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CHAPTER I 

INTRODUCTION 

In the management of acutely ill patients experiencing 

circulatory problems, the central venous pressure (C.V.P.) 

is regarded as an important physiological measurement in the 

evaluation of the patient's hemodynamic status. It is the 

responsibility of the professional nurse to obtain the C.V.P. 

measurement, record the data, and evaluate the immediate 

status of the patient. 

One of the keys to evaluation of the C.V.P. measurement 

is to obtain a series of readings rather than rely on single 

absolute values. The responsibility for obtaining an accurate 

series of measurements is a nursing responsibility. The 

C.V.P. is recognized as only one of the physiological 

measurements utilized in determining the patient's hemo

dynamic stat~s. The nurse, with frequent patient contact 

and close observation, is the most logical member of the 

health team to measure the C.V.P. and to continuously 

evaluate the significance of the pressure in relation to 

other physiological measurements. 

With the acceptance of this responsibility into the 

realm of nursing practice, hospital procedure manuals, medical 

authors and nursing authors have described various parameters 
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to be considered in the technical phase of the measurement 

of the C.V.P. In describing the procedure, these authors 

have frequently stated that the supine position is necessary 

in order to obtain an accurate C.V.P. measurement. The 

nurse's attempt to obtain an accurate series of readings is 

often complicated by the patient's sleeping with the head of 

the bed elevated, or by the patient who experiences respira

tory distress when in the supine position. Therefore, the 

acutely ill patient must be aroused from sleep, or the 

respiratory patient be subjected to an increase in anxiety 

and degree of distress as the nurse lowers the head of the 

bed in order to obtain the C.V.P. measurement. 

The assumption that the patient must be in the supine 

position to obtain an accurate C.V.P. measurement is not 

validated. Research studies specifically designed to study 

the effect of elevating the head of the bed on the C.V.P. 

measurement are limited in nursing as well as in medical 

literature. This research was directed toward determining 

the effect of elevating the head of the bed on the C.V.P. 

measurement. 

Statement of Problem 

The problem of this study was to determine the effect 

of elevating the head of the bed on the C.V.P. in hemo

dynamically stable subjects. 
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Statement of Purposes 

The purpose of this study was to determine an 

acceptable position for acquiring an accurate C.V.P. by: 

1. Obtaining the C.V.P. of the patient in the 

supine position 

2. Obtaining the C.V.P. of the patient with the 

head of the bed elevated 15° 

3. Obtaining the C.V.P. of the patient with the 

head of the bed elevated 35° 

4. Obtaining the C.V.P. of the patient with the 

head of the bed elevated 45 0 

5. Comparing the C.V.P. measurements of the patient 

in the supine position and with the head of the bed elevated 

15°, 35°, and 45° 

Background and Significance 

C.V.P. measurement first gained popularity in the 

United States in the early 1960's when Wilson advocated the 

use of this parameter in evaluating the patient's circula

tory dynamics (James 1973). Prior to this, the venous 

circulation had been considered as a secondary factor in 

evaluating hemodynamic functions. In modern medicine, 

monitoring the C.V.P. has been demonstrated as a fundamental 

measurement in the evaluation of the adequacy of the 
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circulatory system (Gowen 1973). With the advent and 

escalation of cardiac surgery, plus the increasing emphasis 

on aggressive, early management of the major trauma patient, 

including the management of the major surgery patient, the 

C.V.P. has become one of the most widely used parameters in 

physiological measurement (Sessler 1965, Guyton 1973). 

The C.V.P. is indicative of the pressure in the 

right atrium. The right atrial pressure, or the C.V.P. has 

two major physiological functions. It is this pressure that 

promotes the filling of the heart during diastole, thereby 

determining the level of cardiac output (Wilson 1962, 

Guyton 1973). The second major physiological function of 

the C.V.P. is that of opposition to the returning blood from 

the peripheral vessels into the heart (Sessler 1965). 

The maintenance of a stable, adequate venous pressure 

is dependent on four interdependent factors. Ac~ording to 

Gump (1971), these factors are: (1) blood volume and flow, 

(2) venous tone, (3) distensibility and contractility of 

the right chambers of the heart, and (4) intrathoracic 

pressure. The C.V.P. is an index to the ability of the 

right side of the heart to handle the venous blood return 

(Gowen 1973, Wilson 1963). It is important at this point 

to note that the venous pressure is a reflection of several 

factors responsible for circulation. It is at best an 
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indication of the appropriateness of blood volume for cardiac 

output and vascular tone; it does not specifically measure 

blood volume, cardiac output, or peripheral resistance 

(Sessler 1965). 

C.V.P. monitoring is not without certain hazards. 

The hazards occur in two typical areas; "faulty" .interpreta

tion of measurements, and technical difficulties in management. 

The greatest sauce of error in interpretation of results is 

over estimating the importance of the C.V.P. measurement. 

An unfortunate tendency is to consider the C.V.P. as an 

index of blood volume adequacy. Technical difficulties 

include lost catheters, infection, thromboembolic compli

cations of subclavian and deep jugular cannulation, and 

faulty pressure readings (Wilson 1970). 

The most convenient method of measuring the C.V.P. 

at the bedside is by the insertion of a venous catheter. 

The tip of the catheter must lie within the thoracic cavity. 

Even though the C.V.P. is an indication of the pressure 

within the right atrium, it is not necessary for the catheter 

tip to be in the right atrium for accurate measurement. _As 

the inferior and superior vena cava enter the thoracic cage, 

they are subjected to sub-atmospheric pressure. The pressure 

within these veins in the intrathoracic segments is repre

sentative of the pressure within the right atrium (Rushmer 1976) _ 
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It is necessary that the catheter be in the intrathoracic 

system to eliminate the effects of peripheral venous pressure 

and interference from peripheral valves (Guyton 1973, 

Gump 1971). 

Intrathoracic pressure changes also affect the 

pressure within these central veins. The intrathoracic 

pressure fluctuates during normal respiratory activity. 

During inspiration, the intrathoracic pressure is lowered, 

resulting in a lower C.V.P. On expiration, the intrathoracic 

pressure rises, thereby causing an increase in the C.V.P. 

This is demonstrated in the fluctuation of the water level 

in the manometer when obtaining a C.V.P. reading. The end 

expiratory point, or the highest level of fluctuation is 

considered to be the level of the C.V.P. Sharply increased 

readings occur with coughing or the Valsalva maneuver 

(Kay 1976, Rushmer 1976). The effect of pressure cycled and 

volume cycled ventilators is thought to cause enough variation 

in the C.V.P. that, if possible, a patient should be dis

connected while obtaining a C.V.P. measurement (Gump 1971, 

Hudak 1973). 

In the measurement of the bedside C.V.P., the level 

of the right atrium is considered to be the correct external 

reference point. However, literature indicated a lack of 

uniformity regarding a specific method to be utilized in the 
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selection of this level. Nursing textbooks refer to the level 

as midaxillary, or at "heart level," but do not elaborate on 

a procedure to select this reference point (Hudak 1973, 

Storlie 1969, Secor 1971, Shafer 1971). Some of the nursing 

texts or references offered no information regarding the 

procedure to follow in order to obtain a C.V.P. measurement. 

These texts did contain several refererices to the importance 

of monitoring the C.V.P. in various conditions (Smith 1966, 

Harmer 1967r Beland 1975, Burnell 1977, Meltzer 1976). 

Drake (1974) identified a lack of uniformity among nurses 

regarding the selection of the external reference point for 

the level of the right atrium. Doctors, as well as nurses, 

vary in specific criteria for selecting the external reference 

point (Gump 1971, Gowen 1973). There is, however, in medical 

literaturer description of a specific procedure to determine 

the level of the right atrium. 

