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ABSTRACT 

Early recognition and treatment of fluid imbalance are essential 

in the prevention of complications and traditional methods for assessing 

fluid balance in the surgical population may be inappropriate for use in 

the outpatient setting. The purpose of this exploratory descriptive 

study was to describe the fluid status of ambulatory surgery patients 

using an hourly fluid balance formula. 

A retrospective chart review was conducted on 45 patients having 

elective, outpatient, surgery under general anesthesia. The data were 

collected related to age, weight, gender, surgical group, fluid 

administration, prescriptive and nonprescriptive medications, heart 

rate, and systolic and diastolic arterial blood pressures. Descriptive 

statistics and tests of difference were used to analyze the data. 

The sample was equally distributed between three surgicail groups. 

Eighteen subjects were in the clinical phase of early dehydration upon 

admission to the operating room. Forty-two subjects were in the state 

of fluid balance at the time of discharge. There was no statistically 

significant total volume difference between gender by surgical group. 

The estimated hourly fluid requirement formula was found to be a 

clinically useful tool. Recommendations for future study include 

increasing the sample size, replicating this study in the inpatient 

population, and testing the formula for concurrent validity. 
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CHAPTER I 

INTRODUCTION 

The fluid status of the surgical patient fluctuates in response to 

several factors. Food and fluids are restricted preoperatively, fluid 

is lost during surgery via blood loss and insensible losses. The body 

also responds to the stress of surgery by retaining water and sodium 

through increased secretion of catecholamines, glucocorticoids, anti

diuretic hormone, and aldosterone (Carrieri, Lindsey & West, 1986; Drain 

& Christoph, 1987). 

The accurate assessment by the nurse of the fluid status of the 

surgical patient is vital in providing the most appropriate preoperative 

and postoperative care of the surgical patient. The signs and symptoms 

of fluid imbalances vary depending on the degree of imbalance. In the 

early phase of dehydration, thirst is a prevalent sensation, whereas in 

the late phase of dehydration, delirium may be present as well as 

tachycardia and hypotension (Bland, 1956). 

In the healthy patient, the amount of water ingested and produced 

must equal the amount excreted and absorbed in order to maintain a 

constant level of water in the body and avert hypovolemia (Reese, 1981). 

The main body processes that are involved in the regulation of fluid 

balance are voluntary fluid intake and water loss via the kidneys 

(Vander, Sherman & Luciano, 1980). In the surgical patient, the 

voluntary intake of fluid is suspended because the patient is placed 



on nothing by mouth (NPO) status for a minimum of eight hours 

preoperatively (Dripps, Eckenhoff, & Vandam, 1988). The replacement of 

body fluids during the surgical procedure is achieved through 

intravenous fluid therapy. If fluids are not adequately replaced, the 

patient remains in varying degrees of fluid deficit, or dehydration. 

Bland (1956) was one of the first to describe dehydration. He 

described early dehydration as the first clinical phase of water 

depletion, where 2% of body weight or 1500 ml of water is lost. 

Danforth (1978), Haertel (1979), and Tang (1981) found that early 

dehydration was present among surgical patients due to the routine 

practice of withholding food and fluids the night prior to surgery 

(NPO). The need for preoperative fasting arises because of decreased 

gastric motility during anesthesia (Dripps, Eckenhoff & Vandam, 1988). 

Therefore, an empty stomach is preferred in order to decrease the 

likelihood of vomiting and the potential complications resulting from 

vomiting, such as aspiration. 

Assessment of the fluid status of patients in the outpatient 

surgical setting is difficult due to the relatively short period of 

hospitalization. Intake and output data, laboratory values and changes 

in body weight, which are commonly used to assess fluid balance 

(Nicksic, 1981) require information gathered over an extended period of 

time. 

The traditional methods of assessing fluid balance pose another 

problem in that the estimated fluid requirements of patients are usually 

stated in milliliters per day. Because the patient in the outpatient 



setting is in the hospital setting for a period of hours rather than 

days, an hourly calculation seems more appropriate for use in 

calculating fluid balance. Laubenthal, Peter & Haessler (1989) 

described a method by which fluid requirement could be calculated per 

hour. They stated that this method, the hourly fluid requirement 

formula, probably provides the best method for assessing fluid 

requirements in all age groups except newborn infants. 

Problem 

Like all other surgical patients, ambulatory surgery patients are 

placed on NPO status the night before surgery. However, determining the 

fluid status of ambulatory surgery patients is difficult. The more 

common approaches to determining fluid status in hospitalized patients 

include intake and output records, changes in daily weight and 

laboratory data. In the outpatient setting these methods may be 

inappropriate. 

The patient is admitted to the hospital on the morning of surgery 

and discharged later in the day. The perioperative records include 

information about intravenous intake, but rarely include information 

regarding output. This is due to the fact that, usually, the only 

requirement for discharge is that the patient void, regardless of the 

amount. Therefore, the intake and output record are an inaccurate 

reflection of the patient's fluid status. 

Changes in daily weights are difficult to procure since the 

patient is in the hospital less than one day. The laboratory data are 



usually obtained from blood samples acquired prior to admission to the 

hospital, rendering this information unreliable for determining the 

fluid status on the day of surgery. 

The following research question was answered in this study: 

1. What is the fluid status of patients having prescheduled, 

elective, outpatient, surgery under general anesthesia? 

Additionally, the use of an estimated hourly fluid requirement 

formula was applied to a clinical nursing study. This formula could be 

used by nurses to determine the fluid status of patients during varying 

stages of the perioperative course. 

Purpose 

The purpose of this study was to describe the fluid status of 

ambulatory surgery patients during the perioperative period using a 

mathematical formula to estimate the hourly fluid requirement. 

Intraoperative and postoperative complications of fluid imbalance 

including tachycardia and hypotension may be averted if fluid imbalances 

are identified in the earliest stages. 

The two specific aims of this study were: 

1. To describe the fluid status of patients having elective, 

outpatient, surgery under general anesthesia. 

2. To describe the use of the estimated hourly fluid requirement 

formula in determining the fluid status of patients having elective, 

outpatient surgery under general anesthesia. 



Definitions 

Volume Deficit; A fluid imbalance that is characterized by an 

excess in output over intake of fluid volume. Volume deficits are 

determined by calculating the difference between estimated fluid 

requirement and fluid intake. 

Early Dehydration: The first stage of water depletion. Early 

dehydration is estimated to be a volume deficit of 2% of body weight or 

1500 milliliters of water. 

Fluid Requirement: The amount of water in milliliters that is 

necessary to maintain body water balance. The fluid requirement is 

determined by using the estimated hourly fluid requirement formula for 

the time frame between the time NPO is initiated and the time of 

discharge from the hospital. 

