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Dyspnea in the Mechanically Ventilated Patient

Susan S. Ruma

Abstract

The purpose of this study was to describe the relationship

between dyspnea and four nursing care activities (suctioning,

bathing, weighing, and repositioning). Five alert and oriented

male patients (mean age of 51.8 years) with restrictive or

obstructive pulmonary disease receiving mechanical ventiliation,

participated in this descriptive, correlational study. Heart

rate, respiratory rate, ventilator peak and static inspiratory

pressures, assessments of abdominal paradox and respiratory

alternans, and visual analog scale rating of dyspnea were

recorded one minute prior to each activity (suctioning, bathing,

weighing, and repositioning) and again one minute after comple

tion of the activity. Each patient was observed for one four

hour period. There was a statistically significant decrease in

severity of dyspnea from pre- to post-suctioning (p=0.04). There

were no significant changes in dyspnea associated with bathing,

weighing, or repositioning. There was a strong negative correla

tion between severity of dyspnea and static pressure before

suctioning (r=-0. 88, p=0.047), but no correlation after suction

ing. The implications for nursing from the study, are that suc

tioning is a valuable therapeutic modality for relief of dyspnea

in mechanically ventilated patients. Further study should

investigate the relationship between intravenous opiates and

severity of dyspnea in mechanically ventilated patients.
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CHAPTER I

INTRODUCTION AND STATEMENT OF THE PROBLEM

Breathing is an automatic function that generally

takes place without awareness. Since breathing is

vital to life, breathing difficulty gives one a feeling

of imminent danger. Many people with cardiopulmonary

disease are acutely aware of their breathing and com

plain of a symptom referred to as "dyspnea."

Dyspnea literally means "hard breathing"

(Guralnik, 1970). It is a subjective sensation which

can be perceived, interpreted, and graded only by the

patient. Dyspnea involves two components: the percep

tion of respiratory discomfort, and a reaction to the

unpleasant stimulus (Comroe, 1979).

Dyspnea occurs with three frequent health

problems: heart disease, lung cancer, and other lung

diseases. At some point in time, most people with

acute or chronic pulmonary disease will suffer from the

sensation of dyspnea (Gold, l983). The sensation of

dyspnea occurs across a variety of obstructive,

restrictive and vascular pulmonary disease states

(Janson-Bjerklie & Carrieri, 1986).

The most common pulmonary diseases are obstructive

or restrictive. Obstructive disease is a pathologic

condition in which there is increased airway resistance



resulting in prolonged exhaled airflow such as

emphysema, bronchitis or asthma. Restrictive disease

is a condition in which the ability to inspire is in

hibited, such as pneumonia, adult respiratory distress

syndrome and pulmonary edema. Any of these disease

states, when severe, may require that the patient be

mechanically ventilated.

No single sensing mechanism and neural pathway has

been identified which can explain dyspnea in the

diverse population of patients who experience the

unpleasant sensation. Dyspnea is thought to occur as a

result of disturbances in the relationship between

length and tension in respiratory muscles (Campbell,

1966). The length-tension disparity is thought to be

mediated by neural receptors and perceived centrally.

Respiratory muscle fatigue is a condition which is

hypothesized to cause length-tension inappropriateness.

Fatigue of the respiratory muscles is an inability to

continue to generate the pressure required for an ade

quate ventilation (Grassino & Macklem, 1984).

Respiratory muscles can still remain active during

assisted mechanical ventilation, and so are susceptible

to fatigue (Marini, Capps, & Culver, l985). Routine

nursing care for the mechanically ventilated patient

includes turning and bathing which require energy from

the patient (Jamieson, Turnbull, Larrieu, Dodds,



Allison, & Tyers, 1982; White, 1985). It is conceiv

able that patients on mechanical ventilation could lack

the respiratory muscle strength to maintain adequate

ventilation during such activities and thus become

dyspneic. There has been empirical validation of the

presence of dyspnea in mechanically ventilated patients

(Lush, 1985). Lush's findings also suggest that

dyspnea may be related to activity, but this has not

been empirically validated, perhaps due to the subjec

tive nature of the sensation and the inability of

intubated patients to communicate verbally (Castillo &

Egan, 1974; Parker, 1984; Riggio, Singer, Hartman, &

Sneider, 1982).

SIGNIFICANCE

Data from the National Health Interview Survey

estimates that approximately 16 million people in the

United States suffer from chronic bronchitis,

emphysema, or asthma (Higgins, 1984). Dyspnea is the

most frequent complaint in this population (Ingram,

1980; Kinsman, Yaroush, Fernandez, Dirks, & Fukuhara,

1983). Since many of these individuals also develop

acute respiratory failure and/or respiratory tract

infections, and require mechanical ventilation at some

point in their illness, it is apparent that there is a



large patient population who may have dyspnea which is

overlooked during periods of ventilatory support.

The American Nurses' Association social policy

statement (1980) defines nursing as the diagnosis and

treatment of human responses to potential or actual

health problems. One of these human responses is

dyspnea. The social policy statement provides a mandate

for nurses to assess dyspnea as it occurs in the

mechanically ventilated patient, and to develop and

test therapeutic strategies that would alleviate the

symptom.

Nursing care for the mechanically ventilated

patient includes repositioning and suctioning to

mobilize and remove secretions. In addition, patients

are usually bathed and weighed daily, the former, for

comfort and hygiene purposes, the latter, for monitor

ing fluid balance. These nursing activities may place

an increased demand on the respiratory muscles,

possibly resulting in muscle fatigue and dyspnea.

Therefore, a correlational study is needed to determine

the relationship between these nursing care activities

and the occurrence of dyspnea in mechanically venti

lated patients.

The results of this investigation could lead to

modifying current nursing care or to the development of



new strategies to minimize or alleviate dyspnea in the

mechanically ventilated patient.

PURPOSE

The purpose of this study is to describe the rela

tionship between dyspnea and four nursing care activ

ities (suctioning, bathing, weighing, and reposi

tioning) in mechanically ventilated patients with

obstructive or restrictive pulmonary disease.

AIMS

The specific objectives for this study are:

1. To determine the severity of dyspnea in mechan

ically ventilated patients;

2. To identify physiological parameters associated

with dyspnea;

3. To determine the relationship between bathing,

suctioning, weighing and repositioning, and the

severity of dyspnea in the mechanically ventilated

patient.



CHAPTER II

CONCEPTUAL FRAMEWORK AND REVIEW OF LITERATURE

Although no universal theory has been found to

explain the generation of the sensation of dyspnea,

currently the most favored explanation of dyspnea is

the theory of length-tension inappropriateness, pos

tulated by Campbell and Howell (1963, 1966). According

to this theory, an alteration in the relationship

between tension (pressure) generated by the respiratory

muscles and the resulting change in length (tidal

volume) causes a malalignment of intrafusal and

extrafusal muscle fibers. These muscle spindles act as

the common neural pathway in transmitting signals to

detect the increased inspiratory load and bring the

awareness of breathing to a conscious level. Studies

of the perception of added respiratory loads support

the length-tension inappropriateness theory (Campbell,

Freedman, Smith, & Taylor, 1961; Burki, Mitchell, &

Chaudhary, 1978; Wiley & Zechman, 1966). This theory

was later modified to include mechanical parameters,

such as phasic distortions of the chest (Campbell,
1974).

In the length-tension inappropriateness theory,

length is represented by volume and tension is repre

sented by pressure. In the mechanically ventilated



patient, volume is measured by the tidal volume (amount

of gas volume delivered in one breath to the patient).