The hydrostatic, or phlebostaticr reference point was 

first described by Winsor in 1945. The hydrostatic axis 

refers to the plane around which the heart rotates during 

changes in posture (Winsor 1945, Woods 1976). Guyton (1971) 

described the hydrostatic levelr which corresponds to the 

level of the tricuspid valve, as the reference point from 

which pressure measurements should be made. The reference 

point may be described as a line "which passes transversely 
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through the thorax, midway through the anterior and posterior 

chest at the level of the fourth intercostal space" (Rushmer 

1976, p. 219) (Appendix F). It is at this point, the hydro

static level, that hydrostatic pressure factors do not exert 

more than one millimeter mercury change on venous pressure 

measurement (Guyton 1971). 

The transmural pressure ·of the superior and inferior 

vena cava represents the distending pressure of the heart. 

A decrease in the filling time in the right atrium would 

represent a serious impairment in the filling of the right 

ventricle. In order to prevent body posture ~rom causing 

an impairment in cardiac filling, a positive pressure is 

maintained within the large intrathoracic veins (Rushmer 

19 76) . 

In considering changes in the venous pressure result

ing from posture changes, it is also necessary to consider the 

effects of an excessive increase in the pressure. An excessive 

increase in C.V.P. would result in an increased pressure in 

the peripheral venous and lymphatic systems. This in turn 

would promote a buildup of fluids in the tissues (Rushmer 1976). 

It is therefore riecessary that the C.V.P. be maintained 

within two critical levels. The venous system must compensate 

for variations of total blood volume, as well as changes in 

volume distribution. This compensatory mechanism maintains 
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a positive filling pressure in the vena cava, regardless of 

body position. The positive filling pressure insures 

adequate filling of the right ventricle (Guyton 1971, 

Rushmer 1976). 

With the hydrostatic level for pressure measurements 

being documented in medical literature, vario.us authors, 

medical and nursing, have referred to the supine position 

of the patient as a necessary factor in measuring the C.V.P. 

(Sessler 1965, Kay 1976, Drake 1974, Shafer 1971, Storlie 

1969, Secor 1977). The rationale for the supine position by 

two nursing authors was that the arteries and veins are 

horizontal to the heart in the supine position and the 

circulation is more stable (Secor 1971, Betson 1969). 

Shafer (1971) and Secor (1971) advocated the reestablishment 

of the zero point if it is absolutely necessary for the 

patient's head to be elevated. In 1973, in the Journal of 

the American Medical 'Association, the position of the patient 

for C.V.P. measurement was discussed by an internist and a 

cardiovascular surgeon. It was their opinion that, using 

the hydrostatic reference level for the zero point, the C.V.P. 

could be measured with the patient's head elevated (Ec~stein 

1972, Dailey 1972). A review of literature revealed limited 

information regarding studies conducted to determine the 

effects of posture on the C.V.P. Nursing research conducted 
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by Drake (1972) concluded that the elevation of the head of 

the bed did not reflect a statistically significant change 

in the C.V.P. 

The focus of this study was directed toward determining 

the effect of elevating the head of the bed on the C.V.P. 

Hypothesis 

The hypothesis for this study was: 

Elevating the head of the bed will demonstrate no 

effect on the C.V.P. of hemodynamically stable subjects. 

nefinition nf Terms 

The following definitions were used in this study: 

1. Central venous pressure (C.V.P.): the pressure 

in the right atrium. The pressure within the large systemic 

veins of the chest is the same as the pressure in the right 

atrium (Guyton 1973) 

2. C.V.P. catheter (line): an intravenous single 

lumen catheter with the tip of the catheter either in the 

right atrium or within the venous system of the thorax 

3. Hydrostatic axis, zero reference point: "A 

junction between a transverse plane of the body passing 

through the fourth intercostal space at the lateral margin 

of the sternum and a frontal plane of the body passing through 

the midpoint. of the chest" (Woods 1976, p. 84). This 
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corresponds with the level of the tricuspid valve (Guyton 

1971) (Appendix F) 

4. Hydrostatic level: "A plane which rotates about 

the axis as the patient moves from a flat to an erect posi

tion; it passes through the hydrostatic axis, and is parallel 

with the horizon" (Woods 19 76, p. 85) (Appendix F) 

5. Criteria for C.V.P. line: 

a. The intravenous line permits a rapid infusion 

rate for fluids 

b. The column of water in the manometer drops at 

a steady rate until the level of pressure is 

reached 

c. The column of water fluctuates with the 

patient's respirations (Gump 1971) 

6. Hemodynamically stable condition included: 

a. Urine output was thirty cubic centimeters 

per hour or more 

b. Blood pressure was above one hundred milli

meters of mercury systolic 

c. There was no evidence of hemorrhage 

d. The regular apical pulse rate was between 

sixty and one hundred twenty beats per minute 

7. Hydrostatic pressure: in a large chamber of 

water, the surface pressure is equal to atmospheric pressure 



12 

This pressure increases one millimeter of mercury for each 

13.6 millimeters distance below the surface of the water. 

This pressure results from the weight of the water (Guyton 

1971) 

8. Nurse: an individual registered to practice 

professional nursing 

Limitations 

The limitations in this study were: 

1. Patients with C.V.P. lines are primarily located 

in critical care areas 

2. The initial reason for C.V.P. monitoring was not 

controlled 

D'el"imitations 

The following delimitations applied to this study 

were: 

1. The population consisted of adult patients 

between the ages of eighteen and sixty-seven 

2. The subjects studied were hemodynamically stable 

3. There were no nursing or medical contraindications 

to elevating the head of the subject's bed 

4. The patient had functioning C.V.P. catheter 

5. The patient was not using a pressure cycled or 

volume controlled ventilator at the time the C.V.P. measure

ment was obtained 
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6. The patient was not straining or coughing at 

the time C.V.P. measurement was obtained 

summa·ry 

Continued research is needed in order to validate 

current clinical practices, as well as to extend the scope 

of professional nursing. It is imperative that nursing, 

through research, investigate principles behind current 

clinical practices. Nursing clinicians, as well as nursing 

literature, disagree regarding the standards for basic pro

cedures utilized in clinical practice. This study was 

directed toward determining the effect of body position on 

the C.V.P. measurement, thereby providing nurses with in

formation applicable to the practice of clinical bedside 

nursing. 



CHAPTER II 

REVIEW OF LITERATURE 

In clinical nursing practice, the nurse must 

frequently utilize scientific methcids and principles in the. 

solution of problems related to the <lelivery of nursing care. 

Obtaining and maintaining an accurate series of physiological 

measurements is inherent in nursing care of patients requiring 

frequent or continuous physiological evaluation. 

History of ·circul"ato·ry Research 

As far as man's history can be traced, so can his 

interest in the functions of his own body. Attempts to 

understand the circulatory system and the function of the 

heart can be traced to a period long before the era of 

scientific investigation. Aristotle in 384 B.C. proposed 

that the beating of the heart and the pulsations of the 

vessels were due to expansion of blood in the vessels, rather 

than due to any active movement of the fluid itself. He did 

not consider the veins as part of this system. Praxagorias, 

another medical investigator of this period, distinguished 

between arteries and veins in that the arteries pulsated 

(Bishop 1927). 

14 



15 

With the advent of the era of scientific investigation 

in the fifteenth century, William Harvey studied information 

already known regarding valves, vessels, and circulation. 