Fluid Intake: The total amount of intravenous fluids, in 

milliliters, received preoperatively, intraoperatively and 

postoperatively. 

Fluid Status: A calculated difference between fluid requirement 

and fluid intake (total volume difference). 

Significance of the Problem 

In order to maintain total water balance in the body, intake must 

equal output. This balance is primarily accomplished through voluntary 

intake and urinary output. During preoperative fasting and the surgical 

experience, voluntary intake is suspended. Until oral fluids can be 

consumed, the only means by which a surgical patient receives fluid is 



intravenously. Basing fluid replacement on urinary output is difficult 

in the ambulatory surgery patient since urinary output is rarely 

recorded in this population. 

Danforth (1978), Haertel (1979) and Tang (1981) determined the 

hydration state of patients by using body surface area and differences 

in body weight measurements. The calculations were based on the 

difference between weight on admission and weight on the morning of 

surgery. Although this is an easy and non-invasive method, it is 

difficult to implement in the outpatient setting. Patients are admitted 

the day of surgery, making calculations of hydration status based on 

weight differences difficult. In this study, a mathematical formula, 

the estimated hourly fluid requirement formula (Laubenthal, Peter & 

Haessler, 1989), will be used in conjunction with fluid replacement data 

to estimate the hydration state of the patient. 

In this study, the fluid status of patients having elective, 

outpatient surgery under general anesthesia is described. The 

population studied was limited to patients having elective, outpatient 

surgery under general anesthesia. The subjects in this population are 

usually in good health and experience minimal intraoperative blood loss. 

Therefore, the findings of this research may not be applicable in 

populations which are less healthy and have experienced a significant 

amount of blood loss. 

The knowledge gained through this research enhances our 

understanding of the fluid status of ambulatory surgery patients 

throughout the perioperative period. The complications secondary to 
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fluid imbalance could potentially be averted if the fluid imbalance is 

recognized and corrected early. This study also provided a clinically 

useful tool for estimating the volume status of ambulatory surgery 

patients. 

Summary 

The clinical assessment of the fluid status of outpatient surgical 

patients is difficult. The traditional methods used to determine the 

fluid status of hospitalized patients such as intake and output data, 

changes in daily weights and laboratory data, may be unreliable for use 

in the outpatient setting. The purpose of this study was to describe 

the fluid status of ambulatory surgery patients throughout the 

perioperative course using an estimated hourly fluid requirement 

formula. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

In this chapter the literature related to fluid balance was 

reviewed. The term homeostasis was discussed and the regulatory 

mechanisms involved in maintaining fluid balance within the body were 

described. Dehydration, a fluid volume imbalance, was also reviewed 

focusing on the implications for the ambulatory surgery patient. 

Finally, the traditional methods of assessing fluid balance in surgical 

patients were reviewed, and a method for assessing fluid balance hourly 

was discussed. 

Homeostasis 

The term homeostasis was introduced by W. B. Cannon to describe 

"the various physiologic arrangements which serve to restore the normal 

state, once it has been disturbed" (Ganong, 1985, p.30). An immense 

number of physiologic arrangements or regulatory mechanisms operate to 

maintain the constancy of the body's internal environment. The 

principle under which these regulatory mechanisms operate is a negative 

feedback system (Ganong, 1985; Guyton, 1971). 

Negative feedback is the process by which homeostasis is 

maintained. It is the regulatory mechanism that is predominantly 

responsible for maintaining the body's internal constancy. The negative 

feedback process occurs as follows: an initial stimulus causes a 



deviation from a normal set point. The deviation is detected by a 

sensor, which results in or initiates a negative response to the initial 

stimulus and the set point is returned to normal. In general, if the 

initial stimulus caused a positive response, more instability would 

occur (Ganong, 1985; Guyton, 1971). 

A general statement about the balance of any body substance is 

that "if the quantity of any substance in the body is to be maintained 

at a constant level over a period of time, the total amounts ingested 

and produced must equal the total amounts excreted and consumed (by the 

body via metabolism)" (Vander et al., 1980, p. 366). Jordan (1988) 

referred to balance as a steady state, or dynamic equilibrium. In 

particular reference to fluid balance, Jordan (1988) stated that a body 

in the state of dynamic equilibrium is attempting to maintain balance of 

fluids, regardless of the fluid intake and output. 

Fluid Balance 

Approximately 60% of body weight is comprised of water. Total 

body water (TBW) is the water in the intracellular and extracellular 

compartments. The intracellular component of TBW accounts for 40% of 

body weight and the extracellular component accounts for 20% (Ganong, 

1985). 

The extracellular fluid (ECF) is made up of intravascular and 

interstitial fluid. The intravascular volume constitutes about 20% of 

ECF and the interstitial volume constitutes about 80% of the ECF 

(Jordan, 1988), as depicted in Figure 1. 



BODY FLUID 
(60% of Body Weight) 

EXTRACELLULAR FLUID 
(20% of Body Height) 

Intravascular 
Fluid 

(20% of ECF) 

Interstitial 
Fluid 

(80% of ECF) 

INTRACELLULAR FLUID 
(40% of Body Height) 

Figure 1. Body fluid compartments. 



Bland (1956), provided a historical view of how our body water and 

its contained substances evolved. He stated that "the real medium in 

which we live is not environmental air but water" (Bland, 1959, p. 2). 

The internal liquid environment of the body must be kept stable in 

amount and composition in order for life's processes to take place 

(Epstein & Sohar, 1985). 

Water is either metabolically produced in the body from oxidation 

of organic nutrients or is ingested into the body in the form of liquid 

or solid food. Normally, body water is lost via four sites: skin, 

lungs, the gastrointestinal tract and urinary tract. Hater loss through 

the skin and lungs is referred to as insensible loss while loss of water 

through the gastrointestinal tract and urinary tract is referred to as 

sensible loss. (Reese, 1981). The estimated daily water intake and 

output of a normal, healthy adult is shown in Table 1 (Vander, et al., 

1980). 

Regulatory Mechanisms 

In order to maintain fluid balance, the body responds through 

well-defined regulatory mechanisms. Body fluid is controlled in both 

volume and concentration in each body compartment (Reese, 1981). The 

regulatory mechanisms involved in maintaining fluid balance are thirst, 

secretion of antidiuretic hormone (ADH), the renin-angiotensin-

aldosterone system, and stimulation of vascular baroreceptors (Vander et 

al., 1980). The two major responses to water balance are voluntary 

intake and water loss via the kidneys (Vander et al., 1980). 



Table 1. Daily Water Intake and Output in Adults. 