Pressure is quantified by the peak inspiratory pressure

(PIP) and the static inspiratory pressure (SIP). PIP,

a dynamic measure at the end of inspiration when flow

is present, represents both airway resistance and

pulmonary compliance that must be overcome to inflate

the lung (Martz, Joiner, & Shepard, 1984). SIP, the

inspiratory pressure that persists after flow has

stopped but before the breath is allowed to escape, is

obtained by occluding the airway at the end of mechani

cal lung inflation and represents lung and chest wall

compliance. Volume and pressure parameters were

recorded in this study to examine the possible rela

tionships with dyspnea in the mechanically ventilated

patient.

Respiratory muscle fatigue is a condition which is

hypothesized to cause length-tension inappropriateness.

When the respiratory muscles fatigue, they cannot gene

rate the pressure required for an adequate ventilation.

As these muscles fatigue, they recruit accessory

muscles. This results in pressure changes and distor

tions of the thorax and abdomen which may be sensed by

the muscle spindles and transmitted to a conscious

level as dyspnea.
Normal diaphragm movement causes pressure changes



in the thorax and abdomen. Hence the dynamic perform

ance of the diaphragm can be quantified by measuring

the difference between gastric and esophageal pres–

sures, called transdiaphragmatic pressure. Roussos and

Macklem (1977) found that normal subjects could gene

rate up to 40 percent of their maximum

transdiaphragmatic pressure indefinitely, but that

higher transdiaphragmatic pressures could only be gene

rated for finite periods of time due to diaphragm

fatigue. Dyspnea was not measured.

Black and Hyatt (1971) measured maximal static

respiratory pressures in fifteen patients with

neuromuscular disease as a method of assessing respira

tory muscle strength. They found that dyspnea

(measured on a numerical 0–3 grading scale of dyspnea

with activity) appeared to be related to decreased

respiratory muscle strength (maximal static inspiratory

and expiratory pressures). The actual correlation

statistics were not reported.

O'Connell and Campbell (1976) studied seven

patients with severe airway obstruction who perceived

inspiratory dyspnea at rest, seven normal subjects, and

five patients with severe airway obstruction without

dyspnea. They found no difference among the groups in

respiratory muscle strength. However, they did find a

relationship between inspiratory dyspnea and the ratio



of inspiratory muscle strength to the pressure required

to produce flow. These findings led Derenne, Macklem,

and Roussos (1978) to suggest that when

transdiaphragmatic pressures reach a critical per

centage of maximum, dyspnea results.

Since the early 1950's, treatment of the pulmonary

patient in respiratory failure has included use of

mechanical ventilation for elevated carbon dioxide

levels (Sieker & Heckam, 1956; Boutourline-Young &

Whittenberger, 1951). A ventilator is a mechanical

device that performs the function of air movement.

Successful techniques for artificial ventilation were

developed in the 1920's using positive pressure

(Waters, 1943) and negative pressure (Drinker & Shaw,

1929). Negative-pressure ventilators were used in the

early stages, but current therapeutics utilize

positive-pressure techniques.

Positive-pressure ventilators do not encompass the

patient's thorax as do negative-pressure ventilators,

allowing for easier access to the patient. In addi

tion, positive-pressure ventilators have more capabil

ities in terms of oxygen delivery, gas flows, volume

delivery, and ease of patient care, than negative

pressure ventilators.

Although associated with higher survival rates

than the negative-pressure ventilator (Lassen, 1953),
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there are physiological disadvantages to positive

pressure ventilators. Foremost among these disad

vantages are (1) increased airway pressures, resulting

in increased intrathoracic pressures and decreased

venous return (Cournand, 1948), and (2) ventilation/-

perfusion inequalities (Shapiro, Harrison, & Trout,

1979).

Although there are several types of positive pres

sure ventilators, volume-cycled ventilators are the

most widely used (Smith, 1983). This type of

ventilator terminates the inspiratory phase when a pre

selected gas volume has been delivered. The preset

volume is delivered regardless of changes in airway

resistance or pulmonary compliance. However, modern

volume-cycled ventilators also have pressure-limiting

valves that prevent excessive pressure from developing

should a sudden decrease in compliance or an increase

in resistance occur. This feature is thought to mini

mize pulmonary barotrauma associated with excessive

pressure.

Two different techniques of ventilation are used

most often with the volume-cycled ventilator: (1)

assist/control ventilation and (2) intermittent manda

tory ventilation (IMV). The assist/control mode can be

triggered by the patient creating a negative pressure

of 1-2 cm H2O. This is followed by the
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delivery of a preset gas volume under positive-pressure

at a rate which can be determined by the patient. Built

into this technique is a back-up which will continue to

deliver the preset tidal volume (VT) at the set rate

should the patient fail to trigger the machine.

The IMV mode combines mandatory positive-pressure

ventilation with spontaneous ventilation. The machine

delivers the preset volume at the preset rate using

positive-pressure. In between these machine breaths,

the patient may breathe at whatever rate and tidal

volume he desires, using normal negative-pressure

mechanics.

Findings of studies using negative-pressure body

respirators to replace the work done by the respiratory

muscles suggest that respiratory muscle fatigue may

result in dyspnea (Braun & Marino, 1985; Rochester,

Braun, & Laine, 1977). Braun and Marino studied

respiratory muscle strength in eighteen patients

treated with intermittent ventilator therapy. Sixteen

of the patients had severe chronic airflow limitation,

one had mild chronic airflow limitation, and one had

kyphoscoliosis. The patients were placed on negative

(n=14) or positive- (n=4) pressure ventilators for 4-10

hours per day. Respiratory muscle strength (maximal

inspiratory and expiratory pressure) was measured

before and after five months of home ventilator
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therapy. A significant improvement was seen in

respiratory muscle strength (pK0.005). In addition,

the subjects' functional class improved from dyspnea at

rest (class 5), to dyspnea at 1.5 block level walk

(class 3) (p<0.001). The authors concluded that inter

mittent ventilatory support relieves fatigue of

respiratory muscles. Correlations between dyspnea and

respiratory muscle strength were not reported, but the

data suggests respiratory muscle fatigue and dyspnea

are related.

Rochester et al. (1977) recorded diaphragmatic

and/or accessory inspiratory muscle activity, using an

esophageal catheter, on eleven hospitalized ambulatory

patients, before and during assisted ventilation using

the Drinker tank negative-pressure ventilator. Seven

of the patients had advanced obstructive pulmonary

disease, and the remaining four patients had severe

thoracic cage restriction. When the patients used the

tank respirator, their diaphragmatic activity fell to 9

percent (+ 3 S. D.) of the level measured during spon

taneous breathing (pK0.001). All patients complained

of dyspnea at rest while breathing spontaneously, and

reported relief of dyspnea coinciding with the decrease

in diaphragmatic activity when placed in the tank

respirator. Dyspnea was not quantified. The authors

concluded the sensation of dyspnea in these patients
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was a result of increased diaphragmatic expenditure.

Despite the use of positive-pressure to decrease

the work of breathing (Smith, 1983), Marini, Capps, &

Culver (1985) found that breathing in the assist mode

may still entail a significant amount of work.

Marini et al. quantified the work of breathing

during controlled mechanical ventilation (CMV), and

assisted mechanical ventilation (AMV), in six healthy

subjects by measuring esophageal pressures and airway

pressures plotted against inflation volumes. During

AMV, subjects expended energy equivalent to 33-50

percent of the total work done by the ventilator to

inflate the chest during CMV, (pK0.001. ). This

suggests that the respiratory muscles remain active

during assisted mechanical ventilation and may be

subject to fatigue, causing dyspnea.