He correlated the information and revealed to the scientific 

community the theory of the flow of blood (Bishop 1927). In 

1733, the first venous pressure was recorded by an Englishman 

who attached a glass tube to the jugular vein of a horse. 

This method, with slight modification is currently utilized 

for obtaining central venous pressure (C.V.P.) measurements 

(Latimer 1972). 

The nineteenth century produced studies of the 

relationshiop of the venous return to the cardiac output. 

In 1918, Henderson and Harvey proposed that correct estimates 

of pressure within the heart cannot be obtained by manometers 

equilibrated against atmospheric pre~sure. They concluded 

these pressures must be calculated as a difference between 

intraarterial and intrathoracic pressures, which was referred 

to as "effective venous pressure" (Wiggers 1958). 

C.V.P. monitoring gained popularity in the early 

1960's when Wilson (1962) advocated this parameter in 

evaluating a patient's circulatory status. He described 

the insertion of the central venous catheter, the procedure 

for obtaining measurements, and a general range of accepted 

values (Wilson 1962). Thus, the C.V.P. was introduced as 
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a physiological measurement in assessing a patient's 

cardiovascular dhynamics. 

In current health care, the C.V.P. has become a 

physiological parameter frequently utilized in evaluating a 

patient's hemodynamic status. Continuous monitoring in the 

critical care area has become a function of the professional 

nurse (Betson 1969). Techniques have been improved to the 

point that C.V.P. catheters may be easily inserted at the 

bedside (Guyton 1973b). 

Discrepancies in Procedure for Obtaining 
Central Venous Pressure Measurement 

Review of the literature revealed discrepancies 

regarding the procedure for obtaining an accurate C.V.P. 

reading. The procedure for identifying the zero reference 

point, and the position of the patient while obtaining the 

measurement are areas of controversy. 

The authors reviewed were inconsistent and incomplete 

in describing the criteria by which the zero reference point 

was to be ascertained. Host authors identified the zero refer

ence point as the rnidaxillary line being the level of the right 

atrium. There was no specific criteria as how the level of 

the right atrium was to be determined (Wilson 1962, Storlie 1969, 

Betson 1969, Secor 1971, Hudak 1973, _Shifer 1975, Kay 1976). 

Several authors indicated the zero point should be identified 

with the patient in the supine position (Shafer 1975). 
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Kay 1976, Secor 1971). Brunner (1975) described· the zero 

reference point as the level of the right atrium, at the 

midaxillary line. However, the criteria for selecting the 

midaxillary line was de~cribed ~s one~third the distance from 

the anterior to the posterior chest wall. In regard to the 

patient's position, it was advocated that as the patient 

changes position, the level of the right atrium was reevaluated. 

There was no crite~ia by which ·to e~aluate changes in the 

position of the right atrium relative to changes in position 

(Brunner 1975). Research conducted by Drake (1974), involving 

direct observation, described the lack of uniformity in the 

procedure of selection of a zero reference point. The loca

tion of the zero reference point also varied among nurses 

who utilized one method for consecutive measurements (Drake 

1974). The wide variation in the normal range of values may 

be attributed to the use of variable zero reference levels 

(Gump 1971, Gowen 1973). 

The 1945 studies by Winsor identified a zero reference 

level appropriate in determining an accurate C.V.P. measure

ment. This level, described as the phlebostatic level, or 

point of hydrostatic indifference was identified as midway 

between the anterior and posterior chest, at the level of 

the fourth intercostal space (Winsor 1945). In general, 

physiologist agreed this was the corredt point for the zero 
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reference level in the measurement of the C.V.P. (Guyton 1971, 

Rushmer 1976, Jensen 1975) (Appendix F). 

Utilization of the phlebostatic level as the zero 

reference point is not restricted to th~ supine position. 

The phlebostatic axis may be described as the junction bet

ween frontal and transverse body planes, approximately the 

level of the right atrium, or tricuspid valve. The phlebo

static level rotates around the axis as the subject moves 

from a supine to erect position (Woods 1976, Eckstein 1972, 

Rushmer 1976, Guyton 1971). 

The second area of discrepancy in the procedure for 

measuring the C.V.P. is the position of the patient while 

obtaining the measurement. Review of the literature regarding 

the procedure for the measurement of the C.V.P. indicated 

that in order to obtain an accurate C.V.P. reading, the 

patient should be supine (Wilson 1962, Betson 1969, Secor 

1971, Hudak 1973, Shafer 1975, Brunner 1975, Kay 1976, 

Haughey 1978). Physiologists proposed that with a change 

in posture, the compensatory mechanisms of the body prevent 

any significant change in the blood flow, or in the C.V.P. 

Therefore, from a physiologist's reference, the C.V.P., when 

measured correctly, remained the same, regardless of the 

patient's position (Jemsen 1976, Guyton 1973b, Rushmer 1976). 

In evaluating the discrepancies, two areas of diversity are 
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i dentified. Medical and nursing authors propose that in order 

to obtain an accurate measurement, the patient must be flat 

when measuring the C.V.P. However, physiologists maintain the 

body's compensatory mechanisms regulate hemodynamics to the 

extent the C.V.P. is not affected by change in body posture. 

Physiologists describe hemodynamic alterations which 

occur as the result of changes in posture. In order to 

evaluate the compensatory alterations of the cardiovascular 

system, and consequently the effect on the C.V.P., normal 

venous physiology and homeostatic mechanisms must be 

reviewed. 

Venous System Physiology 

The venous system is a variable capacity, low pressure 

system. During cardiac diastole, eighty-five percent of the 

total blood volume is in the systemic veins and the pulmonary 

circulation. Normally, the venous system is a low pressure 

system with a greater capacity than the arterial system 

(Berne 1972, Guyton 1976). 

Venous return represents the flow of blood from the 

periphery to the right atrium. Since the cardiovascular 

system is a closed network, the body is considered to be in 

a state of equilibrium, the cardiac output and the venous 

return are equal (Selkurt 1976). The pressure in the venous 

system which facilitates venous return is determined by the 
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correlation between the distensibility of the vascular bed 

and the blood volume (Berne 1972, Guyton 1976). Distensi

bil{ty may be described as "the proportional increase in 

volume for each millimeter mercury increment of pressure 

within the lumen of the vessel" (Jensen 1976, p. 620). 

An increase in the pressure in the vein will initiate an 

increase in the volume capacity much greater than the same 

pressure in an artery of the same diameter (Jensen 1976). 

The blood from the venous system returns to the heart 

via the inferior and superior vena cava. The right atrium is 

the reservoir for venous return. The pressure within the 

right atrium is considered to be the C.V.P. However, due to 

the negative pressure within the thoracic cavity, the pressure 

within the large systemic veins inside the chest is within 

one millimeter mercury of the pressure in the right atrium. 

The C.V.P. is regulated by four interrelated factors: 

blood volume and flow, venous tone, distensibility and 

contractility of the right chambers of the heart, and intra

thoracic pressure (Gump 1971). 

Re·gu·lation :o·f ·ca·rdi:ac Output 

In describing the balance of cardiac output and venous 

return, two physiolog·ical theories were prominent. The point 

of difference is primarily related to factors affecting 

cardiac regulation. 



21 
I 

In regard to increasing or decreasing cardiac output, 

and ensuing changes in the venous return, Guyton stated: 

If the pressure at the tricuspid valve rises above 
normal, then the right ventricle fills to a greater 
extent than usual, causing the h~~rt to pump blood 
more rapidly than usual, and thereby decreasing the 
pressure at the tricuspid valve. On the other hand, 
if the pressure at this point falls, the right ventricle 
fails to fill adequately, its pumping decreases and 
blood dams up in the venous system until the tricus-
pid pressure again rises to a normal value. In other 
words, the heart acts as a feedback regulator of 
pressure at the tricuspid valve (Guyton 1971, p. 227). 

