for the normal weight group was 1.9 mg with a standard devia

tion of 8.9. For the overweight group, the mean dosage of Morphine 



Table 2. Comparison of Group Means Between Normal Weight and Overweight Subjects in Terms 
of Regulation: Postoperative Pain and Fever 

Study Variable 

Normal Weight 

Mean S.D. 

Overweight 

Mean S.D. t-value p-value* 

Frequency-IV Morphine (times) 1.3 1.80 2.0 3.30 -1. 01 .319 

Total dose-IV Morphine (mgs.) 3.0 4.36 11.0 28.40 -1. 67 .103 

Frequency-IM Morphine .31 1.40 .59 2.00 55 .585 

Total dose-IM Morphine 1.9 8.90 4.4 16.40 76 .449 

Frequency-IV Demerol .63 1.09 .91 1.70 75 .455 

Total dose-IV Demerol 5.9 9.40 9.2 16.10 88 .380 

Frequency-IM Demerol 9.0 5.30 7.5 5.80 . 92 .362 

Total dose-IM Demerol 580.2 365.60 556.7 459.50 . 20 .839 

Frequency-Oral Demerol .09 .43 .18 .88 58 .566 

Total dose-Oral Demerol 9.0 42.60 18.9 87.60 58 . 566 

Frequency-Tylenol with Codeine 2.1 4.50 1.4 2.00 . 73 .474 

Total dose-Tylenol with Codeine 115.9 272.90 77.8 121.10 > 62 .541 

Occurrence of Fever (times) .95 1.10 1.8 2.40 -1. 95 .056 

Mean Temperature (degrees) 98.8 .63 99.2 .67 -2. 16 .035 

* Significance level: p < .005 

cn 
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was 4.4 mg with a standard deviation of 16.4. The t-test was not 

statistically significant at p = .449. No subject received Morphine 

by mouth. 

Intravenous Demerol was administered to the normal weight group 

20 times to yield a mean of .63 times and a standard deviation of 1.09. 

In the overweight group, the mean was .91 times with a standard devia

tion of 1.7. At p = .455, the t-test was not statistically significant. 

The mean dosage of intravenous Demerol for the normal weight group 

was 5.9 mg with a standard deviation of 9.4. The mean dosage in the 

overweight group was 9.2 mg with a standard deviation of 16.1. The 

t-test results were not statistically significant for this variable 

(p = .380). The mean frequency of intramuscular Demerol administered 

to the normal weight group was 9.0 times with a standard deviation 

of 5.3. In the overweight group, the mean frequency was 7.5 times 

with a standard deviation of 5.8. The difference between groups was 

not significant (p = .362). The mean total dosage of intramuscular 

Demerol was 580.2 mg in the normal weight group with a standard devia

tion of 365.6. In the overweight group, the mean total dosage of 

Demerol was 556.7 mg with a standard deviation of 459.5. The difference 

in the means was not statistically significant at p = .839. Demerol 

was administered by mouth twice in the normal weight group and seven 

times in the overweight group, with no statistically significant dif

ferences (p = .566). The mean total dosage of oral Demerol administered 

to the normal weight group was 9 mg with a standard deviation of 42.6. 

In the overweight group, the mean dosage was 18.9 mg with a standard 
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deviation of 87.6. The difference in the means was not significant 

at p = .566. 

Tylenol with codeine was administered to the normal weight group 

a mean of 2.1 times and a standard deviation of 4.5. The mean frequency 

of administration to the overweight group was 1.4 times with a standard 

deviation of 2. The t-test was not statistically significant at 

p = .474. The mean total dose of Tylenol with codeine in the normal 

weight group was 115.9 mg with a standard deviation of 272.9. For 

the overweight group, the mean was 77.8 mg with a standard deviation 

of 121.1. The difference in the means was not significant (p = .541). 

Morphine sulfate was administered intravenously to 38% (n = 

23) of the total sample for postoperative pain. Demerol was adminis

tered intravenously to 33% (n = 20). Intramuscular pain medication 

consisted of Morphine for 6% of the subjects (n = 4) and Demerol for 

84% (n = 50). Tylenol with codeine was administered orally to 45% 

of the subjects (n = 27). Percocet was administered to 23% (n = 14) 

of the sample. 