In a descriptive study of five patients with

pulmonary disease receiving positive-pressure mechani

cal ventilation, Lush (1985) found a moderate correla

tion (r=0.51, p < 0.001) between the number of events

and activities at the time of dyspnea and the severity

of dyspnea. Patients particularly described the

periods of weighing, turning, suctioning, and getting

out of bed, as times they felt the most dyspneic.

The narrative literature supports the concept of

dyspnea in the mechanically ventilated patient.
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Castillo (1964) describes personal experiences as a

poliomyelitis victim requiring mechanical ventilation,
relating feelings of shortness of breath, suffocation,

fear and isolation. Parker (1984), describing personal

experiences on a ventilator with Guillian-Barré syn

drome, tells of "not being able to breathe properly"

and finding it "hard to breathe at times."

Abdominal muscle movement abnormalities have been

noted to coincide with the development of inspiratory

muscle fatigue, although these changes have not been

studied in relationship to dyspnea (Cohen, Zagelbaum,

Gross, Roussos, & Macklem, 1982; Hubmayr, Kaitz,

Stivers, & Irwin, 1983; Roussos, Fixley, Gross &

Macklem, 1979). The first abnormal muscle movement to

be observed, is the inward displacement of the abdomen

during inspiration, called abdominal paradox. The

second abnormal sign is the cyclical alternation of

respiratory movements between the rib cage and the

abdomen, called respiratory alternans.

Several studies have been conducted in an attempt

to correlate dyspnea with physiological observations

(Burki, 1980; Dudley, Martin, & Holmes, 1968; Epler,

Saber & Gaensler, 1980; Leiner, Abramowitz, Lewis &

Small, 1965). Minimal consistent correlation was found

between dyspnea and either static lung volumes,

arterial blood gases, respiratory rate, respiratory
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pattern, or oxygen intake. However none of these

studies involved subjects undergoing positive-pressure

ventilation.

During exercise, patients with obstructive or

fibrotic conditions of the lung are considerably more

dyspneic than normal subjects for comparable levels of

ventilation (Jones & Campbell, 1982). Exercise neces

sitates an increased ventilation due to increased

cellular requirements for oxygen uptake and carbon

dioxide excretion (Killian & Campbell, 1983). This

places an increased demand on the inspiratory muscles,

possibly leading to respiratory muscle fatigue and

dyspnea. Fatigue of the respiratory muscles occurs

when the energy consumed by the muscle exceeds that

supplied by the blood (Derenne et al., 1978). Energy

consumption in turn, depends on efficiency and rate of

work, either of which may be altered in the mechani

cally ventilated patient due to an increased airway

resistance stemming from breathing through an

endotracheal tube (Plost & Campbell, 1984). Energy

supply depends on cardiac output, oxygen content and

energy stores. Mechanically ventilated patients may

have cardiac disease, sepsis and shock, or numerous

other states which may alter the cardiac output and de

plete nutritional energy stores. This creates a

respiratory muscle .energy imbalance, predisposing the
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patient to muscle fatigue and dyspnea.

Patients with pulmonary disease who are placed on

positive-pressure ventilation undergo many nursing care

activities to prevent complications and to treat

responses to current health problems. These nursing

care activities include: (1) suctioning and reposi

tioning, to mobilize secretions and maintain a patent

airway, (2) weighing, to monitor an altered fluid

balance due to changes in antidiuretic hormone levels

and overhydration with humidifiers, and (3) bathing,

for comfort and hygiene purposes (Borg, Nikas, Stark,

Williams, l981). These nursing care activities may

represent enough increased demand in the mechanically

ventilated patient to upset the energy balance, causing

increased respiratory muscle fatigue and dyspnea.

Although dyspnea has not been measured during such

activities, Baele (1981) found a decrease of approxi

mately twenty percent in the mixed venous oxygen satu

ration coinciding with suctioning, bathing, weighing,

and repositioning.

In summary, respiratory muscle fatigue may result

in dyspnea, via the mechanism of length-tension

inappropriateness. Patients receiving mechanical

ventilation report dyspnea (Lush, 1985). Positive

pressure ventilation has been shown to require

diaphragm work (Marini et al., 1984), but dyspnea was
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not measured concurrently with measurements of

diaphragm work. The narrative literature describes

dyspnea during mechanical ventilation. These findings

demonstrate the need for a study of dyspnea during

positive-pressure ventilation, in both the

assist/control and IMV modes, objectively measuring the

level of dyspnea before and after suctioning, bathing,

weighing and repositioning. These activities are

hypothesized to result in, or exacerbate, fatigue of

the respiratory muscles, causing a disruption of the

length-tension relationship and ultimately result in

dyspnea.
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CHAPTER III

DESIGN AND METHODOLOGY

The design of the study was descriptive and corre

lational. A case study approach was used to analyze

the data in depth. Structured observation by

the investigator, and the rating of dyspnea on the VAS

by the patient were utilized in a repeated measures

design over one four hour period for each patient.

This chapter will describe in detail the study's

definition of terms, research setting, sample criteria,

procedure, instrument and limitations.

DEFINITION OF TERMS

Abdominal paradox: The observed and palpated inward

displacement of the abdomen during inspiration.

Bathing: The washing and drying of 25 percent or more

of the patient's body.

Blood pressure: The indirect arterial determination of

systolic and diastolic levels using a sphygmomanometer

and stethoscope.

Dynamic Compliance: The relationship between the

delivered tidal volume and the total pressure required

to deliver the volume. It is calculated by dividing

the tidal volume by the peak inspiratory pressure minus

end-expiratory pressure, and is reported as milliliters
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per centimeter of H2O pressure. Normal dynamic

compliance ranges from 50-100 ml/cm H2O.2

Dyspnea : The subjective perception of difficult

breathing or shortness of breath quantified by the

patient marking a visual analog scale. "No difficulty

breathing" is equivalent to no dyspnea.

Heart rate: The number of heart beats per minute

determined by the digital display of a Siemens

electrocardiogram monitor.

Peak inspiratory pressure: The maximum pressure

required to deliver a preset tidal volume, determined

by the highest point of the needle on the pressure

gauge during the inspiratory phase of a ventilator

delivered tidal breath.

Position change: Movement of the patient's trunk hori

zontally or vertically.

Respiratory alternans: The cyclical alternation of

respiratory movements between the rib cage and the

abdomen assessed in two ways: (1) visual observation

of rib cage and abdominal motion, and (2) palpation by

placing one hand over the sternum and the other over

the umbilicus to assess relative motion of the rib cage

and abdomen.

Respiratory rate: The number of cycles of rise and

fall of the chest observed for a period of 60 seconds.
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Static Compliance: The relationship of the tidal

volume to the static inspiratory pressure. It is

calculated by dividing the tidal volume by the static

inspiratory pressure minus end-expiratory pressure.

Static pressure: The pressure required to maintain the

lung at the inspired tidal volume (eliminating airway

resistance) measured by occluding the exhalation line

at the end of inspiration.

Suctioning: The process of inserting a sterile plastic

catheter through an endotracheal or tracheostomy tube

until a resistance is met and then withdrawing while

applying intermittent negative pressure (less than or

equal to 150 mm Hg) for less than 15 seconds. The

patient will be hand-ventilated before and after each

suction pass using a ambu bag delivering 100% oxygen.

Ventilator-assisted patient: A patient receiving

positive-pressure breaths from a volume ventilator via

a tracheostomy or an endotracheal tube in either the

assist/control mode or the IMV mode at a rate between

three and twenty-one ventilator breaths per minute.

Visual analog scale: A 100 millimeter solid horizontal

line anchored at the left end with the words "0" and

"No difficulty breathing" and anchored at the right end

with the words "100" and "Extremely short of breath."

(Appendix A. )

Weighing: Placing the patient on and off the
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Scale-Tronix 2001 sling bed scale, by placing the

patient supine and turning him/her side to side.