Guyton implied the heart was the dominant factor in the 

control of cardiac output. Cardiac output and venous return 

in the normal person seldom vary for more than a period of 

five to ten seconds (Guyton 1973a). 

Rushmer disagreed with Guyton regarding cardiac 

regulation of cardiac output. Rushmer proposed that the 

output was regulated by venous return, reflective of total 

peripheral resist~nce: 

... the total blood volume (as expressed by the mean 
circulatory filling pressure) and the state of the 
peripheral resistance were proposed as the dominant 
factors in regulating cardiac output (Rushmer 1976, p. 119). 

Increase in the cardiac rate alone does not initiate an 

effective increase in cardiac output. An increase in the 

end diastolic pressure in the ventricles due to an increase 

in venous return, produces an increase in the contractility 

of the next systolic ejection, thereby maintaining the same 
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end systolic volume. This is in accordance with the Frank 

Starling law of cardiac contractility (Rushmer 1976). 

eo·m:p·e·n·sato·ry Me·cha·n•ism:s ·fo·r Regulation 
o·f 'Blood Flow 

The right atrial pressure, or the C.V.P., is influenced 

by several physiologically interdependent factors, including 

blood volumer cardiac contractility, neural regulation, and 

respiratory pressures. The volume and flow of blood return

ing to the heart may vary with the circulating volume. 

Reductions in circulating volume result from alterations in 

fluid distribution, or from actual fluid loss. Alterations 

in volume result in conditions which cause an increased 

capillary permeability, therefore, a decrease in volume of 

systemic circulation. Increases in intravascular volume mav ... 

be caused by fluid retention, or by overloading the system 

with excessive replacement. A decrease in circulating 

volume may be the result of an absolute fluid loss of from 

changes in volume distribution (Rushmer 1976, Kay 1976). 

If the heart is normal, doubling the venous return may cause 

only one to two millimeters of mercury increase in the C.V.P. 

Therefore, in the normal heart,. venous return or an increase 

in volume must be grossly increased to raise the C.V.P. 

significantly (Guyton 1973a). 
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Alterations in contractility and distensibility of 

the cardiac chambers also affect the C.V.P. According to 

Starling's law of the heart, the normal response of the 

myocardial fibers to an increase in volume or pressure load 

is to increase the diastolic and systolic ventricular volumes. 

Therefore, in the normal heartr an increase in returning 

venous volume, or an increase in filling pressures, causes 

an increase in the stroke volume of the ventricular chambers, 

thereby increasing cardiac output. Thus the myocardium 

attempts to bring the. inflow and outflow into balance. In 

the diseased or weakened heart, the myo_cardium is unable to 

maintain this balance since the cardiac contractility is 

inadequate to propel the venous return. This results in an 

increase in venous pressure. In conditions of severe cardiac 

failurer with consistent venous return, the cardiac output is 

regulated by cardiac performance. In the state of the nor

mally functioning heart, the venous return is the dominant 

factor in regulating cardiac output (Rushmer 1976, Guyton 

1973a). Increases in the C.V.P. as a result of a decrease in 

cardiac contractility are more frequently related to a chronic 

cardiac problem rather than an acute problem (Gump 1971). 

Neural regulation of the venous system plays an 

important role in maintaining the homeostasis of the venous 

system. All vessels in the body are innervated by fibers 
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from the sympathetic nervous system. Stimulation of the 

sympathetic fibers increases the resistance of veins, there

by changing the rate of blood flow. The innervation of the 

veins makes it possible for the sympathetic nervous system 

to alter the capacity of the circulatory system. The · sym

pathetic vasoconstrictor fibers are the predominant factors 

in the neural venous control. The vasomotor center for 

control of the sympathetic fibers is located at the base 

of the brain in the upper two-thirds of the medulla. This 

center sends impulses down the cord to the vasoconstrictor 

fibers throughout the vasculature. Portions of the vaso

motor center are tonically active, in order to maintain 

stimulation to the vasoconstrictor nerve fibers to facilitate 

sympathetic vasoconstrictor tone. A decrease in vasomotor 

tone consequently allows for vasodilatation (Jensen 1976, 

Guyton 1971, Ableman 1976). Thereforer vasoconstriction 

causes a decrease in the capacity of the veins, an increase 

in venous pressure, and an increase in venous return 

(Anderson 19 7 2) . 

The c.V.P. may also be affected by the changes in 

pressure in the thoracic cavity during respiration. Respira

tions induce ch~ge in the intrapleural and intraperitoneal 

pressures. These pressures are in turn reflected in the 

intravascular pressures of the superior and inferior vena 
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cava within the thoracic cavity (Moreno 1977). During 

inspiration, biood flow increases in the superior and inferior 

vena cava due to an increase in negative pressure within the 

thoracic cavity. The negative pressure across the venous 

wall permits blood to flow into the thorax at an increased 

rate (Rushmer 1976}. 

When the Valsalva maneuver is performed, there is an 

increase in intrathoracic pressure which compresses the veins 

in the area and consequently diminishes the venous return. 

With the release of the _pressure caused by the Valsalva 

maneuver, there is an increase in the venous return to the 

heart. During inspiration and expiration, the movement of 

the chest wall causes intrapleural pressures to fluctuate, 

thereby producing rhythmic fluctuations in venous return 

(Jensen 1976). 

Effe·cts: of Po·s·itio-n Change 

In evaluating parameters which affect the venous and 

central venous system, the cardiovascular adjustments nec

essary to adapt man to a standing position are appropriate 

to consider. Since man spends much of his existence in the 

upright position, the cardiovascular system must rapidly 

compensate for the effects of hydrostatic pressure changes. 

Hydrostatic pressure refers to the weight of water 

below the surface of the chamber. At the surface, water 
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pressure ·is equal to the atmospheric pressure, but for each 

13.6 centimeters below the surface, the pressure increases 

one millimeter of mercury. The effects of hydrosta,tic 

pressure occur within the closed circulation of the human 

body. As man assumes a,n erect position, the pressure in 

the vascular system of the dependent areas of the body is 

greatly increased. According to Burton (1970), _"the 

hydrostatic factor does not in any direct way affect the flow 

of blood, since the driving force (i.e.: the total fluid 

energy) is unaffected 11 (Burton 1970, p. 101). Changes in 

circulation due to hydrostatic pressure are primarily in the 

vascular bed and in the venous capacity, not in the driving 

forces of the circulation (Burton 1970). In considering 

the effects of hydrostatic pressure, most of the distention 

due to an increase in pressure will occur in the venous 

system, rather than in the arterial. The increase in pressure 

occurs primarily in the dependent regions of the body 

(Berne 1972, Schultz 1972). As a person shifts from supine 

to relaxed standing, an estimated three hundred to eight 

hundred cubic centimeters of blood is pooled in the legs 

(Berne 1972). In order to counteract the effects of hydro

static pressure, several mechanisms are immediately activated. 

These mechanisms include the following~ 
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1. Tension in abdominal and leg muscles which 

compresses the vessels within the boundaries 

2. Initiation of sympathetic impulses from the 

autonomic nervous system, thereby increasing vascular tone 

3. Activation of the venous pump (Guyton 1976). 

The venous pump is an extremely important mechanism 

for assuring adequate venous return. As the skeletal muscles 

contract, the veins within the muscles are compressed so the 

blood is expressed out of the vein and propelled toward the 

heart (Jensen 1976, Rushmer 1976). Intermittent muscular 

movement actually causes a pumping action in the veins 

(Guyton 1973a). Immediately after standing, there is a 

temporary decrease of venous return to the heart. Once the 

venous reservoir is filled under the new transmural pressure, 

a state of equilibrium is reached and venous return is 

unchanged. 