Research question 5: Is there a difference in the occurrence 

of fever during the first 48 postoperative hours in overweight and 

normal weight adults undergoing cholecystectomy? The mean occurrence 

of fever in the normal weight group was .95 times with a standard 

deviation of 1.1. In the overweight group, fever occurred a mean of 

1.8 times with a standard deviation of 2.4. The t-test results were 

not significant (p = .05) at the pre-selected .005 level of significance 

for this study. 
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Research question 6: Is there a difference in the mean tempera

tures occurring during the first 48 postoperative hours in normal and 

overweight adults undergoing cholecystectomy? The mean temperature 

in the normal weight group was 98.8 degrees Fahrenheit with a standard 

deviation of .625. In the overweight group, the mean was 99.2 degrees 

Fahrenheit with a standard deviation of .67. The difference in the 

means of .4 degrees yielded a t-value of -2.16 (p = .035) which was 

not statistically significant. 

Results of the statistical analyses related to questions seven 

and eight are presented in Table 3. Research question 7: Is there 

a difference in the hours of time elapsed between the surgical ending 

time and the first time out of bed for overweight and normal weight 

adults undergoing cholecystectomy? In the normal weight group, the 

mean number of hours between surgery and the first time out of bed 

was 12.6 hours with a standard deviation of 5.1. The overweight group's 

mean number of hours between surgery and first time out of bed was 

11 hours with a standard deviation of 5.8 hours. The t-test was not 

statistically significant (p = .284). 

Research question 8: Is there a difference in the number of 

hours elapsed between the surgical ending time and the first time 

walking for overweight and normal weight adults undergoing cholecystec

tomy? The mean number of hours elapsed between surgery and the first 

time walking for the normal weight group was 18.4 hours with a standard 

deviation of 12.9. The mean number of hours was 16.6 hours in the 

overweight group with a standard deviation of 7.3. The t-test was 

not statistically significant at p = .569. 



Table 3. Comparison of Group Means Between Normal Weight and Overweight Subjects in Terms 
of Mobi1i ty 

Study Variable 
Normal Weight 
Mean S.D. 

Overweight 
Mean S.D. t-value p-value* 

Hours Elapsed to 
Out of Bed 

12.6 5.1 11.0 5.8 1.08 .284 

Hours to First 
Time Walking 

18.4 12.9 16.6 7.3 .58 .569 

* Significance level = p < .005 

-J 
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Results of the statistical analyses related to questions nine, 

10 and 11 are presented in Table 4. Research question 9: Is there 

a difference in the number of documented episodes of nausea during 

the 48 hour period following surgery in overweight and normal weight 

adults undergoing cholecystectomy? In the normal weight group, the 

mean number of episodes of nausea was 1.2 episodes with a standard 

deviation of 1.4. The mean number of episodes of nausea in the over

weight group was .35 episodes with a standard deviation of .63. The 

difference in means was 1.05. The t-test for this variable was not 

statistically significant (p = .009). 

Research question 10: Is there a difference in the number of 

documented episodes of vomiting during the 48 hour period following 

surgery in overweight and normal weight adults undergoing cholecystec

tomy? The mean number of episodes of vomiting was .36 episodes in 

the normal weight group with a standard deviation of .79. The mean 

was .05 episodes in the overweight group with a standard deviation 

of .22. The t-value of 1.79 was not statistically significant at .086. 

Research question 11: Is there a difference in the number of 

hours of continuous intravenous therapy following surgery in overweight 

and normal adults undergoing cholecystectomy? The mean number of hours 

of intravenous therapy in the normal weight group was 54.9 hours with 

a standard deviation of 20. The mean number of hours of intravenous 

therapy was 50.6 hours in the overweight group with a standard deviation 

of 17.5. The t-test was not statistically significant (p = .391). 