SETTING

The research setting is a fourteen bed intensive

care unit in a 250 bed nonprofit, acute care, teaching

hospital. The unit is staffed with registered nurses.

Eight of the fourteen beds are separated from each

other by a cloth curtain. The remaining six beds are

each in private rooms. The mechanically ventilated

pulmonary patients are as likely as any other type

patient to be in one of the six private rooms.

SAMPLE CRITERIA

A convenience sample of five patients, age eigh

teen years or older, admitted to the intensive care

unit, and receiving ventilator assistance was utilized.

The sample was composed of patients with physician

diagnosed obstructive or restrictive pulmonary disease.

All participants were able to comprehend English. In

addition, the participants were alert and oriented to

self and place, as evidenced by the ability to mouth or

write name and "hospital" when asked name and place

(except patient 3 who became disoriented after three

hours of the study, at which time data collection

ended. )
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Before obtaining written informed consent, poten

tial subjects were told of the nature, purpose, and

risks of the study and were advised that they could

withdraw from the study at any time. No physiological

risks were anticipated, as the activities and observa

tions were part of the standard care given an intensive

care unit patient. Psychological risks included the

invasion of privacy and possible inconvenience. The

data was number-coded to ensure anonymity during data

analysis and discussion of the results.

SAMPLE

The sample of five patients admitted to the study

were all males whose age ranged from 38-71 with a mean

age of 51.8 years. The primary diagnoses of the sample

included pneumocystis carinii pneumonia (n=1), acute

respiratory failure secondary to aspiration following

surgery for peptic ulcers (n=1), acute respiratory

failure secondary to pseudomonas pneumonia following

coronary artery bypass surgery (n=1), asthma with

superimposed staph aureus pneumonia (n=1), and

pseudomonas pneumonia secondary to poliomyelitis and

chronic obstructive pulmonary disease (n=1).

Four patients who met the study criteria were
invited to participate but declined. All four were

female. One patient expressed fatigue and depression
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regarding her diagnosis of lupus erythematosis. Two

others also expressed fatigue related to their diag

noses (emphysema, acute respiratory failure). The

fourth patient expressed fear regarding the rapid

deterioration of her health and its unknown cause.

PROCEDURE

Patients admitted to the intensive care unit

meeting the sample criteria were approached for study

participation. After informed consent was obtained,

the demographic data sheet (Appendix B) was completed

by the researcher utilizing the patient's chart.

Baseline heart rate, respiratory rate, blood pressure,

ventilator peak and static inspiratory pressure,

assessments of respiratory alternans and abdominal

paradox, and visual analog scale rating of dyspnea were

obtained by the researcher and recorded in the dyspnea

observational record. A visual analog scale rating of

dyspnea and baseline data were collected exactly one

minute prior to each activity (bathing, suctioning,

position change, weighing) and again exactly one minute

after completion of the activity. Patients remained on

the ventilator during all activities except suctioning.

Each patient was observed for one four hour period.

The four hour period began when the nurse caring for

the patient planned to bathe and weigh the patient.
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INSTRUMENT

Although several scales for measuring dyspnea are

available (Aitken, 1969; Borg, 1978; Fletcher, 1959;

Mahler, Weinber, Wells, & Feinstein, 1984), the visual

analog scale (VAS) is the most efficient and reliable

with the mechanically ventilated patient. It can be

completed with minimal physical activity by the

patient, and can be used quickly and easily to show

change within a single patient.

Reliability of the VAS has been established with

healthy subjects (Aitken, 1969; Stark, Gambles, &

Lewis, 1981). Aitken studied the effects of respira

tory resistances on the feeling of dyspnea in a group

of subjects on two separate occasions and reported

reliability within subjects although the actual statis

tics were not reported. Stark et al. (1981) induced

breathlessness by exercise in a group of healthy

subjects on two separate occasions, and also found

reliability within subjects. During this study, an

inspiratory resistance was also added, which demon

strated sensitivity of the VAS and predictive con

current validity.

The VAS has been validated in bronchitis and

emphysema patients outside the hospital (Rosser,

Denford, Heslop, Inston, Macklin, Minty, Moynihan,

Muir, Rein & Griz, 1983). In addition, Janson-Bjerklie
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& Carrieri (1986) reported moderate correlation

(r=0.40, p(0.001) between the VAS and the American

Thoracic Society Grade of Breathlessness Scale in

studying chronically ill patients, further establishing

concurrent validity.

The VAS has also been validated in the mechani

cally ventilated patient. In an exploratory study of

mechanically ventilated pulmonary patients (n=5), Lush

(1985) found a correlation of r=0.92 (pK0.001) between

the VAS and the Modified Borg scale, establishing

concurrent validity. The Modified Borg scale is a

vertical scale with numerical divisions from 0 to 10

with a verbal description of intensity at each

numerical interval.

In this study, the vas was presented before and

after bathing, weighing, repositioning, and suctioning.

After completion of the VAS by the patient, it was

removed immediately from the patient's view to minimize

its effect on subsequent VAS ratings.

DATA ANALYSIS

Data was analyzed using both a case study approach

and descriptive statistics. The mean and standard

deviation were used to describe interval data. Scatter

plots were used to illustrate the frequency of occur

rence of variables and their possible relationships.



26

A change in dyspnea score was calculated and

compared for each patient surrounding each activity

(bathing, position change, suctioning, and weighing),

using the matched-pair Wilcoxon signed-rank test.

Pearson's Product Moment Correlation was used to com

pare individual changes in severity of dyspnea with

respiratory rate, heart rate, peak inspiratory pres

sure, static inspiratory pressure, dynamic compliance,

static compliance, abdominal paradox and respiratory

alternans.

LIMITATIONS

Threats to internal validity included observer

bias. Nonparticipant observation provided minimal

observer/observed interaction, reducing the likelihood

of observer bias occurring (Polit & Hungler, 1983).

Observer bias was also minimized with the use of a

structured observation tool (the dyspnea observation

record, Appendix C). The presence of the investigator

and the awareness of being in a study by the subject

may augment the patient's reporting of dyspnea. However

this affected the pre and post activity dyspnea scores

equally, and so would not affect the change in dyspnea

score. This effect was present for all subjects, thus

removing the threat to validity.
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Although reliability has been established with the

VAS in healthy subjects (Aitken, 1969, Stark et al.,

1981), it is difficult to establish the VAS's reli–

ability in measuring dyspnea in acute or chronically

ill subjects since dyspnea is an unstable subjective

sensation that varies from moment to moment.

Generalization to other populations will be

limited due to the small sample size (n = 5). In addi

tion, the sample was not randomly selected and 50% of

those invited to participate declined. The findings of

this study should not be generalized to other

populations, but should serve as a pilot study to be

expanded in the future with larger representative

samples.
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CHAPTER IV

RESULTS

SEVERITY OF DYSPNEA

Dyspnea was experienced by all patients in the

study. The mean dyspnea by VAS for the group was 42.84

+ 16.53. Individual mean dyspnea scores are shown in

Table 1. (All subsequent dyspnea scores are reported

in millimeter units of the VAS.)

Table 1

Severity of Dyspnea

Patient N Severity of Dyspnea Range

(mean it S. D.)