Intake: 

Liquid 

Solid Food 

Metabolically produced 

Total: 

Output: 

Insensible loss (skin & lungs) 

Perspiration 

Feces 

Urine 

Total: 

Average Volumes 
(ml/day) 

1200 

1000 

350 

2550 

900 

50 

100 

1500 

2550 

Mote. Adapted from Human physiology: The mechanisms of body function (p. 
367) by A. J. Vander, J. H. Sherman, & D. S. Luciano, 1980, New York: 
McGraw-Hill. 



Thirst 

Thirst is the mechanism through which water gain is controlled 

(Vander et al., 1980). Body water deficits can be made up only by 

ingestion of water, regardless of the cause (Bland, 1956; Epstein & 

Sohar, 1985; Vander et al., 1980). 

Thirst is under hypothalamic control and is stimulated by 

increased plasma osmolality secondary to decreased extracellular fluid 

(ECF) volume. Osmoreceptors in the hypothalamus are stimulated by an 

increase in osmotic pressure, initiating thirst. Decreases in ECF 

volume stimulate thirst via the renin-angiotensin system (Figure 2). 

Dryness of the pharyngeal mucous membranes also can cause the sensation 

of thirst. 

Renal Reabsorption 

The most important mechanism for the regulation of body water is 

the renal reabsorption or excretion of water. The reabsorption of water 

is dependent on the reabsorption of sodium and the presence of 

antidiuretic hormone (ADH). Small amounts of water loss also occur 

through catabolism in response to energy requirements, through the skin 

in response to temperature regulation and through the gastrointestinal 

tract (Vander et al., 1980). 

Antidiuretic Hormone 

As illustrated in Figure 2, antidiuretic hormone (ADH) is produced 

by the hypothalamus and secreted by the posterior pituitary gland. ADH 

regulates both the ECF volume and concentration (osmolarity) by acting 

on the renal tubules. ADH increases renal tubule water reabsorption as 



Figure 2. The regulation of osmolarity and extracellular fluid and 
antidiuretic hormone. 
Mote: From Introduction to anesthesia: The principles of safe 
practice (p. 266) by R.D. Dripps, J.E. Eckenhoff, & L.C. Vandam, 
1988, Philadelphia: W.B. Saunders. 

N) 
to 
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well as sodium reabsorption mediated by the renin-angiotensin-

aldosterone mechanism (Dripps, Eckenhoff, & Vandam, 1988). The tubular 

response to ADH is graded, which allows fine adjustments of water 

permeability and excretion (Vander et al., 1980). A decrease in ECF 

volume with a combined increase in ECF osmolarity enhances the secretion 

of ADH, resulting in water reabsorption. Conversely, an increase in ECF 

volume and a decrease in ECF osmolarity cause a decrease in the 

production of ADH resulting in water excretion (Ganong, 1985). 

Renin-Angiotensin-Aldosterone System 

Aldosterone is a hormone produced by the adrenal cortex. 

Aldosterone stimulates the reabsorption of sodium in the distal tubules 

and collecting ducts of the kidney. The secretion of aldosterone is 

controlled by renin, an enzyme synthesized and secreted by the kidney. 

Renin cleaves a small polypeptide known as angiotensin I from a large 

plasma protein, angiotensinogen. Angiotensin I is enzymatically 

mediated to produce angiotensin II. Angiotensin II constitutes the 

major input to the adrenal gland, regulating the secretion of 

aldosterone (Vander et al., 1980). 

A decrease in ECF volume causes a reflex increase in renal 

sympathetic nerve stimulation and a decrease in renal arterial pressure. 

These factors cause an increase in renin secretion, formation of 

angiotensin, and an increase in the rate of secretion of aldosterone 

(Ganong, 1985; Vander et al., 1980), as illustrated in Figure 3. 
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Vascular Baroreceptors 

The baroreceptors in the carotid sinus and the aortic arch monitor 

the arterial pressure and respond to an increase or decrease in pressure 

due to changes in circulating fluid volume. With moderate decreases in 

ECF volume, the low-pressure receptors in the great veins, right and 

left atria, and pulmonary vessels are the primary mediators in the 

regulation of ADH. With large decreases in ECF volume, the high-

pressure receptors in the carotid sinuses and aortic arch come into play 

(Ganong, 1985). A complex chain of physiologic reactions occurs 

involving the central nervous system, kidneys, liver, and adrenal cortex 

in order to regulate the ECF volume and osmolarity (Figure 3). 

Volume Deficit 

Volume deficit is a fluid imbalance that is characterized by an 

excess of output over intake of fluid volume. This deficit can 

compromise the functioning of the various body systems (Reese, 1981). 

Imbalances in body fluid can be categorized as disturbances in 

volume, concentration or composition (Jordan, 1988). Dehydration is a 

disturbance in extracellular fluid volume. This form of water depletion 

occurs almost always from a lack of intake rather than from losses from 

the body (Bland, 1956, and Epstein & Sohar, 1985). When the sensation 

of thirst is obtunded or ignored, the patient ceases to drink adequate 

amounts of fluid. Dehydration ensues if measures are not taken to 

restore fluid intake (Ganong, 1985). Epstein & Sohar, 1985, state that 

the intake of water is the only way to prevent dehyrdration. When the 



4 TOTAt 000V tOOMJ 

I 
• tCF VOLUM« « 

HIOMlVi 
OMTAL TUOULM 
COtlfCTMO OUCTt 

G3-
•VMFATMTIC ACTIVITY 

• VINOUS HNMUM 
VOUWI 

• cammac output 

* AJITIMJU. mtuuM * 

KWWV» 

AffCRtNT MTIMQUI 
j-ociua 

IIAIWXWCITOM}-—• •lYMfATHmc ACTIVITY-

\ 
COUTH -AMQIOTlM-.il-

WATWMWne MOWMOWi 

* r~r mri—t 

» |£FVgUJM 

AWQIOTlWWWOOtW 

-AHOIOTCNMH 

Figure 3. Regulation of sodium and extracellular fluid and the renin-
angiotensin-aldosterone system. 

Note: From Introduction to anesthesia; The principles of safe 
p"cti_e (p* 267) By R-D- Dripps, J.E. Bclcenhoff, & L.C. Vandam, 
1988VPhiladelphia: W.B. Saunders. 

ro 
Ul 



intake of water ceases, the body's water stores become depleted because 

of the continuing obligatory losses from the insensible losses through 

the skin and lungs, and the continued small amounts of urine excretion 

(Bland, 1956). 