Results of the statistical analyses related to questions 12, 

13, and 14 are presented in Table 5. Research question 12: Is there 



Table 4. Comparison of Group Means Between Normal and Overweight Subjects in Terms of 
Nutrition and Fluids: Nausea and Vomiting and IV Therapy 

Normal Weight Overweight 
Study Variable Mean S.D. Mean S.D. t-value p-value* 

Episodes of nausea 1.2 1.4 .35 .63 2.82 .009 

Episodes of vomiting .36 .79 .05 .22 1.79 .086 

Hours of IV Therapy 54.9 20 50.6 17.5 .87 .391 

* Significance level = p < .005 



Table 5. Comparison of Group Means Between Normal Weight and Overweight Subjects in Terms 
of Situational Variables 

Normal Weight Overweight 
Study Variable Mean S.D. Mean S.D. t-value p-value* 

Length of Stay 4.8 2.0 4.4 1.7 .86 .391 
(days) 

Time in Surgery 57.9 27.4 65.5 30.0 -.97 .337 
(minutes) 

Time in Recovery 93.8 27 88.6 23.5 .78 .440 
(minutes) 

* Significance Level = p < .005 

oo 
ro 
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a difference between the number of days of hospital stay for overweight 

and normal weight adults undergoing cholecystectomy? The mean length 

of stay for the normal weight group was 4.8 days with a standard devi

ation of 2.0. The mean stay was 4.4 days for the overweight group 

with a standard deviation of 1.7. The t-value of .86 was not signifi

cant at p = .391. 

Research question 13: Is there a difference between the minutes 

spent performing surgery on overweight and normal weight adults under

going cholecystectomy? The mean number of minutes spent in surgery 

by the normal weight group was 57.9 minutes with a standard deviation 

of 27.4. The mean number of minutes in surgery was 65.5 minutes in 

the overweight group with a standard deviation of 30.1. The t-value 

of -.97 was not significant (p = .337). 

Research question 14: Is there a difference between the minutes 

spent in postanesthesia recovery care by overweight and normal weight 

adults undergoing cholecystectomy? The normal weight group's mean 

number of.minutes in recovery was 93.8 minutes with a standard deviation 

of 27. The mean number of minutes spent in recovery by the overweight 

group was 88.6 minutes with a standard deviation of 23.5. The t-test 

was not statistically significant for this variable (p = .440). 

Research question 15: What is the relationship between those 

variables that show a statistically significant difference between 

the two groups and the length of hospital stay? Analysis of the data 

revealed no significant differences between the two study groups for 

any of the study variables; therefore, correlation analysis was not 

performed. 
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Summary 

The results of the data analysis were presented in this chapter. 

The majority of the sample was female, 50% between the ages of 35 and 

65, with the mean age of 51.6 years. Eighty-three percent of the sample 

had one or fewer coexisting diagnoses. There was no statistically 

significant difference between the normal weight and the overweight 

groups for any of the study variables. 
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CHAPTER V 

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS 

Selected physiologic responses to cholecystectomy in normal 

and overweight adults were examined. Three situational variables 

related to the surgical experience were also examined. Within the 

conceptual framework of this study, body weight is presented as a part 

of the person's internal environment and, as such, may influence adap

tation to the event of surgery. A descriptive design was used to 

examine subject's responses, and t-tests were used to test the differ

ences in means between the two study groups. A discussion of the 

results, limitations of this study, implications for nursing, and 

recommendations for further research are presented in this chapter. 

Discussion 

The mean age for this study sample of 59 subjects was 51.6 years, 

and 76% of the sample was female. These demographic findings are con

sistent with findings related to age and sex described in previous 

research with cholecystectomy patients (Hall, 1987; Pemberton & Manax, 

1971). It is interesting to note that 25% of the sample was age 35 

and below, and another 25% was age 65 and above. Fifty-two percent 

of the sample was above age 50, which indicates that this surgical 

procedure frequently occurs in the older population. Ten percent of 

this sample was above age 76; a factor which may have implications 

related to the elderly subject's physiologic responses to surgery. 
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The occurrence of additional diagnoses ranged from zero to four 

for the total sample. Two patients in the overweight group each had 

four medical diagnoses in addition to their primary surgical diagnoses. 

However, there was no significant difference between the groups for 

the existence of additional diagnoses. This finding was not consistent 

with the studies by Pitkin (1977) or Talbot and Gluckman (1986) in 

which co-existing diagnoses were encountered significantly more fre

quently as weight increased. Data from this study may indicate that 

the patients undergoing cholecystectomy have fewer health problems 

than in past years, even though their mean age is increasing. 

Fishbein (1985) reported that elective cholecystectomy is usually 

associated with minimal blood loss. Similar results were found in 

this study. Fifty-three percent of the sample lost 100 milliliters 

or less of blood, and 91% lost 200 milliliters or less. When the data 

from one subject who lost 800 milliliters of blood are not included 

in the composite data for the overweight group, the difference in the 

two means is 15 milliliters of blood loss. It is unlikely that a 15 

milliliter blood loss would be clinically significant. 