1 7 40 - 14 + 16.83 20-66

2 9 52.11 + 10.94 40-71

3 8 55.25 + 16.95 45-96

4 9 51 - 22 + 9 - 5.5 40- 65

5 11 15.46 + 7.58 7-32
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RELATIONSHIP BETWEEN SPECIFIC ACTIVITIES AND DYSPNEA

For the sample (n=5) there was a statistically

significant change in the severity of dyspnea from pre

to post-suctioning (p=0.04) using the matched-pair

Wilcoxon signed-rank test. Prior to suctioning, the

mean dyspnea score was 48. 40 + 14.88, while after suc

tioning the mean dyspnea score decreased to 33.00 +

13.11 (Table 2). There were no statistically

significant changes in dyspnea associated with bathing,

weighing, or position change. Data gathered pre- and

post-position change did not include Patient 1 who was

not repositioned for the duration of the study.

Table 2

Difference on Severity of Dyspnea (VAS)

with Specific Activity

Suctioning” Bathing Weighing Position

Change

Pre Post Pre Post Pre Post Pre POSt

Dyspnea

Mean 48. 4 33.0 45. 0 4 2.0 43 - 0 44 - 6 37.8 37.0

S.D. # 14. 8 13. 1 21.0 26. 1 16. 8 15.5 21.2 17.4

*pre-post difference is significant at p=0.043
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PHYSIOLOGICAL CHANGES ASSOCIATED

WITH SPECIFIC ACTIVITIES

Respiratory rate, heart rate, peak inspiratory

pressure, static inspiratory pressure, dynamic com

pliance and static compliance were compared before and

after suctioning, bathing, weighing and repositioning,

using the matched-pair Wilcoxon signed-rank test.

There were no statistically significant differences

in any of these parameters (Table 3).

In addition, there were no significant changes in the

absence of abdominal paradox or respiratory alternans

with any of the four activities.

RELATIONSHIP BETWEEN SEVERITY OF DYSPNEA AND

PHYSIOLOGICAL PARAMETERS BEFORE AND AFTER SUCTIONING

There was a statistically significant negative

correlation between severity of dyspnea (X=48. 4) and

static pressure (X=20.6) before suctioning (r=-0. 88,

p=0.047). However, there was no significant

correlation between severity of dyspnea (X=33.0) and

static pressure (X=19. 2) after suctioning according to

Pearson's Product Moment Correlation (Table 4). There

were no significant correlations before or after

suctioning between severity of dyspnea and respiratory

rate, heart rate, peak inspiratory pressure, dynamic

compliance or static compliance (Table 4).
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Table 3

Changes in Physiological Parameters Associated

Specific Activity

Suctioning Bathing Weighing Position

Change

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

RR*

Pre 24. 0 + 8.9 23. 0 + 7. 6 21. 4 + 5. 2 18 - 7 # 2.5

Post 20.8 + 6. 1 21. 0 + 5.6 24. 0 + 7.3 21. 7 it 9.

HR*

Pre 102.0 +18. 1 109 - 0 + 1.6.8 112. 0 + 10. 6 103.0 5. 0

POst 104. 0 + 16.5 112. 0 + 12.6 110. 0 + 9.4 98.5 + 13. 9

PIP #

+

Pre 35 - 4 + 7. 6 31 - 6 + 7. 2 32. 2 + 7.3 32. 7 i 6.

Post 33 - 2 + 9 - 4 33. 4 + 7.4 32.8 + 5.4 32. 0 + 7.

SIP #

Pre 20 - 6 + 9 - 7 19. 0 + 8.4 20. 6 + 10.3 14. 3 +

Post 19. 2 + 10.1 20. 4 + 9.3 19. 4 + 7.2 14.3 + 6.

°dyn"
Pre 24. 1 + 6. 7 26.9 + 6. 4 26. 4 + 6.5 25. 4 +

POSt 26. 1 + 7. 7 25. 2 + 5. 2 25. 6 + 26. 2 +

°st"
Pre 49. 1 + 24.9 51 - 8 + 23 - 7 53. 1 + 33.2 67. 2 + 21.7

Post 54 - 8 + 29.9 50. 2 + 26.4 49. 1 + 22.9 64. 3 + 17.6

*No pre-post difference significant at p-0.05.
RR=respiratory rate; HR=heart rate; PIP=peak inspiratory

pressure; SIP=static inspiratory pressure; Cd n=dynamicy
compliance; C., =static compliance.St
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Table 4

Relationship Between Severity of Dyspnea and Physiological

Parameters Before and After Suctioning

Before Suction RR HR PIP SIP Cd Cyn St

VAS r= -0.48 -0. 56 - 0 - 80 - 0.88 0.33 0.64

p= 0.40 0.33 0.10 0.04 0.59 0.25

After Suction RR HR PIP SIP °dyn °st

VAS r= -0. 18 - 0. 53 - 0.83 -0. 75 0. 54 0. 54

p= 0 - 78 0.36 0.09 0.14 0.35 0.35

RR=respiratory rate; HR=heart rate; PIP=peak inspiratory

pressure; SIP=static inspiratory pressure; C n=dynamicdy
compliance; Cst-static compliance.

CASE STUDIES

Patient 1

The first patient was a 46 year old male admitted

on August 6 with progressive shortness of breath over

the two weeks prior to admission. He was diagnosed as

having pneumocystis carinii pneumonia as a result of

the acquired immune deficiency syndrome. Eleven days

after admission the patient developed a left-sided
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pneumothorax which required placement of a pleural

chest tube. His respiratory status continued to

deteriorate over the next two days, leading to his

intubation and subsequent mechanical ventilation. One

week later (August 30), Patient 1 received a

tracheostomy. In the two days following the

tracheostomy, the patient developed an episode of

sepsis requiring vasopressor and colloid fluid support

for his blood pressure.

At the time of the study (September 2), Patient 1

was receiving dopamine hydrochloride at 7.2

micrograms/kilogram of body weight. Other medications

being administered to him included erythromycin,

morphine sulfate, diazepam, ranitidine and

acetominophen. He received nutritional support from

intralipid fat emulsion and intravenous

hyperalimentation (consisting of 50% dextrose, 4.25%

amino acids, and essential vitamins).

Throughout the duration of the study, Patient 1

remained on a Bourns Bear II ventilator in the

assist/control mode. The ventilator was set to deliver

an Fioz of 0.50, a tidal volume of 900 cc, and a

respiratory rate of 30 breaths/minute.

Patient 1 began the study with a baseline dyspnea

score of 55 VAS (all subsequent dyspnea scores are

reported in units of VAS). The next measurement
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recorded forty-two minutes later, just prior to his

bath, was 66. In the intervening minutes, three things

had occurred: (1) the nurse performed a physical, (2)

the patient had two visitors, and (3) intravenous fluid

was started at 75 cc/hour. The next dyspnea

measurement was done after the bath and had decreased

from 66 to 22 in fifteen minutes. During this period,

Patient 1 received a bath and morphine sulfate 2 mg

intravenously. Subsequently he received diazepam 2.5

mg and morphine sulfate 2 mg intravenously in separate

instances, but no dyspnea score was obtained because he

fell asleep.

Immediately after his bath, Patient 1 was weighed,

with his dyspnea score increasing from 40 to 45 . He

slept for one and one half hours after his bath, and

awakened due to a "stomach spasm." During this waking

period, the patient was suctioned and showed a decrease

in dyspnea score from 33 to 20. Position change data

was not obtained for this patient because he was not

turned during the study period.

There were no signs of abdominal paradox or

respiratory alternans in Patient 1 surrounding any

activity. Individual correlations revealed no

statistically significant relationship between severity

of dyspnea and any of the following: (1) respiratory

rate, (2) heart rate, (3) peak inspiratory pressure,

(4) static inspiratory pressure, (5) dynamic
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compliance, (6) static compliance, (7) abdominal

paradox, or (8) respiratory alternans (Table 5).