Guyton (1971) described significant hemodynamic 

changes in the subject who is totally relaxed or under 

anesthesia. Under the condition of anesthesia, hydrostatic 

factors affect venous return due to the lack of abdominal 

contraction and activation of the venous pump. The loss of 

these compensatory mechanisms allow for the lower vessels to 

become distended. 
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Research conducted to evaluate the physiological 

response of the circulatory system to hydrostatic pressure 

has been primarily limited to subjects with a compensated 

cardiovascular system. Ramsey (1976) studied effects of 

posture change in anesthe~ized patients. Fifteen patients 

were studied with results showing nonsignificant increases 

in blood pressure and pulse when a patient was moved from 

supine to sitting position. He concluded the hemodynamic 

changes were minimal (Ramsey 1976) . · Glazer (1972) studied 

hemodynamic changes in subjects with normal arterial pressures. · 

He concluded the transition from supine to upright position 

caused only moderate decre~ses in systolic pressure, slight 

increase in diastolic pressure, and no change in the mean 

arterial pressure. Patient criteria or numbers studied 

were not stated. 

Another aspect of study, in regard to the effect of 

hydrostatic pressure on the circulatory system, was the effect 

on the C.V.P. In previous discussion, the phlebostatic level, 

or hydrostatic indifference point, was identified. At this 

reference point, changes in posture causing an increase in 

hydrostatic pressure, had a minimal effect on the filling 

pressures, cardiac size, or on the cardiac output (Henry 1971). 

Research conducted to evaluate the hydrostatic effects 

on the C.V.P. are· limited. Prakash (1973) studied hemodynamic 
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effects of posture in acute cardiac patients .. The study 

consisted of twenty-one patients with confirmed myocardial 

infarctions. The patients were studied in the supine position, 

and with the head of the bed elevated 70°. The zero reference 

point was the phlebostatic level with a pressure transducer 

utilized to record pressures. Results showed no alteration 

in the clinical status associated with position change. 

Driver (1972) studied ten patients to determine the effects 

of elevating the head of the bed on the C.V.P. Subjects 

were studied in three positions: supine, with the head 

elevated 15°, and 30°. She concluded that elevating the 

head of the bed did not significantly alter the C.V.P. 

In response to questions in the Journal of the 

American Medical Association, an internist and a cardio

vascular surgeon contributed their responses regarding the 

effect of elevating the head of the bed on the C.V.P. Both 

physicians opined if the phlebostatic level was utilized 

as the zero reference point, the C.V.P. could be measured 

with the patient in semi-Fowler's position (Eckstein 1972, 

Daily 1972). 

Interpretation .of. -Central Venous 
Pressure Measurements 

In evaluating th~ significance of the C.V.P., several 

factors must be considered. In review, the c.V.P. is 
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dependent on four interdependent factors. These factors 

are blood volume and flow in central veins, venous tone, 

distensibility and ~ontractility of the heart, and intra

thoracic pressure. The C.V.P. may therefore be described as 

a physiological pressure measurement resulting from heart 

function 1 blood volume and vascular tone {Gump 1971 1 Gowen 

1973). The C.V.P. should be evaluated utilizing a series 

of measurements obtained under the same conditions. The 

trend of the change~should be e~aluated rather than depending 

on isolated readings. Specific criteria must be adhered to 

in identifying the zero reference point and consistently 

utilized in subsequent readings (Gowen 1973). 

Clinicians have not agreed on a normal range for the 

C.V.P. As previously suggested, this may be due to incon

sistent methods for determining the zero reference point. 

Normal range may vary from minus two to seven, or five to 

fifteen (Haughey 1978). Therefore, in determining the 

significance, a baseline must be established; then the 

patient should be closely observed for changes. 

Changes, or trends in the C.V.P., may be significant 

of the development or presence of various pathological situa

tions. A rising C.V.P. may be indicative of relative hyper

volemia, cardiac decompensation, or both. An increasing 

C.V.P. in the presence of hypovole~ia indicates a cardiac 
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decompensation (Gowen 1973)·. A decreasing C.V.P. is indicative 

of a decrease in circulatory volume. The C.V.P., however, 

does not differentiate among the various conditions which 

cause decreases in circulatory volume. The causative factors 

may be apparent in the hemorrhaging patient, but deceptive 

in the edematous patient. Frequently, a patient who exhibits 

a low C.V.P. may receive a significant volume of fluids only 

to mobilize interstitial fluids and become hypervolemic 

(Gowen 1973, Guyton 1973b). Gump summarized the problems 

with C.V.P. interpretation as: 

It is obvious that the purpose of volume expansion is 
to restore blood flow, and not blood volume to normal 
... If blood flow improves and C.V.P. does not rise 
abnormally, the therapeutic goal has been achieved 
... If the C.V.P.· rises sharply and peripheral blood 
flow remains inadequate, cardiac function must be 
improved . (Gump 1971, p. 1145). 

summary 

This chapter presented aspects of the physiology of 

the venous and central venous systems. Also included was a 

discussion of the effects of posture on the venous system 

and research involving the physiological responses to posi

tion change. The aspects presented support the need to study 

the effect of position on the C.V.P., with subsequent 

ramification for the procedure utilized by nurses in obtaining 

the C.V.P. 



CHAPTER III 

PROCEDURE FOR COLLECTION AND 
TREATMENT OF DATA 

The classification of this research project was 

non-experimental descriptive research. According to Abdellah 

and Levine (1965) the focus of descriptive research is toward 

discovering new facts, and ~dentifying the relationships among 

the facts. Descriptive studies represent the most common 

type of nursing research. 

A copy of the Human Research Form was submitted to 

the Texas Woman's University Rese·arch Committee, as well as 

to each of the participating agencies. Permission for con

duction of the study was obtained from the Human Research 

Committee, Texas Woman's University (Appendix C). Written 

consent regarding conditions mutually agreed upon was ob

tained from the agencies (Appendix A). Each subject, or 

responsible party for subjects participating in this study, 

was solicited to participate and a signed consent was 

obtained (Appendix B). 

Setting· 

This research was conducted in two hospitals located 

in a city of apprriximately 900,000 population in the 

Southwestern United States. One institution was a general 

32 
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hospital with approximately six hundred beds. The second 

institution was a university teaching hospital with approxi

mately twelve hundred beds. Since central venous pressure 

(C.V.P.) lines are frequently limited to patients in critical 

care areas, all of the subjects studied were in that setting. 

samp·le· 

Convenience sampling was utilized to select a minimum 

number of thirty-two subjects. A specific time limitation 

was no_t imposed. Data were collected on each patient meeting 

the research criteria until the total sample of thrity-two 

was obtained. The patients were selected by looking at the 

Kardex and chart. If the patient met·the criteria, the nurse 

caring for the patient was approached to determine if there 

were any contraindications to elevating the head of the 

patient's bed. If the patient remained within the criteria, 

he was then approached and given a brief explanation of the 

study. If he consented to participate, he was given the 

consent form to sign (Appendix B). If at later periods of 

data collection, a subject previously studied was still 

within the research criteria, data were collected again. 

Data were not collected more than twice from any individual 

patient. 
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Tool 

The tool utilized for th~ collection of data was a 

standard C.V.P. watei manometei. The 'flow sheet utilized 

for the recording of the data may be found in appendix D. 