Purulent wound drainage was documented on one subject for a 

1.7% rate of occurrence. This finding is consistent with those by 

Andrew and Roty (1987) who reported a 1.5% infection rate following 

cholecystectomy. However, the one occurrence of wound infection was 

in a subject in the overweight group and accounts for an incidence 

rate of 3%. This is less than the 10% occurrence rate reported by 

Pemberton and Manax (1971) in patients 25% above ideal weight. Garrow, 

et al. (1988) also reported a significantly increased rate of wound 
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sepsis in patients with a body mass index above 27. Irvin (1981) 

discussed that the peak onset of symptoms of wound infection occurs 

five to 10 days following surgery. Because the mean lengths of stay 

for both study groups was less than five days, symptoms of wound infec

tion may not have manifested until after discharge. The shorter 

postoperative lengths of stay may necessitate investigating this partic

ular variable after the patient has been discharged in order to ensure 

more accurate findings. 

Analysis of the data revealed that while the overweight group 

received intravenous and intramuscular Morphine more often than the 

normal weight group, the normal weight group received intramuscular 

Demerol more often. The overweight group also received oral Percocet 

or Demerol more often than the normal weight group; however, the normal 

weight group received more Tylenol with codeine. None of these differ

ences was statistically significant. It appeared from reviewing the 

pattern of medication orders that the prescribed pain medication was 

largely influenced by physician preference. In addition, a standard 

range of pain medication dosage seemed to be routinely ordered for 

all patients regardless of patient weight, and the dosage did not appear 

to be related to the patient's weight. 

Although the difference in the number of occurrences of nausea 

was not statistically significant (p = .009), it is interesting that 

both nausea and vomiting were documented to occur more often in the 

normal weight group. Because both groups were predominantly female, 

it is unlikely that gender would have accounted for this finding. 

Although reports' in the literature indicate that the length of surgical 
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procedure is often associated with increased nausea and vomiting (Muir, 

et a!., 1987; Swenson & Orkin, 1983), this explanation is unlikely 

in this study. The length of the surgical procedure was not signifi

cantly different between the groups. The findings of increased nausea 

and vomiting in the normal weight group are not consistent with those 

reported by Smessaert, Schehr and Artusio (1959) in which the rounded, 

chubby body type experienced a higher incidence of nausea and vomiting. 

Nor are the findings of this study consistent with those of Mathia, 

Bell and Leak (1988) who found a higher incidence of nausea and vomiting 

in patients whose mean weight was 16 and 18 pounds heavier than a normal 

weight group. The mean weight difference in this study was 29 pounds. 

In another study, in which anesthetic technique was controlled, Muir, 

et al. (1987) reported no difference in the mean body mass index for 

subjects who experienced nausea and vomiting and those who did not. 

Therefore, in this study, it is possible that anesthetic technique 

may be related to the occurrence of nausea and vomiting to a greater 

degree than gender, length of procedure, or the subject's weight. 

The overweight group experienced more occurrences of fever in 

the first 48 postoperative hours, and their mean temperature during 

the same period was slightly higher. Neither of these differences 

was statistically significant, and it is unlikely that a mean tempera

ture of 99.2, as experienced by the overweight group, is clinically 

significant in the first 48 postoperative hours. Fever has been reported 

to cluster on postoperative day four to seven when associated with 

wound infection (Garibaldi, Brodine, Matsumiya & Coleman, 1985) and 

on postoperative day three when associated with dehydration (Young, 
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1987; Fry, 1985). Atelectasis, which is often the cause of fever in 

the first 24 hours after surgery (Young, 1987) may have been the 

precipitating factor for the fever experienced by subjects in this 

study. A more complete description of postoperative fever could be 

gained by investigating the occurrence of fever over the entire post

operative course. 

Postoperative mobility was not restricted for any of the subjects 

in this study sample. Fifty-two percent of the subjects were out of 

bed within ten hours, and 34% ambulated within 12 hours. While not 

statistically different, it is interesting to note that the mean time 

elapsed between surgery and both the first time out of bed and the 

first time walking was less in the overweight group than in the normal 

weight group. The overweight group walked approximately two hours 

sooner than the normal weight group. One possible explanation is that 

the increased nausea and vomiting experienced by the normal weight 

group may have delayed mobility. Another explanation for this finding 

is that nurses are more concerned about getting overweight patients 

out of bed and walking than they are with patients who are closer to 

normal weight. 