Signs and Symptoms 

The signs and symptoms of dehydration may vary and may be 

dependent on the level of dehydration. The signs and symptoms of 

dehydration may not be apparent until fluid losses equivalent to 4-5% of 

body weight are reached (Turner, 1988). 

Epstein and Sohar (1985) describe three levels of dehydration: 

(a) mild refers to less than 5% body weight loss with the presence of 

thirst, tachycardia, nausea, hot and red skin and nervousness; (b) 

moderate refers to 5 to 10% weight loss with the presence of dizziness, 

headache, shortness of breath paresthesia of limbs, hemoconcentration 

and difficulty of movement; and (c) pronounced refers to greater than 

10% wt. loss with the presence of hallucinations, swollen tongue, 

deafness, disturbance of refraction, wrinkled skin and anuria. 

Bland (1956) described three clinical phases of dehydration: 

(a) early, (b) moderately severe, and (c) very severe. Early 

dehydration is defined as a deficit of 2% of body weight or 1500 ml of 

water with the definite presence of thirst; moderately severe is defined 

as a deficit of 6% of body weight or 4200 ml of water with the presence 

of marked thirst, dry mouth, oliguria and weakness; and very severe is 

defined as a deficit of 7 to 14% of body weight or 5000 to 10,000 ml of 
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water with marked decrease in physical and mental capacities, 

hallucination and delirium. 

Early Dehydration 

During the perioperative phase the water gain mechanism, oral 

ingestion of fluids, is altered. Patients are placed on nothing by 

mouth status (NPO), eradicating voluntary water ingestion. 

Danforth (1978), Haertel (1979), and Tang (1981) all demonstrated 

that patients placed on NPO status were in the stage of early 

dehydration prior to surgery. The method used to determine this was to 

calculate changes in body weight. 

As previously stated, Epstein et al. (1985) described the initial 

stage of dehydration to be a deficit of up to 5% weight loss. The signs 

and symptoms listed for this stage include thirst, hot and red skin, 

nervousness, tachycardia, and nausea. Bland (1956) on the otherhand 

described the early stage of dehydration to be a deficit of about 2% of 

body weight or about 1500 milliliters of water. In this stage thirst is 

present, but other signs and symptoms are not yet present. For the 

purposes of this study, the more conservative figures used by Bland 

(1956) was used. 

Fluid Balance in Surgical Patients 

The homeostatic fluid environment is altered during the surgical 

course. Food and fluids are restricted preoperatively, the body retains 

water and sodium in response to stress, and fluid is lost during surgery 

(Drain & Christoph, 1987). 



Thirst, the regulatory mechanism activated in response to food and 

fluid restriction, is not alleviated by the routine method of oral water 

ingestion because patients are required not to ingest anything by mouth 

(NPO) for several hours prior to surgery and are incapable of drinking 

during surgery. In the postoperative period, oral ingestion of fluids 

is prohibited until laryngeal and pharyngeal reflexes are fully gained 

(Drain & Christoph, 1987). The ambulatory surgery patient also begins 

fasting the night before surgery and experiences the same inability to 

ingest fluids orally throughout the perioperative course. 

The physiological and psychological stress responses to surgery 

also impact on the regulatory mechanisms of fluid balance. The 

posterior pituitary secretes more ADH and the adrenal cortex increases 

the secretion of aldosterone. Both of these responses cause an increase 

in the reabsorption of water by the kidneys (Nicksic, 1981). The same 

stress responses occur in the ambulatory surgery patient. 

Another consideration in determining fluid balance in the surgical 

patient is the mechanical insensible water loss that occurs during 

respiration. This loss occurs through the breathing circuit of the 

anesthesia machine during general anesthesia and is of concern, 

especially during prolonged periods in the operating room (Jordan, 

1988). Because the surgical procedures performed in an ambulatory 

surgery setting are less complex than those performed on patients who 

require hospitalization, the length of anesthesia time is considerably 

less. Therefore, the potential for increased insensible water loss 

during respiration via the breathing circuit is minimized. 



Blood loss during surgery may also contribute to fluid imbalances 

in the surgical patient. Determining the amount of blood loss during 

surgery is difficult. The blood lost is absorbed by sponges and gauze 

and the volume of blood lost is estimated by the operating room 

personnel. This method of calculating blood loss allows a considerable 

margin for error (Comeau, 1983). The blood loss during surgical 

procedures performed in the ambulatory surgery setting is kept to a 

minimum. Therefore, this is not a major contributing factor in the 

fluid balance of ambulatory surgery patients. 

Assessment of Fluid Balance 

Danforth (1978), Haertel (1979), and Tang (1981) utilized body 

weight calculations in determining preoperative fluid status. Assessing 

changes in daily weight to determine fluid balance is a common practice 

in all areas of nursing. If fluid balance is maintained, normal weight 

should also be maintained without unexpected gains or losses (Nicksic, 

1981). Measuring changes in daily weight is a noninvasive procedure and 

relatively simple to perform. Because the ambulatory surgery patient is 

in the medical facility for only a matter of hours, this method of 

determining fluid balance may be unreliable in this population. 

Another common nursing practice in assessing fluid balance is the 

use of information about intake and output. Fluid replacement is 

routinely recorded throughout the perioperative course. But unless a 

foley catheter is in place, it is impossible to calculate the urinary 

output during the surgical course and consequently, the amount of urine 



output is rarely recorded. It has been the experience of this 

researcher that the primary concern is whether or not the ambulatory 

patient has voided, rather than the amount of urine voided. Thus, the 

assessment of fluid balance using intake and output information may not 

be accurate in the ambulatory surgery setting. 

Laboratory data, such as hematocrit determination, may also be 

used to ascertain the fluid status of surgical patients. Ambulatory 

surgery patients usually have their preadmission laboratory tests done 2 

to 7 days prior to the day of surgery (Fraulini, 1987). This method of 

assessing fluid balance may also be ineffective in the ambulatory 

surgery setting. 

Turner (1987) stated that assessing changes in skin tone and 

moistness of mucous membranes are unreliable methods when assessing the 

hydration of patients. Other signs and symptoms of dehydration such as 

hypotension, dizziness, and oliguria occur with moderate to severe 

degrees of dehydration (Bland, 1956; Epstein & Sohar, 1985). 

Other methods used to determine fluid balance in the surgical 

setting are invasive methods such as measurement of central venous 

pressure, arterial pressure, and pulmonary artery pressure (Dripps, 

Eckenhoff & Vandam, 1988). These invasive monitoring lines are used 

during complicated surgical procedures and therefore not used in 

ambulatory surgery patients. In summary, the traditional methods of. 

assessing fluid status may not be practical in the ambulatory surgery 

population. 