Data co·lTection 

In the review of literature, no time element was 

identified regarding the time ·it take~ for the body to 

compensate for position changes. Therefore, there was no 

specific time lapse between readings. ·Each measurement was 

obtained as soon as the ·appropriate position was obtained 

and the manometer was adjusted to the level of the zero 

reference point. In order to prevent possible trends from 

developing due to the sequence of positions during data 

collection, the sequence was varied, with random permeation. 

The sequence in which the data were collected may be found 

in appendix E. This researcher collected all of the data 

in order to ensure adherence to the research criteria. 

After the subject was identified as meeting the 

criteria, and had consented to participate in the study, the 

following procedure was utilized for obtaining the C.V.P. 

measurement. 

1. Abduct the subjects's arm at a right angle to 

the body 



35 

Z. Identify the hydrostatic point: an imaginery 

line which passes transversely through the thoraxr at the 

midpoint between anterior and posterior surfaces of the 

chest. Find the level of the ·fourth intercostal space at 

the sternum. Visually, or manually, follo~ the intercostal 

space down the side of the thorax until it intersects the 

transverse plane (Rushmer 1970). Mark this point; it is 

the zero reference point (Appendix F) 

3. Position subjedt in appropriate position according 

to sequence being utilized 

4. Determine a level plane from the identified 

external refe~ence point to the zero level of the manometer, 

or manually hold the manometer with the zero on the manometer 

at the zero reference point on the patient 

5. Determine the c ~y .P. catheter patency by infusing 

a small amount of fluid rapidly 

6. Turn the stopcock to allow intravenous solution 

to run into the manometer ten to fifteen centimeters above 

the expected reading 

7. Turn the stopcock to cut off the intravenous 

fluid and allow the fluid in the manometer to flow into the 

patient 

8. Observe fluctuations in the manometer as the 

fluid level d_rops, when level is constant except for the 
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respiratory fluctuations, record the C.V.P. using the 

maximum reading or end expiratory pressure 

9. Return the stopcock to the infusion position and 

re~stablish rate of flow 

After the zero reference point was established, 

pressure measurements were obtained with the patient in each 

of the four positions, but in the predetermined sequence. 

The zero reference point remained the same, regardless of the 

subject's position. The procedure for the measurement of 

the C.V.P. was based on information presented by Kay (1976) 

and Murry (1977). 

Treatme:nt ·of Data 

The numerical data obtained was statistically analyzed 

utilizing the Hotelling T2 test. This statistical tool 

allowed for a comparison of the readings obtained with the 

subject in the 1s0 , 35°, and 45° head elevations as related 

to the supine readings. 

Summary 

Data for this study were collected form a population 

of thirty-two patients. Each patient had a functioning C.V.P. 

line in place, and was evaluated for hemodynamic stability. 

All patients were surgical as opposed to a medical diagnosis, 

and ranged in age from thirty-six to sixty-seven. 
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After obtaining a signed consent, C.V.P. measurements 

were obtained from each patient. Measurements were obtained 

with the patient in four p9sitions, according to a predetermined 

sequence. 

Data were collected over a two week period and were 

subjected to statistical analysis. The purpose of the analysis 

was to determine if, afte~ elevating the head of the bed, there 

was significant change in the C.V.P. 



CHAPTER IV 

A..~ALYSIS OF DATA 

This descriptive, non-experimental study was conducted 

to describe the effects of elevating the head of the bed on 

the central venous pressure (C.V.P.). Thirty-two patients 

with functioning C.V~P. catheters were studied. C.V.P. 

measurements were taken with the patient in four positions: 

supine, and with the head of the bed elevated 15°, 35°, and 

45°. Comparisons were made between the supine measurement, 

and each of the measurements obtained with the head of the 

bed elevated. 

ne·scription ·o·f Sample 

There were eight females, and twenty-four males in 

the sample from which data were gathered. The age range was 

from thirty-eight to sixty-seven, with a mean of fifty-seven. 

All patients were screened for hemodynamic stability as 

evidenced by blood pressure, pulse rate and rhythm, and 

urine output. Patients categorized according to the surgical 

procedure include: open heart, bypass graft with sixteen 

patients; open heart, valve replacemerit with four patients; 

abdominal surgery with six patients; abdominal surgery 

second degree to trauma with two patients; vascular surgery 

with four patients for a total of thirty-two data entries. 

38 



39 

The patient data were entered separately for each time 

collected. The sample of thirty-two sets of data were 

obtained from twenty-six patients. 

PreS-entation and F-...na1ysis of Data 

Four measurements were obtained at each period of 

data collection. The measurements represented the C.V.P. of 

the patient in the supine position-and with the head of the 

bed elevated 15°, 35°, and 45° . (Appendix H). From the 

thirty-two sets of data collected, the mean, median, and 

range of C.V.P. measurements determined for each position 

are shown in table 1. 

Position 

supine 

TABLE 1 

MEAN, MEDIAL~, RANGE OF MEASUREMENTS 
FOR C.V.P. 

Mean* Median* 

9.27 9.00 

9.85 9.50 

10.06 9.50 

10.43 10.25 

Range* 

4.5-16.0 

5.5-18.5 

6.0-18.0 

5.5-19.0 

*Numbars represent millimeters of water pressure 

The mean and median for the supine position were the 

lowest of all four readings, the highest readings occurred 
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in the 45° position. After comparing the overall 

characteristics of each set of measurements, the differences 

in the measurements were evaluated. Table 2 shows the mean, 

median and standard deviation of the differences. 

TABLE 2 

MEAN, MEDIAN AND STANDARD DEVIATION OF THE 
DIFFERENCE FOR C. V. P. MEASUREMENTS 

Positions Mean Median 

supine and 15° .59 . 5 

supine and 35° .80 .5 

supine and 45° 1.17 1.0 

Standard 
Deviation 

1. 22 

1.45 

1.50 

The differences in the mean of each set of paired 

data were compared. The mean difference between the C.V.P. 

in the supine position and with the head elevated 15° was 

the least difference. The difference between the C.V.P. in 

the supine position and the head elevation of 45° was the 

highest, with the supine and 35° head elevation the middle 

value. The median of the differences between the supine 

and 15°, and the supine and 35° were the same, the· supine 

and 45° was the highest difference. The standard deviation 
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is a measure of variation which provides an index to the 

extent of the variation of the values (Abdellah and Levine 

1971). The standard deviation of the differences of the 

mean of the supine and 15° was the leastr with supine and 

35°, and the supine ·and 45° representing the middle and 

greatest values respectively. 

Hotelling T2 for repeated measurements on one sample 

was used to analyze the data for statistical significance. 

This tool provides a method of evaluating differences from a 

reference value (Morrison 1968). The supine reading was the 

reference value and each of the readings obtained were com

pared with the supine. The paired t-test was utilized to 

evaluate each set of values. The following table shows the 

t-test values for each set of compared positions. 

TABLE 3 

PAIRED t-TEST VALUES 

Positions 

supine and 1s0 

supine and 35° 

supine and 45° 

t-Test 
Values 

2.75 

3.11 

4.42 

The paired t-test showed the differences in all 

three sets of data to be statistically significant at the 

.05 level. The value for the Hotelling T2 was 19.59, with 
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an F value of 6.11. Fis a transformation of the T~ value 

to allow for a comparison in table values. The transformed 

T2 has the same probability as the original T2 (Morrison 1968). 

The F value of 6.11 is statistically significant at the .05 

level, therefore, the null hypothesis that elevating the 

head of the bed will hive no effecit on th~ C.V.P., is 

rejected. 