The three situational variables examined in this study were 

not significantly different for the two groups. The overweight group 

was in surgery for approximately seven minutes longer than the normal 

weight group, which is not statistically different and probably not 

clinically significant. The increased nausea and vomiting in the normal 

weight group may be related to the finding of a longer mean stay in 

the recovery room by that group. An increased duration of stay in 
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the postanesthesia care area for persons 20% above their ideal weight, 

as discussed by Brown (1986), did not occur in this study. The mean 

hospital lengths of stay for the two groups were similar at 4.8 days 

for the normal weight group and 4.4 days for the overweight group. 

However, five subjects in the overweight group went home in two days 

while only one subject in the normal weight group was discharged in 

two days. Shorter lengths of stay are economically significant, and 

the findings of this study indicate that length of hospitalization 

is decreasing for patients undergoing cholecystectomy. 

Limitations of the Study 

There are several limitations of this study. The size of the 

sample (n = 59) was small. Because of the number of study variables, 

a larger sample may have offered more significant results. Also, 

because of the proclivity of cholecystectomy patients to be overweight, 

the normal weight study group was small (n = 22) in comparison to the 

number of subjects in the overweight group (n = 37). 

A second limitation was that data were collected at only one 

study site which further limits general izability of the findings. 

A third limitation was the lack of precision with which data 

on the study variables may have been recorded in the patient's record. 

Therefore, an unknown amount of measurement error is present in the 

data. In addition, data on blood loss was not recorded on 14 of the 

subjects, thereby reducing the sample size for this variable to 45 

subjects. 
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A fourth limitation is reflected by the large standard deviations 

that occurred for several of the study variables, indicating a wide 

dispersion of measurement scores, particularly in relation to post

operative pain medication. 

Implications for Nursing 

From the nursing care perspective, the findings of this study 

indicate that the variables of fever, nausea, and vomiting do not occur 

in the normal weight or overweight cholecystectomy patient at a rate 

that should necessitate nursing care that is different from that which 

is expected in the first 48 hours following any major surgery. However, 

the period following the first 48 hours, which was not investigated 

in this study, may affect nursing care and the lengths of hospital 

stay. For example, in the event that fever, nausea, or vomiting per

sists after the first 48 postoperative hours, it is possible that 

mobility would be delayed, oral intake delayed, and intravenous therapy 

prolonged; factors which could result in a prolonged recovery period 

and a protracted hospital stay. A more complete description of these 

particular variables may be possible if investigated over the entire 

postoperative course. 

The responses to cholecystectomy for the two study groups were 

similar in regard to the variables that were examined. This finding 

may indicate that many of the complications often associated with 

increased weight do not occur in those persons 20-40% overweight. 

It is also possible that the nursing care of overweight patients may 

be somehow different from the care given normal weight patients. If 
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so, perhaps this difference is based on the nurse's expectation of 

complications for the overweight patient and therefore, implementation 

of nursing preventive measures occurs. 

The purpose of this study was not to measure the amount of pain 

experienced by the cholecystectomy patient; however, the use of pain 

medication, which is an area in which nurses exercise a certain amount 

of control, was investigated. Nurses can enhance the patient's recovery 

by being sensitive to the patient's individual needs in relation to 

the pain experience. Patients may experience increased benefits from 

pain medication administration that is based more often on the patient's 

response to the medication and less often on a routine dosage and 

pattern for all surgical patients. Differences in weight and body 

mass index may influence the patient's response to pain medication. 

A change in the postoperative care of cholecystectomy patients 

includes a shortened length of stay. Postoperative complications may 

occur after the patient is discharged. The key to realizing the poten

tial benefits of a shorter length of stay may be diligent preoperative 

assessment, individualized patient teaching, and comprehensive discharge 

planning that reflects the patient's adaptation to the event of surgery. 

The subjects in this study adapted to the event of surgery, 

within the physiologic mode, in a manner which promoted the integrity 

of the person and led to their survival and growth. The behaviors 

observed in the physiologic mode which related to the concepts of circu

lation, regulation, activity, nutrition, and fluids were found to be 

similar in the two study groups. Based on the findings of this study, 

physiologic adaptation to cholecystectomy occurred in a similar manner 
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for the normal weight and overweight adult. As part of the person's 

internal environment, body weight did not cause the subject's physio

logic responses to be significantly different. 