Table 5

Relationship Between Severity of Dyspnea and

Physiological Parameters, Patient 1

RR HR PIP SIP C C
dyn St

Dyspnea
VAS r= -0. 09 0.49 – 0.52 - 0.50 0.46 0.43

n=7 p= 0.85 0.27 0.23 0.26 0.29 0.33

RR=respiratory rate; HR=heart rate; PIP=peak inspiratory

pressure; SIP=static inspiratory pressure; Cayo-dynamic
compliance; C.. = static compliance.St

Patient 2

Patient 2 was a 38 year old male, admitted

September 4 with a spiration pneumonia and sepsis com

plicating chronic obstructive pulmonary disease. He

also suffered from the residual effects of

poliomyelitis since the age of four. He had required

nighttime mechanical ventilation for the past twelve

months. From September 4 through September 7 he

required twenty-four hour/day mechanical ventilation.

At the time of the study (September 10) he was
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receiving ventilator support only at night, using a

Bennett MA-1 in the assist/control mode. The

respiratory rate was set at 10 breaths/minute; the

tidal volume delivered was 900 cc ; and the FiO2 Wa S

0.40. He required no positive end-expiratory pressure.

Patient 2 was receiving several medications at the

time of the study, including: (1) intravenous

aminophylline 30 mg/hour, (2) nebulized alupent, (3)

cefotaxime, (4) amikacin, (5) xanax, and (6) intra

venous demerol hydrochloride.

Patient 2 was suctioned on three separate

occasions, all of which coincided with a decrease in

severity of dyspnea. The patient suctioned himself

each time, with the nurse hand-ventilating him between

suction passes. The first two episodes coincided with

a decrease in dyspnea score by 23 and 20 respectively.

The third episode encompassed many activities besides

suctioning. In addition, because the patient suddenly

began suctioning himself, there was no measurement of

dyspnea taken immediately prior to the suctioning.

The episode began with Patient 2 awakening as a

caregiver spilled water on him. He was angry and com

plained of shortness of breath. His dyspnea score was

60. Ultrasonic and alupent treatments were begun five

minutes later at the same time the patient was receiv

ing demerol hydrochloride 75 mg intravenously for
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generalized pain. Moments later, when he noted a

burning smell, the ultrasonic nebulizer was turned off.

He suddenly began to suction himself, paused (com

plaining of nausea from the bad odor), and then

finished suctioning himself. At the end of suctioning,

the patient's dyspnea score was 40.

The largest change in dyspnea score for Patient 2

was from the beginning to the end of his bath.

Although his dyspnea score increased from 41 to 71,

several things occurred during his bath: (1) he bathed

himself, (2) the ventilator became disconnected twice

during the bath for approximately fifteen seconds each

time, and (3) during the bath the patient lay flat, put

his pants on himself, and sat up. The patient wrote in

a note that bathing always made him short of breath,

but that if he rested in between activities he was

usually all right.

Only a minor change in severity of dyspnea was

noted with weighing (from 51 to 55), despite the fact

that the patient expressed that "lying flat is awful."

Position changes evoked only a small decrease in

severity of dyspnea (from 55 to 46), as the patient

changed from sitting upright, without support, to lying

in bed, supported, with his head at a forty-five degree

angle.
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Abdominal paradox was present before and after one

suctioning episode, but this did not correlate with

dyspnea. There was no sign of respiratory alternans

surrounding any activity.

Individual correlations revealed a significant

positive relationship between peak inspiratory pressure

and severity of dyspnea (r=0.86, p=0.003) (Figure 1).

A significant negative relationship between dynamic

compliance and severity of dyspnea (r=-0. 83, p=0.006)

(Figure 2) was also seen. No other correlations were

found (Table 6).

Table 6

Relationship Between Severity of Dyspnea and

Physiological Parameters, Patient 2

RR HR PIP SIP C
dyn St

Dyspnea

VAS r= - 0.46 0.06 0.86 0. 56 - 0.83 - 0.54

n=9 p= 0.21 0.87 0.003 0.11 0. 006 0.13

RR=respiratory rate; HR= heart rate; PIP=peak inspiratory

pressure; SIP=static inspiratory pressure; cayn-dynamic
compliance; C.. =static compliance.St
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Patient 3

Patient 3 was a 71 year old male, admitted August

26 with a perforated duodenal ulcer, undergoing an

immediate Bilroth II surgical repair. Postoperatively,

he continued experiencing abdominal pain, distention

and vomiting resulting in aspiration and acute

respiratory failure. On September 2 he was intubated

and placed on mechanical ventilation. The patient

underwent an exploratory laparotomy and ligation of his

pancreatic duct on September 6, remaining on the

ventilator postoperatively until September 18.

Increasing carbon dioxide retention and an inability to

clear his secretions resulted in his reintubation and

mechanical ventilation three days later. He received a

tracheostomy one week later.

At the time of the study the patient had been

tolerating being off the ventilator for periods of up

to twelve hours. At night and in between weaning

periods, he returned to the Bennett MA-1 assist/control

ventilator, with an FiO2 of 0.30, a tidal volume of 800

cc., a respiratory rate of ten breaths/minute, and a

positive end-expiratory pressure of 3 cm H2O.
Patient 3 was receiving intravenous aminophylline

30 mg/hour, metoclopromide, ranitidine, digoxin, and

morphine sulfate at the time of the study. In addi

tion, he received nutritional support in the form of
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one-half strength Vital enteral feedings via his

jejunostomy tube at 75 cc/hour.

Patient 3's highest dyspnea score (96) occurred at

the beginning of the study. It dropped dramatically

thirty five minutes later to 47, just prior to his

bath. During this period the patient had received

morphine sulfate 2 mg intravenously. His dyspnea score

increased from 47 before the bath to 57 after the bath.

However, this data is difficult to interpret because

the patient was suctioned in the middle of the bath by

a respiratory therapist, and the nurse continued to

bathe him during the suctioning episode.

Patient 3's dyspnea decreased with weighing, from

57 to 48. After being weighed he complained of

abdominal pain and received morphine sulfate 2 mg

intravenously, after which he fell asleep. He awoke

one hour later and was turned side to side to have his

wet gown and sheets changed. During the position

change the patient coughed productively through his

tracheostomy, recording a decrease in dyspnea from 48

to 45 from the beginning to the end of the position

change.

At this time (two and one-half hours into the

study), the patient became restless and disoriented to

time and place. There was no other changes in his

physiological parameters, but the study was terminated
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since his disorientation made the validity in subse

quent VAS ratings questionable.

Abdominal paradox was present at the beginning of

the study in Patient 3, coinciding with his highest

dyspnea score (96), but was not found at any subsequent

data gathering point. There was no sign of respiratory

alternans surrounding any activity.

Individual correlations showed a significant posi

tive relationship between the presence of abdominal

paradox and the severity of dyspnea (r=0.97, p=0.001).

There were no other significant correlations between

dyspnea and any other physiological parameters

(Table 7).

Table 7

Relationship Between Severity of Dyspnea and Physiological

Parameters, Patient 3

RR HR PIP SIP C C
dyn St

Dyspnea

VAS r= — 0.09 0.36 0.11 - 0.03 - 0.15 - 0. 02

n=8 p= 0.83 0.38 0. 79 0.93 0. 73 0. 97

RR=respiratory rate; HR=heart rate; PIP=peak inspiratory

pressure; SIP=static inspiratory pressure, Cayo-dynamic
compliance; Cat=static compliance.
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Patient 4

The fourth patient was a 39 year old male,

admitted November 3 with shortness of breath secondary

to asthma. Three days after admission he sustained a

cardiopulmonary arrest resulting from a tension

pneumothorax due to a ruptured bleb. He was intubated

and placed on mechanical ventilation after the arrest

and was diagnosed as having staph aureus pneumonia.