Summary 

The Hotelli~g T
2 

tool was utilized to evaluate the 

C.V.P. measurements obtained ·from patients in four position~. 

This statistical tool was used to compare the supine measure

ment with the measurements obtained at 15°, 35°, and 45° of 

head elevation. The results showed a statistically signi

ficant change in the C.V.P. with relation to the position 

of the patient. Chapter V will present a sununary, implications, 

conclusions, and recommendations regarding the results of 

this study. 



CHAPTER V 

SUM .. MARY, CONCLUSIONS r IMPLICATIONS 
AND RECOMMENDATIONS 

The problem of this study was to determine the effect 

of elevat~ng the head of the bed on the central venous 

pressure (C.V.P.). The analysis of the data revealed a 

statistically significant change in the ·c.V.P. when the head 

of the bed was elevated. Th~ Hotelling T2 test for levels 

of significance was utilized to statistically analyze the 

data. The riull hypothesis was rejected at the .05 level of 

significance. 

Stmunary 

The focus of this non-experimental descriptive 

research was to identify and describe the relationship of 

position and C.V.P. Data were collected in the critical 

care areas of two large teaching hospitals. The tool 

utilized to collect the data was a standard water manometer. 

All data were collected from patients who were hemodynamically 

stable following surgical procedures. 

The C.V.P. was measured with the patient in four 

positions: supine, and with th~ head of the bed elevated 

15°, 35°, and 45°. Each of the measurements obtained with 

the head of th~ bed elevated showed a statistically 
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significant difference compared with the measurement 

obtained with · the patient in the supine position. Each 

pair of measurements demonstrated a significant change in 

the C.V.P. when the head of the bed was elevated. 

Application of statistically significant difference 

in the measurements of -the C.V.P. with the patient flat and 

with the head elevated in the clinical situation must be 

carefully evaluated. In evaluating ch~nges in the C.V.P., 

emphasis should be placed not on absolute values, but on 

trends occurring in a series of measurements, considering 

the other physiological measurements in relation to the 

change in the C.V.P. A specific number or amount of change 

has not been elucidated to evaluate the significance of 

changes. 

The data show the supine position and 15° head 

elevation had four of the thirty-two subjects demonstrating 

a difference of two or more; in the supine and 35°, five 

subjects demonstrated a difference of above two; and in the 

supine position and 45°, eight demonstrated a difference 

above two. The highest difference recorded was in the supine 

and 15° with a difference of four, which occurred one time. 

During data collection 1 associated factors not 

previously considered that might affect C.V.P. measurement 

were identified. These factors are: length of tubing from 
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manometer to the patient, point of flexion of the body as the 

head of the bed was elevated; alterations in anterior

posterior chest diameter; and pain in the operative area 

with position change. 

conclusions 

The following conclusions were derived from this 

study: 

1. There was a statistically significant difference 

between the measurements obtained with the patient in the 

supine position and the measurements obtained with the head 

of the bed elevated. 

a. The C.V.P. may be accurately obtained with 

the head of the bed elevated as long as the 

same elevation is consistently utilized for 

subsequent measurements. 

b. The C.V.P. may not be accurately measured if 

the position of the head of the bed is varied 

for subsequent measurements. 

2. There was a trend for the C.V.P. reading to 

increase with the increasing degrees of elevation of the 

head of the bed. 

3. There is a need for a clearly defined simple 

technique for identifying the ze~o refeience point. 
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Itno·l·ic-ations 

This research contains implications for nursing 

education in both the formal education process in the 

institutions of higher learning and in th~ inservice educa

tion areas of health institutions. The responsibility for 

preparing nurses to provide optimum care rests with the 

nursing educators. To ensure competency and maintain con

sistency, _specific criteria must be adhered to in measuring 

the C.V.P. The changes must begin with the educators. 

Nurse educators in attempting to improve nursing care, must 

critique current literature and teach according to the 

scientific principles. 

This research contains implications for nursing 

administrators. Nursing administration must provide mech

anisms for developing guidelines for procedures consistent 

with valid research. Nursing administration is res?onsible 

for providing an atmosphere ·conducive to clinical inquiry 

into the validity and appLication of current knowledge 

regarding techniques and procedures. Nursing research is 

designed to upgrade nursing care. In order for this goal to 

be achieved, the results of nursing research must be incor

porated into procedure and utilized in nursing practice. 

Implications for nurses conducting research include 

identifying and describing variables affecting the C.V.P. 
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Physiological conditions including hemodynamically stable 

patients whom have not had thoracic or abdominal surgery need 

to be investigated. Research should be conducted to identify 

a procedure to be utiliied consistently in identifying an 

accurate ·zero reference point. With the identification of 

the variables affecting the C.V.P., criteria must be establish

ed to guide the nurse in obtaining an accurate C.V.P. measure

ment, as well as evaluating the clinical significance of the 

measurement obtained. 

This study also contains implications for nurses in 

patient care areas in which C.V.P. catheters and measurements 

are utilized. The zero reference level must be established 

and the same point utilized in measuring all readings, 

regardless of the patient's. position. It is within the 

realm of clinical practice that the nurse should be encouraged 

to conduct investigations to identify relationships of pos

ture, zero reference points, as well as determining criteria 

for evaluating the clinical significance of changes in the 

C.V.P. In order to maintain a high level of competency, the 

nurse must be aware of factors affecting the C.V.1?. and be 

able to evaluate the measurement, _in order to effectively 

evaluate the clinical status of the patient. 

This study contains implications for authors of 

textbooks, and health care lite~ature. Clinicians and 
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people involved in clinical research should be involved with 

interpreting the results of clinical research in such a 

manner as to promote the effectiveness of nursi~g practice. 

In the procedure for obtaining a C.V.P. measurement, emphasis 

should be placed on identifying the zero reference point and 

utilizing it for all me~surements, and carefully evaluating 

the effect of position on the C.V.P. and the clinical status 

of the patient. This differs from th~ ·current procedure which 

stresses the supine position and an ill-defined zero reference 

point. 

Re·dommendations · 

The following recommendations are presented as 

possible studies relating to the findings of this study. 

1. Replication of study with greater homogenesis, 

and increased sample size 

2. Conduct investigation utilizing healthy 

individuals in a controlled laboratory environment 

3. Identify variations in methods of selecting the 

zero reference point among nurses in critical care areas 

4. Develop and validate an instrument to aid the 

nurse in locating the mid-chest aspect of the zero reference 

point 

5. Identify factors other than position change that 

might produce same results 
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6. Identify factors contributing to an increase in 

the C.V.P. when the head of the bed was elevated 
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DALLAS C~ER 

TEXAS T-701'1'-AN' S UNIVERSITY 
COLLEGE OF NURSING 

DENTON, T~v.AS 

HOUSTON CENTER 
1810 Inwood Road 
Dallas, Texas 75235 

1130 M.D. Anderson Blvd. 
Houston, Texas 77025 

AGENCY PERMISSION FOR CONDUCTING STUDY* 

THE ----------------------------------
GRANTS TO Jo Carol Claborn -------------------------------
a student enrolled in a program of nursing leading to a ~.aster's Degree at 
Texas Woman's University, the privilege of its facilities in order to study 
the following problem: 

To determine the effect of head elevation on central venous 
pressure measurements in hemodynamically stable subjects. 

The conditions mutually agreed upon are as follows: 

1. The agency (may) (may not) be identified in the final report. 

2. The names of consultative or administrative personnel in the 
agency (may) (may not) be identified in the final report. 