Fluid Requirements 

Laubenthal, Peter, and Haessler (1989) describe four methods of 

calculating the estimated fluid requirement of an adult per day under 

conditions at rest (Figure 4). The disadvantage of using Method 1 is 

that daily fluid losses are not measured in the ambulatory surgery 

patient. Methods 2 and 3 are based on daily requirements, and the 

ambulatory surgery patient is only hospitalized for several hours. 

Method 4, the hourly fluid requirement formula, was chosen for this 

study because the fluid requirement can be calculated on an hourly 

rather than on a daily basis. The hourly calculations will allow the 

researcher to determine what the bodily requirements are beginning at 

the time the patient becomes NPO up to the time the patient is 

discharged from the hospital. 

Calculating Fluid Balance 

The estimated fluid requirement was calculated using the hourly 

fluid requirement formula identified by Laubenthal et al. (1989). As 

previously stated, this will allow the researcher to calculate the fluid 

requirements on an hourly basis. The actual fluid replacement was 

obtained from information on the anesthesia record, post anesthesia care 

unit (PACU) record, and the ambulatory surgery care unit (ASCU) record. 

The fluid status was determined by calculating the difference between 

the estimated fluid requirement and the actual fluid replacement. 



Method 1 

Fluid requirement = Measurable losses + 500-800 ml 

Method 2 

Fluid requirement = 20-40 ml/kg/day 

Method 3 

Fluid requirement = 1000-1500ml/m/day 

Method 4 

(a)for the first 10 kg of body weight: 4ml/kg/h 

+ (b)for the second 10 kg of body weight: + 2ml/kg/h 

+ (c)for all remaining kg of body weight: + lml/kg/h 

Figure 4. Four methods of calculating fluid requirements 
(Lubenthal et al., 1989). 
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Summary 

Fluid balance is maintained in the body through well-defined 

regulatory mechanisms. During the surgical process, these regulatory 

mechanisms are altered with a potential effect of dehydration. The 

traditional methods used by nurses to assess the fluid status of 

patients may not be practical for use in the ambulatory surgery 

population. 

The ambulatory patient is only in the hospital setting for several 

hours. Therefore, fluid assessment based on hourly fluid requirement 

and replacement calculations may be more practical. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

The design, sample, setting, data collection protocol and 

statistical analysis are described in this chapter. The procedure for 

protection of human subjects is also described. 

Design 

An exploratory descriptive design with retrospective chart review 

was used to describe the fluid status of ambulatory surgery patients. 

Fluid status was determined by calculating the difference between the 

estimated fluid requirement and the volume received during the 

perioperative period. 

Sample 

The convenience sample was comprised of 45 relatively healthy 

patients having prescheduled, elective, outpatient surgery under general 

anesthesia. The sample was equally distributed among three surgical 

groups. The surgical groups consisted of gynecological (n=15), 

orthopedic (n=15) and general (n=15) surgeries. 

The surgery schedules from July 1, 1990 through September 30, 1990 

were reviewed to identify subjects who met the sampling criteria. All 

consecutive subjects who met the sampling criteria were included until 

15 subjects were identified for each of the three surgical groups. Data 

were obtained from these subjects' charts. 



Setting 

The setting for this study was a 300-bed teaching hospital in 

southern Arizona. As far as this investigator can determine, the 

surgical procedures, anesthesia procedures, nursing procedures and 

standards of care were similar to those practiced in other community 

hospitals. 

Protection of Human Subjects 

Approval for the study was obtained through the Human Subjects 

Committee of the University of Arizona and the Office of Nursing 

Research of the University Medical Center. Confidential identification 

numbers were used to assure the confidentiality of data and the 

anonymity of the subjects. The medical records that were used for this 

study were reviewed in the medical record room of the hospital. 

Data Collection Protocol 

The Data Collection Form (Appendix A), designed by the 

investigator, consisted of demographic data, the volume of fluid 

administered during three different time periods, the time of admission 

to each perioperative area, prescriptive and/or non-prescriptive 

medications, heart rate, systolic and diastolic arterial blood pressure. 

The perioperative areas included the OR, PACU, and ASCU. Time was 

consistently recorded in hours. The fluid volume was calculated in 

milliliters. 
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The three different time periods identified (Figure 5) were: 

Time 0 (TO): The time between the initiation of the NPO status 

and admission to the operating room (OR); 

Time 1 (Tl): The time between admission to the OR and admission to 

the post anesthesia care unit (PACU); 

Time 2 (T2): The time between admission to the PACU and discharge 

from the hospital. 

Total Time (TTOT) referred to the total time in hours between the 

initiation of HPO status to the time of discharge from the hospital 

(TTOT=TO+T1+T2). 

Fluid volume replacement values were collected during the three 

specified time periods. VO referred to the fluid volume replaced during 

TO; VI referred to the volume replaced during Tl; and V2 referred to the 

fluid volume replaced during T2. VTOT refers to the total fluid volume 

replaced during the perioperative course; that is, from the initiation 

of NPO status to the time of discharge form the hospital (Figure 5). 

The data regarding the recorded baseline heart rate (HR) and 

systolic and diastolic blood pressure (BP) were also collected. The 

initial HR and BP for each perioperative area were collected, as were 

the HR and BP at the time of discharge from the hospital. Demographic 

and situational data included information regarding surgical procedure, 

age, gender, body weight, and prescriptive and nonprescriptive drugs, 

particularly diuretics and steroids. 
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-TTOT-

-T0 T1 T2-

NPO OR PACU DISCHARGE 

-V0 vi V2-

-VTOT- I 

NPO - Nothing by mouth 

OR - Operating Room 

PACU - Post Anesthesia Care 

TO - Time 0 VO -

T1 - Time 1 VI -

T2 - Time 2 V2 -

TTOT - Total Time VTOT 

Unit 

Volume received during TO 

Volume received during T1 

Volume received during T2 

- Total volume received 

Figure 5. Time frames and corresponding fluid replacement volumes. 



38 

Body weight (in kilograms), as registered by the anesthesiologist, 

was recorded. The estimated fluid volume requirement was calculated 

using the hourly fluid requirement formula described earlier. The fluid 

balance was determined by calculating the difference between the fluid 

requirement and the actual fluid replacement. The mean arterial 

pressure was calculated using the following formula: 

Pa = Pd + l/3(Ps - Pd), 

where Pa = mean arterial blood pressure, Pd = diastolic arterial blood 

pressure, and Ps = systolic arterial blood pressure. 

Four specific patient record forms were reviewed in compiling the 

data (Appendix B): the Pre-Operative Checklist and Operating Room 

Holding Area Record, the Anesthesia Record, the.Post Anesthesia Care 

Unit Record, and the Ambulatory Surgery Post-Operative Nursing Flow 

Sheet. 