Recommendations for Future Research 

The recommendations for future research include: 

1. Replicate this study using a larger sample size. 

2. Replicate this study using a sample of adults that are 

30-50% overweight. 

3. Conduct a prospective clinical study which investigates 

these same physiologic variables with a researcher on each 

shift to collect data. 

4. Collect data at several different sites to increase the 

generalizability of the findings. 

5. Collect data on the variables of nausea, vomiting, and fever 

over the entire hospital stay. 

6. Collect data on the occurrence of wound infection for 14 

days following surgery. 

7. Investigate selected variables using categorical data • and 

chi-square analysis. 

Summary 

A discussion of the results of the study, study limitations, 

and implications for nursing were presented in this chapter. A descrip

tive design was used to describe differences in selected physiologic 

responses to cholecystectomy in normal and overweight adults. 
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Fifty-nine subjects comprised the total sample. Results of the t-tests 

showed no statistical significant difference between the study groups 

for the physiologic variables or three situational variables. Patients 

undergoing cholecystectomy may have fewer health problems than in past 

years, even though their mean age is increasing. Twenty-five percent 

of the sample was age 65 and above; a factor that may have implications 

for physiologic adaptation responses by the elderly surgical patient. 

Recommendations related to future research include replicating the 

study with a larger sample size and with adults 30-50% overweight, 

collecting data on nausea and vomiting over the entire hospital stay 

and on the occurrence of purulent wound drainage for two weeks following 

surgery, and using categorical data with chi-square statistical analy

sis. ' 
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The University of Arizona 
Human Subjects Committee 
1690 N. Warren fBldg. 5268) 
Tucson. Arizona 65724 
(602)626-6721 or 626-7575 

27 December 1989 

Denise L. Walker, R.N. 
c/o Ann Woodtli, Ph.D. R.N. 
College of Nursing 
Arizona Health Sciences Center 

RE: BSC SA89.180 THE OCCURRENCE OF SELECTED PHYSIOLOGICAL RESPONSES TO 
CHOLECYSTECTOMY IN NORMAL AND OVERWEIGHT ADULTS 

Dear Ms. Walker: 

Vie received your above referenced project. The procedures to be followed in 
this study pose no more than minimal risk to participating subjects. Regu
lations issued by the U.S. Department of Health and Human Services [45 CFR Part 
46.110(b)] authorize approval of this type project through the expedited review 
procedures, with the condition(s) that subjects' anonymity be maintained. Although 
full Committee review is not required, a brief summary of the project procedures 
is submitted to the Committee for their endorsement and/or comment, if any, 
after administrative approval is granted. This project is approved for one year 
effective 27 December 1989. 

The Human Subjects Committee (Institutional Review Board) of the University of 
Arizona has a current assurance of compliance, nuirber M-1233, which is on file 
with the Department of Health and Human Services and covers this activity. 

Approval is granted with the understanding that no changes or additions will be 
made to the procedures followed without the knowledge and approval of the Human 
Subjects Committee and your College or Departmental Review Committee. Any research 
related physical or psychological harm to any subject must also be reported to 
each committee. 

Sincerely yours, 

Milan Novak, M.D., Ph.D. 
Chairman 
Human Subjects Conmittee 

MN/ms 

cc: Departmental/College Review Committee 
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DEMOGRAPHIC DATA FORM 

Record # 

Height Weight BMI 

Age Sex 

Group 1 (BMI 20-24) 

Group 2 (BMI 26.9-31.4) females; (27.2-31.8) males 

Medical Diagnoses: 

Pain Medications Ordered: 



APPENDIX C 

DATA COLLECTION TOOL 



Estimated Blood Drainage Total Times Pain Total Amount Pain 
ID Group Lost (ccs) (yes/no) Med. Administered Med. (milligrams) 



Number of 
Episodes of Episodes of Doses of Occurrences Mean Degree 

ID Group Nausea Vomiting Anti-emetic of Fever of Temperature 



Hours Elapsed Hours Elapsed 
Between Surgery Between Surgery 
and 1st Time and 1st Time Time in Time in Hours Length 

ID Group Out of Bed Walking Surgery Recovery of IV of Stay 
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