Between his arrest and the time of the study, except

for a three day period from November 18 to November 21,

he remained intubated due to carbon dioxide retention,

continuing pneumothoraces and pneumonia. Also

complicating his hospitalization course were several

episodes of ventricular tachycardia and supra

ventricular tachycardia requiring cardioversion.

Medications Patient 4 was receiving at the time of

the study included: (1) intravenous aminophylline 30

mg/hour, (2) nebulized alupent, (3) solumedrol, (4)

verapamil, (5) lidocaine, (6) tobramycin, (7) vanco

mycin, (8) flagyl, and (9) morphine sulfate. His

nutrition was being provided by intravenous intralipid

fat emulsion and intravenous hyperalimentation

(composed of 25% dextrose, 4.25% amino acids and

vitamins). Throughout the study he remained on the

Bourns Bear II ventilator in the assist/control mode

with an FiO2 of 0.40, a tidal volume of 600 cc and a2

respiratory rate of 15 breaths/minute.
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Patient 4 was suctioned in two separate episodes

during the study via an in-line suction catheter.

Prior to suctioning, the FiO2 of the ventilator was

increased to 1.00. No changes were made in the tidal

volume. His severity of dyspnea decreased from 60 to

40 following the first episode, coinciding with a

decrease in peak and static inspiratory pressures.

Conversely, Patient 4's severity of dyspnea increased

following the second suction episode, from 46 to 65,

coinciding with an increase in peak and static pres

SUllº eS e

Patient 4's bath included a pleural chest tube

dressing change and mouth care. Dyspnea decreased from

60 before the bath to 52 afterwards.

He was weighed after his bath, with an increase in

dyspnea from 52 to 56. His position was changed twice.

First he moved from a flat supine position to a supine

position with the head of the bed at a forty-five

degree angle. His dyspnea increased by 4 on the VAS.

The second position change was from a flat supine

position to a left lateral position, and included a

back rub and lung auscultation by the nurse. A similar

increase in dyspnea was recorded.

The patient received morphine sulfate 2 mg intra

venously twice during the study, but dyspnea was not

measured soon afterward because the patient fell asleep

both times.
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There were no signs of abdominal paradox or

respiratory alternans in Patient 4 surrounding any

activity. Individual correlations revealed a

statistically significant positive relationship between

static inspiratory pressure and severity of dyspnea

(r=0.77, p=0.01) (Figure 3). In addition, a

significant negative relationship was found between

static compliance and severity of dyspnea (r=-0. 76,

p=0.02) (Figure 4). There were no other significant

correlations between dyspnea and any of the following:

(1) respiratory rate, (2) heart rate, (3) dynamic

compliance, (4) respiratory alternans, (5) abdominal

paradox, or (6) peak inspiratory pressure (Table 8).

Table 8

Relationship Between Severity of Dyspnea and Physiological

Parameters, Patient 4

RR HR PIP SIP C
dyn St

Dyspnea

VAs r= 0.04 0.35 0.30 0.77 - 0.23 - 0.76

n=9 p= 0.92 0.35 0.44 0.01 0. 56 0.02

RR=respiratory rate, HR=heart rate, PIP=peak inspiratory

pressure, SIP=static inspiratory pressure, Cayn-dynamic
compliance, C., =static compliance.St
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Patient 5

Patient 5 was a 65 year old male originally ad

mitted on October 15 with coronary artery disease and

angina. He had sustained a myocardial infarction in

1978, and had undergone coronary artery bypass grafting

in July, 1985. Coronary angiography showed that these

grafts were clotted, so he underwent a second coronary

artery bypass surgery on October 16, 1985, suffering a

perioperative myocardial infarction. Postoperatively

he required inotropic medication support for a low

cardiac output, but this had resolved. At the time of

the study (November 13, 1985) Patient 5 still required

mechanical ventilation due to pneumonia and adult

respiratory distress syndrome. He received a

tracheostomy on November 5, and at the time of the

study was able to remain off the ventilator for periods

of up to thirty minutes every two hours. He remained

on a Bennett MA-1 ventilator at night, in the assist/-

control mode, with an FiO., of 0.40, a tidal volume of2

800 cc, positive end-expiratory pressure of 5 cm H2O,2

and a respiratory rate of 14 breaths/minute. Medica

tions he was receiving at the time of the study

included: (1) nebulized alupent, (2) digoxin, (3)

lasix, (4) moxalactam, and (5) bactrim DS. He received

nutrition in the form of full strength Osmolyte at 75

cc/hour via a nasogastric tube.
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Patient 5 was suctioned in two separate episodes

during the study. During the first suction episode the

nurse suctioned the patient, ventilating him between

passes with an ambu bag. His dyspnea decreased from 32

to 18. During the second episode, the patient

ventilated himself between suction passes by the nurse.

His dyspnea score decreased from 12 to 7. After the

study the patient wrote that phlegm made him short of

breath. Apparently the phlegm would stick in his

throat until suctioning removed it, and his shortness

of breath sometimes lasted several hours.

Patient 5 bathed his upper torso himself, with the

nurse completing his bath. His dyspnea score decreased

by 3 from start to finish. Weighing coincided with a

small increase in dyspnea, from 15 to 19, as did

repositioning, from 7 to 11. The repositioning

involved the patient moving himself towards the head of

the bed, and the head of the bed being raised from 0 to

75 degrees.

There were no signs of abdominal paradox or

respiratory alternans in Patient 5 surrounding any

activity. Individual correlations were done and showed

a statistically significant positive relationship

between peak inspiratory pressure and severity of

dyspnea (r=0.79, p=0.004) (Figure 5). A significant

negative correlation was seen between dynamic
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compliance and severity of dyspnea (r=-0. 72, p=0.01)

(Figure 6). No other correlations were found between

dyspnea and any of the following: (1) respiratory

rate, (2) heart rate, (3) static inspiratory pressure,

(4) static compliance, (5) abdominal paradox, or (6)

respiratory alternans. (Table 9).

Table 9

Relationship Between Severity of Dyspnea and Physiological

Parameters, Patient 5

RR HR PIP SIP °dyn °st

Dyspnea

VAS r= 0.33 - 0.36 0. 79 0.35 - 0. 72 - 0.37

n=11 p= 0.31 0. 28 0.004 0.29 0.01 0.27

RR=respiratory rate, HR=heart rate, PIP=peak inspiratory

pressure, SIP= static inspiratory pressure, Cayo-dynamic
compliance, C., =static compliance.St
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Chapter IV

DISCUSSION

Dyspnea was experienced by all patients. Patient

5 had the lowest mean severity of dyspnea (15.6) and

was able to remain off the ventilator completely one

week after the study. Patient 3 had also been tole

rating weaning for long periods, but had a much higher

mean severity of dyspnea (55.25). He was not able to

remain completely off the ventilator until six weeks

after the study. The mean severity of dyspnea for

Patient 1 (40. 14) and Patient 4 (51.22) were also

higher than Patient 5. Both Patients 1 and 4 died

approximately one week after their study. Patient 2

remains on nighttime ventilation (mean severity of

dyspnea 52.11).

These facts suggest a possible relationship

between the severity of dyspnea and the ability to

remain off mechanical ventilation, meriting further

study. This might provide another criteria for readi

ness to wean from mechanical ventilation.

The activity of suctioning coincided with a

statistically significant decrease in severity of

dyspnea. This lends support to the use of suctioning

as a nursing strategy for relief of dyspnea. In a
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study by Lush (1985), this was the most frequent action

taken by nurses in an attempt to relieve dyspnea.