3. The agency (wants) (does not want) a conference with the stu
dent when the report is completed. 

4. The agency is (willing) (unwilling) to allow the completed 
report to be circulated through interlibrary loan·. 

5. Other: ----------------------------

Sign*ture of student 
i) 

Sigruiture _of' Agency Personnel 

,.Signature of_ ~~c~lty Advisor _ 

*Fill out and sign three copies to be distributed as follows: Original 
Student; first copy -- agency; second copy -- T.W.U. College of Nursing. 
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1. The agency ~ (may not) be identified in the final report. 

2. The names of consultative or administrative personnel in the 
agency~ (may not) be identified in the final report. 
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dent when the report is completed. 

4. The agency is (willing) (utiwilliag.) to allow the completed 
report to be circulated through interlibrary loan. 

5. Other: -------------~--------------

Date cP/420/7 ~ , 

S1E¢ature of student 
·I 

Signature of Agency Personnel 

*Fill cut and sign three copies to be distributed as follows: Original 
Student; first copy -- agency~ second copy -- T.H.U. College of Nursing. 
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TEXAS WOMAN'S UNIVERSITY 

Consent to Act as~ Subject for Research and Investigation: 

I have received an oral description of this study, in
cluding a fair explanation of the procedures and their purpose, 
any associated discomforts or risks, and a description of the 
possible benefits. An offer has been made to me to answer all 
questions about the study. I understand that my name will not 
be used in any release of the data and that I am free to with
draw at any time. 

Signature Date 

Witness Date 

Certification by Person Explaining the Study: 

This is to certify that I have fully informed and explained 
to the above named person a description of the listed elements 
of informed consent. 

Signature Date 

Position 

Witness Date 
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ORAL PRESENTATION TO SUBJECT 

My name is Jo Claborn. I am doing nursing research 

for a master's. degree. The re~earch I am doing is involved 

with this line (visually show central venous pressure mano

meter and area of entrance into the body), this is a central 

venous pressure line. Nurses usually take this measurement 

with the head of the bed flat. I am studying what effects 

elevating the head of the bed has on this measurement. I 

believe nurses can add to a patient '"s comfort, as well as 

rest, _if they don't h~ve to lower the head of the bed each 

time the measurement is done. I have reviewed your hospital 

record, _and at this point, you qualify to participate in 

this study. To participate, you must remain in bed, lying 

on your back. I will take a pressure reading on this gauge 

(visually show gauge} with the head of your bed elevated at 

different levels. Your participation will be lying in bed 

and allowing me to me to make these various measurements. 

Right before I make the readings, I will check your blood 

pressure and pulse. I have identified no medical reason why 

you should experience any problems if I elevate the head of 

your bed. If at any time during the study you feel weak, 

dizzy, or if I identify any untoward reaction, I will 

immediately return you to the position of comfort and dis

continue the study. You may withdraw at any time. 
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TEXAS WO.MAN'S UNIVERSITY 

Human Research Committee 

Name of Investigator: Jo Carol Claborn Center: Dallas 

Address: 410 Lake Park Date: November 15, 1977 

Grand Prairie, Texas 75051 

Dear Ms. Claborn: 
The Effect. of Head Elevation on Central Venous 

Your study entitled 
Pressure Measurements in Hemodynamically Stable Subjects 

has been reviewed by a committee of the Human Research Review Committee 

and it appears to meet our requirements in regard to protection of the 

individual's rights. 

Please be reminded that both the University and the Department 

of Health, Education and Welfare regulations require that written 

consents must be obtained from all human subjects · in your studies. 

These forms must be kept on file by you.· 

Furthermore, should your project change, another review by 

the Committee is required, according to DHEW regulations. 

Sincerely, 

Chairman, Human Research 
D~liasiew Committee 

at 
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FLOW SHEET FOR DATA COLLECTION/RECORDING 

Patient Initials 

Diagnosis: 

B/P 

C.V.P. 

Sequence: 

p R 

Number Age 
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Sex 
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SEQUENCE OF POSITIONS 

{1) Supine {2) 15° {3) 35° {4) 45° 

Data were collected on ,four patients in each of the following 

sequences. 

1. 1 2 3 4 

2 •·. 1 4 .2 -3 

3 .. 2 1 3 4 

4. 2 3 4 1 

5. 3 2 4 1 

6. 3 4 1 2 

7. · 4 3 1 2 · 

8. 4 1 2 3 
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HYDROSTATIC AXIS 

Fourth intercostal space; 
lateral margin of the 
sternum 

,~~--=--+tt--------Hydrostatic axis: intersection 
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of line from fourth inter
costal space and midpoint 
of anterior-posterior chest 
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Pt. ·No. 

1. 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25. 
26 
27 
28 
29 
30 
31 
32 

Age 

45 
50 
56 
67 
67 
45 
48 
55 
65 
55 
49 
60 
58 
58 
62 
62 
60 . 

61 
61 
56 
49 
61 
61 
38 
54 
61 
61 
64 
39 
48 
68 
39 

DEMOGRAPHIC DATA 

Sex 

F 
F 
M 
M 
M 
F 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
F . 
N 
M 
M. 
M 
M 
M 
M 

65 

Diagnosis/ Surgery 

aortic iliac bypass 
colon resection 
gastrectomy 
open h~art, aortic valve 
open heart, by pass grafts 
aortic iliac bypass 
aortic femoral bypass 
open heart, bypass graft 
exp. laporatomy 
open heart, bypass graft 
open heart, bypass graft 
open heart, bypass graft 
spleenorenal shunt 
abd. trauma, spleenectomy 
open h~art, bypass graft 
open heart, bypass graft 
open heart, bypass graft 
open heart, bypass graft 
open heart, bypass graft 
exp. laporatomy 
open heart, bypass graft 
open heart, bypass graft 
open heart, bypass graft 
multiple trauma, spleenectomy 
open heart, bypass graft 
open heart, aortic valve 
open heart, aortic valve 
open heart, mitral valve 
open heart, bypass graft 
exp. laporatomy 
exp. laporatomy 
open heart, bypass graft 
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DATA 

Pt. No. Supine 15° 35° 45° 

1 9.0 10.0 12.0 12.5 
2 12.0 11.5 11.0 10.5 
3 12.0 12.0 12.5 11.0 
4 16.0 18.5 18.0 19.0 
5 10.0 14.0 13.5 14.0 
6 6.5 9.0 8.5 8.0 
7 6.0 6.0 6.0 5.5 
8 11.5 13.0 14.5 12.0 
9 9.0 9.0 8.5 8.0 

10 10.0 10.5 10.5 11.0 
11 8.5 9.5 12.0 10.5 
12 8.5 9.0 9.0 9.5 
13 6.5 7.0 7.0 8.0 
14 5.0 5.5 7.0 8.5 
15 8.0 8.5 7.5 9.0 
16 10.5 8.5 8.5 9.0 
17 10.5 10.0 10.0 12.0 
18 9.0 9.5 10.0 10.5 
19 8.0 8.5 9.0 9.0 
20 8.0 11.0 8.5 10.0 
21 12.0 10.5 10.5 13.0 
22 5.0 5.0 7.0 7.5 
23 4.5 5.0 6.0 7.5 
24 15.0 16.5 18.0 18.0 
25 8.0 9.5 9.5 10.5 
26 8.0 8.5 8.5 9.5 
27 9.5 10.0 9.5 9.0 
28 10.5 11.0 10.5 11. 5 
29 7.5 8.0 8.0 8.5 
30 14.0 13.0 13.0 13.5 
31 7.5 8.0 7.0 7.5 
32 10.5 10.0 11.0 10.5 
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