The data were collected following the patient's hospital discharge 

as a retrospective review of the medical record. All data were 

collected by the investigator at the clinical site. 

Data Analysis Plan 

Descriptive statistics, including measures of central tendency and 

measures of dispersion, were used to analyze the demographic data. 

Differences in fluid status among the three groups of subjects were 

analyzed using multivariate analysis of variance (MANOVA). The 

Student's t-test was used to test differences in mean fluid volume per 

time period between male and female subjects. 



The statistical package SPSS-X/PC was used to analyze the data. 

The level of significance p <.05 was used in determining statistical 

significance. 

Summary 

A descriptive design was used in this study of fluid volume 

status. The sample consisted of 45 patients who had elective, 

outpatient surgery under general anesthesia in a southern Arizona 

teaching hospital. A retrospective chart review was used in collecting 

data related to age, weight, surgical procedure, fluid replacement and 

prescriptive and nonprescriptive drugs. Fluid balance was calculated 

based on estimated hourly fluid requirements and actual fluid 

replacement. Descriptive statistics were used to analyze the data. 
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CHAPTER IV 

RESULTS OF DATA ANALYSIS 

An exploratory descriptive design using retrospective chart review 

was used to examine the fluid status of ambulatory surgery patients 

having general anesthesia. The findings of the statistical analysis of 

the data are presented in this chapter. The sample is described, 

followed by the description of the data related to the research question 

regarding fluid status. 

Description of the Sample 

The sample consisted of 45 subjects who had elective, outpatient 

surgery under general anesthesia. As presented in Table 2, the 

population was equally distributed between subjects having gynecological 

surgery (n=15, 33.3%), orthopedic surgery (n=15, 33.3%), and general 

surgery (n=15, 33.3%). Thirteen of the subjects were male (28.9%), and 

thirty-two were female (71.1%). In the gynecological group, 100% were 

female (n=15). Males comprised the majority of the orthopedic group 

(n=9; 60%), whereas females comprised the majority of the general 

surgery group (n=ll; 73.3%). 

The mean age for the total sample (N=45) was 39.3 (s.d.=16.8) 

years, as presented in Table 3. The gynecological and orthopedic groups 

had comparable mean ages of 31.9 (s.d.=8.9) and 32.9 (s.d.=15.3) years, 



Table 2. Data Related to Surgical Group and Gender. 
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Surgical Group n * X 
(surgical group) (total sample) 

Gynecological 

Male 0 0.0 0.0 

Female 15 100.0 33.3 

Total 15 100.0 33.3 

Orthopedic 

Male 9 60.0 20.0 

Female 6 40.0 13.3 

Total 15 100.0 33;3 

General 

Male 4 26.7 8.9 

Female 11 73.3 24.4 

Total 15 100.0 33.3 

Total Sample 

Male 13 29.9 

Female 32 71.1 

Total 45 100.0 
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Table 3. Data Related to Surgical Procedure, Age, and Weight 

Surgical Procedure Mean s.d. 

Gynecological (n=15) 

Age (years) 31.9 8.9 

Weight (kg) 75.0 10.8 

Orthopedic (n=15) 

Age (years) 32.9 15.3 

Weight (kg) 74.5 20.2 

General (n=15) 

Age (years) 53.0 16.6 

Weight (kg) 77.9 15.3 

Total Sample (N=45) 

Age (years) 

Weight (kg) 

39.3 

75.8 

16.8 

15.6 



respectively. The general surgery group had a higher mean age of 

53.0(s.d.=16.6) years. 

The mean weight for the total sample was 75.8 (s.d.=15.6) 

kilograms (Table 3). The mean weights for the three surgical groups 

were similar. The gynecological group had a mean weight of 75.0 

(s.d.=10.8) kilograms. The orthopedic group's mean weight was 74.5 

(s.d.=20.2) kilograms. The mean weight for the surgical group was 77.9 

(s.d.=15.3) kilograms. 

Findings Related to Fluid Status 

The research question "What is the fluid status of ambulatory 

patients having elective, outpatient surgery under general anesthesia?" 

is addressed in this section. The data are reported over time. 

The mean total volume difference (VTOTD), or fluid status, was 

determined by calculating the difference between the mean volume 

received and the mean estimated fluid requirement (EFR) for each time 

frame (Table 4). 

Bland's (1956) three clinical phases of dehydration were used in 

characterizing the fluid status. Fluid balances were characterized as a 

fluid status of plus or minus 1499 ml. Fluid volume deficits were those 

greater than -1500 ml. Fluid volume excesses were those greater than 

1500 ml. 

The mean fluid volume received during TO was 0.0 ml (s.d.=0.0) 

since the subjects were NPO. The mean EFR for TO was 1431.9 ml (s.d.= 

491.2). The mean fluid volume difference for TO was -1431.9 ml (s.d.= 



491.2). The subjects at this time had been NPO and had not received any 

intravenous fluid. Therefore, the volume received was less than the EFR 

for TO. 

During Tl, the mean fluid volume received was 1178.9 ml (s.d.= 

544.2), while the mean EFR for Tl was 167.3 ml (s.d.= 77.6). The mean 

fluid volume difference during Tl was 1011.6 (s.d.= 508.1). The volume 

received was greater than the EFR for Tl. 

For the time frame T2, the mean fluid volume received was 812.4 ml 

(s.d.= 368.1) and the mean EFR was 303.2 ml (s.d.= 139.1). The mean 

fluid volume difference was 509.2 ml (s.d.= 322.6). The fluid volume 

received again exceeded the EFR for T2. 

The TTOT mean fluid volume received was 1191.3 ml (s.d.= 631.2), 

with a mean EFR for TTOT of 1902.4 ml (s.d.= 516). The mean total fluid 

volume difference was 88.9 ml (s.d.= 777.9). The cumulative fluid 

volume received was in excess over the total EFR for the time NPO was 

initiated to the time of discharge from the hospital. 

Individual total volume differences were analyzed for fluid volume 

balance, deficits, or excesses because of the large measure of 

variability from the mean (s.d.=777.9 ml). As presented in Table 5, 

nineteen subjects (42.2%) had a fluid volume deficit upon admission to 

the operating room (TO). Only one subject (2.2%) had a fluid volume 

deficit discharge from the hospital (TTOT). 
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Table 4. The Volume Received, Estimated Fluid Requirement, and Volume 
Difference Over Time for All Subjects (N=45). 

Tine Voluae Estimated Fluid Voluae 
Period Received Requirement Difference 

Mean S.D. Mean S.D. Mean S.D. 

TO 0.0 0.0 1431.9 491.2 -1431.9 491.2 

T1 1178.9 544.2 167.3 77.6 1011.6 508.1 

T2 812.4 368.1 303.2 139.1 509.2 322.6 

TTOT 1991.3 631.2 1902.4 516.1 88.9 777.9 
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Table 5. Volume Status Over Time for All Subjects (N=45). 

Voluae Status TO T1 T2 TTOT 

n t n % n * n * 

Deficit (> -1500ml) 19 42.2 0 0.0 0 0 1 2.2 

Balance (+/-1499ml) 26 57.8 37 82.2 45 100 43 93.4 

Excess (>1500ml) 0 0.0 8 17.8 0 0 2 4.4 



Eight subjects (17.8%) had a fluid volume excess while in the OR 

(Tl). Two subjects (4.4%) had a fluid volume excess of 1500 ml upon 

discharge from the hospital (TTOT). 

Twenty-six subjects (57.8%) were in a state of fluid volume 

balance for TO. For Tl, 37 subjects (82.2%) were also in a state of 

fluid balance. All the subjects (N=45) were in a state of fluid balance 

for T2. At the time of discharge from the hospital forty-three of the 

subjects (93.4%) were in the state of fluid balance. 

The Student's t-test was used to determine statistical differences 

for the total volume difference between male and females (Table 6). The 

mean total fluid volume difference (VTOTD) for males was 100.0 ml (s.d.= 

895.3). The mean VTOTD for females was 84.4 (s.d.= 740.0). The t-test 

for differences between males and females was not statistically 

significant (t = -.06; p = .956). 

As exhibited in Table 7, the mean VTOTD for males in the 

orthopedic surgical group was 84.1 ml (s.d.= 900.1) and 205.6 ml (s.d.= 

1058.8) for females. In the general surgery group the mean VTOTD for 

males was 135.6 ml (s.d.= 1021.3) and -82.8 ml (s.d.= 392. 7). The mean 

VTOTD for males and females in the general and orthopedic surgical 

groups was 54.1 ml (s.d.=768.7). 

The multivariate analysis of variance (MANOVA) test was used to 

determine statistical difference in the total volume differences (VTOTD) 

between gender by surgical groups (Table 6). Only two surgical groups 

were measured, general and orthopedic. MANOVA functions on the basis of 
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Table 6. Volume Differences Over Time for Males and Females. 

Tine 
Period Voluae Differences 

Male <n=13) Fenale (n=32) 

Mean S.D. Mean S.D. t-value p-value* 

TO -1558.5 734.9 -1380.4 351.9 

T1 1054.3 479.5 994.2 525.7 

T2 604.2 464.7 470.6 242.5 

TTOT 100.0 895.3 84.4 740.7 -.06 .956 

'Significance level: p < .05 
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Table 7. Total Volume Differences Between Gender by Surgical Group 
(n=30). 

Factor Code Mean S.D. 

Sex 

Surg. Grp. 

Male 

Ortho 9 30.0 

General 4 13.3 

84.1 900.1 

135.6 1021.3 

Sex 

Surg. Grp. 

Female 

Ortho 6 20.0 

General 11 36.7 

205.6 1058.8 

-82.8 392.7 

Total Sample 30 100.0 54.1 768.7 
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differences within groups. There are no differences in gender in the 

gynecological group as they were all females and therefore were not 

included in the MANOVA test. 

There was no statistically significant difference in mean total 

fluid volume differences between gender (F = .02; p = .879), surgical 

groups (F = .14; p = .711) or gender by surgical groups (F = .29; 

p = .595) as shown in Table 8. 

A scatterplot for age and fluid volume difference revealed no 

correlation (Appendix D). Therefore, no further analyses were conducted 

on these variables. Heart rate, mean arterial blood pressure, 

prescriptive and non-prescriptive drugs were not examined relative to 

the findings since a fluid volume deficit was not found. 

Summary 

The sample was equally distributed between three surgical groups. 

The majority of the sample was female. The mean age for the total 

sample was 39.2 years and the mean weight was 75.8 kg. 

The mean total volume difference for all subjects was 88.9 ml 

(s.d.= 777.9). The mean total volume difference for males was 100 ml 

(s.d.= 895.3), whereas the mean total volume difference was 84.4 ml 

(s.d.= 740.7) for females. The Students's t-test for mean total fluid 

volume difference for gender was not significant. 
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Table 3. Test of Significance (MANOVA) for Total Volume Differences 
Between Gender by Surgical Groups (n=30). 

Variation SS df MS F Sig of P 

Gender 15191.1 1 15191.1 .02 .879 

Surg. Grp. 90756.1 1 90746.1 .14 .711 

Gender by 186781.8 1 186781.8 .29 .595 
Surg. Grp. 



There was no statistically significant mean total volume 

difference by gender by surgical group. The mean total volume 

difference for males who had orthopedic procedures was 84.1 ml (s.d.= 

900.1) and was 205.6 ml (s.d.= 1058.8) for females in the same surgical 

group. The mean total volume difference for the subjects who had 

general surgery procedures was 135.6 ml (s.d.=1021.3) for males and was 

-82.8 ml (392.7) for females. 
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CHAPTER V 

INTERPRETATION, IMPLICATIONS AND RECOMMENDATIONS 

The findings relative to the research question regarding fluid 

volume status is discussed in this chapter. Implications for nursing 

and recommendations for further research are addressed. 

Interpretation 

At the time of discharge from the hospital, the majority of 

subjects (93.4%) in this study were found to be in a state of fluid 

volume balance. Over half of the subjects were in a state of fluid 

volume balance throughout the time period studied (TTOT). 

Contrary to the inpatient studies by Danforth (1978), Haertel 

(1979), and Tang (1981), less than half of the subjects (42.2%) in this 

study were in the clinical phase of early dehydration (Bland, 1956) upon 

admission to the operating room. Only one subject at the time of 

discharge was classified as being in the clinical phase of early 

dehydration. 

A small percentage of subjects (4.4%; n=2) were classified as 

being in early stages of overhydration at the time of discharge from the 

hospital if the same criterion is used, that is an excess of 2% of body 

weight or 1500 ml of water. 

The estimated hourly fluid requirement formula was found to be a 

clinically useful tool in determining fluid status in the ambulatory 
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surgery setting. The formula is not complicated and therefore, was easy 

to remember. The data required for use in the formula was easily 

obtained from the perioperative records. The mathematical calculations 

used in the formula were basic and did not require the use of 

calculators. 

Implications for Nursing 

Based on the results of this study, nurses in the operating room, 

post anesthesia care unit and ambulatory care unit should be aware that 

there may be potential differences in the fluid status of ambulatory 

surgery patients and inpatients upon admission to the operating room. A 

contributing factor of these differences may be variations in stress. 

The stress response effects renal reabsorption. The general 

preoperative condition of the patient may also influence the fluid 

status of patients. Patients who are hospitalized preoperatively may be 

less healthy and may have a greater potential for preoperative fluid 

imbalances. 

Nurses in the perioperative areas can easily determine the fluid 

status of their patients by calculating the difference between fluid 

volune received and the estimated hourly fluid requirement formula. The 

components of the formula are based on volume, weight, and time. The 

volume and weight are readily accessible from the patient's records. 

The volume is fixed and could easily be memorized as 4+2+1; 4ml for the 

first 10 kg + 2ml for the second 10 kg + 1 ml for all remaining kg. 



The cost of implementing the use of this formula would be minimal. 

An initial inservice to the staff would be required, as would be printed 

material explaining the use of the formula. 

The quality of care in the perioperative area would improve with 

the use of this formula. The clinical signs and symptoms of dehydration 

vary and may not be apparent until later stages of dehydration are 

present (Bland, 1956; Epstien & Sohar, 1985; Turner, 1988). Although 

dehydration was not found in this study, the use of this formula could 

potentially avert dehydration in other patient populations. This 

formula could also be used in conjunction with the more traditional 

methods of determining fluid volume status to confirm dehydration and/or 

overhydration. 

Recommendations 

The sample size in this study was limited to three surgical 

groups. This study could be replicated with the inclusion of other 

ambulatory surgical groups, such as ear, nose, and throat (ENT) and 

opthomology. The subjects in this group were also limited in the type 

of anesthesia they received. That is, all subjects received general 

anesthesia. Future studies could also include subjects who have 

received local and regional anesthesia. 

The results of this study of outpatients contradicted the findings 

of other studies of inpatients (Danforth, 1978; Haertel, 1979; Tang, 

1981). One of the reasons for this finding could have been due to the 

difference in the patient populations. Using the same measures, a 
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prospective comparative study could be designed. The information gained 

through this future research could describe the similarities and 

differences in the fluid status of these two populations. 

The relationship between time and fluid replacement was not 

analyzed in this study. Although time is a component of the estimated 

hourly fluid requirement formula, it is not known from this study if the 

fluid volume received by these subjects was influenced by time. For 

example, there may or may not be differences in the amount of fluid 

received by subjects whose surgical procedures are performed later in 

the day. Subjects who have been NPO for longer periods of time may or 

may not be at higher risk for becoming dehydrated. Future research 

could be conducted with subjects who have been NPO for varying periods 

of time. 

Cumulative time frames could be utilized in future studies. In 

this study, each time frame was analyzed individually. The point at 

which subjects enter or exit the clinical phases of dehydration could be 

valuable information. 

Concurrent validity of the estimated hourly fluid requirement 

formula could be established with other measures of fluid status in 

future research. Other measures could include central venous pressure 

(CVP), body weight, and intake and output records. 

Summary 

A discussion of the results of the study, implications for 

nursing, and recommendations for future research were addressed in this 
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chapter. An exploratory descriptive design was used to describe the 

fluid status of 45 patients who had prescheduled, elective, outpatient 

surgery under general anesthesia. Eighteen subjects were in the 

clinical phase of early dehydration upon admission to the operating 

room. Forty-two subjects were in the state of fluid balance at the time 

of discharge. The estimated fluid requirement formula was successfully 

used in this study to determine the fluid status. The interpretation of 

the results of this study is limited to ambulatory surgery patients. 

Recommendations include increasing the sample size to include other 

surgical groups, replicating the study in the inpatient population, 

investigating the relationship between time and fluid volume received, 

and using cumulative volume differences in determining fluid status over 

time. 
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THE UNIVERSITY or 

Human Subj«ct Committtc ARIZONA 1690 N. Warren (BMr. 526BI 
Tucson, Arizona (15724 
<602) 626-6721 or 626-7975 

HEALTH SCIENCES CENTER 

January 28, 1991 

Patricia A. Puchi, R.H.,B.S. 
3344 Hast Firefall Place 
Tucson, Arizona 85741 

RE: A DESCRIPTION Of III 1X0X0 STATU! 07 AMBULATORY SUROERY 
PATIENTS 

Dear Ms. Puchi: 

Ha have racaivad documents concerning your abova referenced 
projact. Regulations publiahad by tha U.S. Dapartmant of Haalth and 
Hunan Sarvicaa [45 CFR Part 46.101 (b) (5)) exempt this typa of 
rasaarch fron raviaw by our Committee. 

Please ba advisad that approval of thia projact and tha requirement 
of a subject's consent forn is to ba deternined by your department. 

Thank you for informing us of your work. If you have any questions 
concerning the above, please contact this office. 

Sincerely yours, 

William F. Denny, H.D. 
Chairman 
Human Subjects Committee 

HFD:rs 

Enclosure 
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DATA COLLECTION FORM 



DATA COLLECTION FORM 

Patient # 

Weight (kg) 

Age (yrs) 

Sex [ ]M [ ]F 

Surgical Procedure: 

[ ]Gyn 

[ ]Ortho 

[ ]General 

Prescrlptive/Nonprescriptive Medications 

Diuretics [ ]No [ ]Yes 

Steroids [ ]No [ ]Yes 

Other [ ]No [ ]Yes 

Time NPO initiated [ ][ ][ H ] hr. 

Time of OR adm. [ ][ ][ ][ I hr. 

Time of PACU adm. [ ][ ][ ][ ] hr. 

Time of Disch. [ ][ ][ ][ ] hr. 

Time Frame: 

TO = [ ][ ][ ][ ] hr. 

T1 = [ ][ ][ ][ J hr. 

T2 = [ ][ ][ ][ ] hr. 

Tot T = [ ][ ][ ][ ] hr. 

Data Collection Form (continued) 



Volumes: 

VO = [ ][ ][ ][ ]ml. 

VI = [ ][ ][ ][ ]ml. 

V2 = [ ][ ][ ][ ]ml. 

Tot V = [ ][ ][ ][ J ml. 

Baseline 

OR 

PACU 

Disch 

Heart Rate 

[ ][ ][ ]bts/min 

[ ][ ][ ]bts/min 

[ ][ ][ ]bts/min 

t ][ ][ ]bts/mln 

Blood Pressure Systolic Diastolic 

Baseline [ ][ ][ ]mm/Hg [ ][ ][ ]mm/Hg 

OR [ ][ ][ ]mm/Hg [ ][ ][ ]mm/Hg 
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