There was no significant relationship between the

severity of dyspnea before or after suctioning and com

pliance. There were significant positive individual

correlations between severity of dyspnea and static

inspiratory pressure, peak inspiratory pressure,

dynamic compliance, and static compliance in some

patients (Patients 2, 4 and 5). But in fact, for the

group, there was a significant negative relationship

between severity of dyspnea and static inspiratory

pressure before suctioning, and no significant rela

tionship after suctioning. Since pressure represents

tension in the length-tension mismatch theory, the

findings of this study suggest that some, but not every

individual experiences dyspnea which can be explained

by this theory.

Abdominal paradox and respiratory alternans,

considered clinical manifestations of respiratory

muscle fatigue (Cohen et al., 1982; Hubmayr et al.,

1983), did not correlate with the severity of dyspnea

before or after suctioning in the sample as a whole.

However, in individual analysis, Patient 3 showed a

statistically significant positive relationship between

abdominal paradox and severity of dyspnea. These

findings suggest that respiratory muscle fatigue may be
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a factor in some but not all patients' perceptions of

dyspnea.

Although there were no other statistically

significant findings for the group as a whole, this

could be due to the small sample size. Interesting

relationships in many instances might prove significant

if studied in a larger sample.

There was no significant change in severity of

dyspnea with bathing. Some patients experienced less

dyspnea following the bath (#1, 4, 5), while some

patients experienced greater dyspnea (#2, 3). Bathing

has been shown to be an anxiety-reducing technique in

some hospitalized patients (Barsevick & Llewellyn,

1982). Relaxation is a technique often employed by

nurses to decrease dyspnea. Yet bathing has also been

shown to increase oxygen consumption and carbon dioxide

production by over 10% in intensive care unit patients,

thereby increasing energy expenditure (Weissman,

Kemper, Damask, Askarazi, Hyman, & Kinney, 1984).

These two seemingly opposing effects of bathing may

explain the variability of the findings. In addition,

the sample size in this study was small, and there were

many intervening variables (i.e., length of bath time,

method of bathing, narcotic administration during the

bath) which were not controlled. A future study with

these variables controlled using a larger sample would
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better elucidate the relationship between severity of

dyspnea and bathing.

Weighing resulted in no statistically significant

change in severity of dyspnea. However, four out of

five patients experienced a small increase (by 4) in

dyspnea. Clinically this may be significant for those

who experience dyspnea and may warrant searching for

alternative methods of weighing for those patients

(i.e. scale built into the bed, chair scale). A study

with a larger sample would further delineate the poten

tial clinical significance of weighing.

Repositioning resulted in no significant change in

severity of dyspnea. Because the severity of dyspnea

was measured one minute before and after the position

change, the score should reflect energy expenditure

rather than the relationship between a particular

posture and dyspnea. Although previous studies have

shown an effect on Paoz and dyspnea with body position

change (Ibanez, Raurich, & Abizanda, 1981; Sharp et

al., 1980; Tyler, Hudson, Grose & Huseby, 1980), the

length of time between position change and measurement

Of Paoz or dyspnea was not reported. It is possible
that the data in these studies was collected after the

patient had remained in a position several minutes,

reflecting changes resulting from a particular posture

rather than the energy used in repositioning.
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Difficulty was encountered by the researcher in

assessing the presence of abdominal paradox and

respiratory alternans. Inspection and palpation were

used to determine only the presence or absence of these

clinical signs, since they cannot be used to quantify

the degree of thoracoabdominal motion. Therefore the

motion had to be of sufficient magnitude for the

observer to notice a difference, introducing potential

observer error. Difficulty arose in assessing

abdominal paradox and respiratory alternans in

particular with Patient 2, who had residual muscular

weakness from poliomyelitis, and had very exaggerated

respiratory muscle movements normally.

An interesting phenomenon involving opiate

analgesics was observed in the study. Four out of five

patients received either morphine sulfate or demerol

hydrochloride intravenously at some point during the

study, coinciding with a decrease in dyspnea.

Patient 1 displayed a dramatic decrease in dyspnea (by

44 on the VAS) after receiving 2 mg morphine sulfate

and a bath concurrently. After receiving 2 mg morphine

sulfate, Patient 3 reported a decrease in severity of

dyspnea from 96 to 47. Patient 2 received 75 mg of

demerol hydrochloride in addition to getting a

nebulized alupent treatment and being suctioned, and

reported a decrease in severity of dyspnea from 60 to
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40. Although none of the situations were identical,

opiate administration was the common factor. In addi

tion, such large decreases in severity of dyspnea

(greater than 20), only occurred subsequent to opiate

administration. In four other instances, morphine

sulfate was given and the patient (#1, 3 and 4) fell

asleep minutes later; thus dyspnea was not remeasured.

Morphine decreases the perception and reaction to

pain, depresses respiration, and induces sedation

without loss of consciousness. According to the

length-tension inappropriateness theory, the mis

matching in muscle fibers is transmitted through a

common neural pathway, resulting in a perception of

dyspnea. It is possible, perhaps, that morphine acts

on other sensory receptors in addition to pain,

affecting the perception of the subjective sensation,

such as dyspnea.

Morphine depresses respiration by decreasing the

responsiveness of the brain stem to carbon dioxide (Way

& Way, 1982). It has also been shown to significantly

decrease oxygen consumption by decreasing oxygen

demands when administered in large doses (0.5

mg/kilogram of body weight) but dyspnea was not

measured (Rouby, Eurin, Glaser, Guillosson, Nafziger,

Guesde & Viars, 1981). In light of the findings of

these studies and the observations made by the
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researcher, a study is indicated, looking at the rela

tionship between dyspnea and morphine sulfate.

It is interesting to note that although three

patients had positive individual correlations between

peak or static inspiratory pressure and severity of

dyspnea, none had significant positive correlations

with both. One might expect that if static inspiratory

pressure (reflecting lung and chest wall resistance)

correlated with dyspnea, peak inspiratory pressure

(reflecting airway, lung and chest wall resistance)

would also.

Trying to relate the patient's disease process to

the particular inspiratory pressure which correlated

with dyspnea, was equally as puzzling. Patient 4, who

had asthma, an airway obstructive disease, had a corre

lation between dyspnea and static inspiratory pressure,

rather than peak inspiratory pressure. This indicated

that airway obstruction or resistance was not as strong

a factor in his dyspnea as perhaps his loss of lung

compliance due to pneumonia and pneumothoraces.

Patient 5 showed a relationship between peak

inspiratory pressure and dyspnea, suggesting that

obstruction of his airways (by secretions perhaps) was

the prominent feature of his dyspnea, rather than a

decrease in lung compliance associated with adult

respiratory distress syndrome.
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The primary implication for nursing practice to be

drawn from this study, is that dyspnea decreases with

suctioning, supporting a commonly used therapeutic

modality. Bathing, weighing and repositioning

displayed no statistically significant effect on

severity of dyspnea, but these should be studied

further in a more controlled manner. Finally, it is

clear that mechanically ventilated patients experience

dyspnea. In order for nurses to treat this problem,

they must first diagnose the sensation. This could be

accomplished by incorporating the VAS into the routine

assessment of the patient.

Implications for future research include the ex

ploration of the relationship between the severity of

dyspnea and other specific activities (such as getting

out of bed, different methods of toileting) in mechani

cally ventilated patients. Additionally, the severity

of dyspnea needs to be studied in relation to readiness

to wean in mechanically ventilated patients. Finally,

this study suggests that dyspnea decreases in response

to morphine sulfate. This possible relationship should

be explored in a controlled manner in the interest of

testing a potential therapeutic intervention for

dyspnea.
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APPENDIX A

VISUAL ANALOG SCALE

Make a mark across the line at the point which

best describes your breathing right now.

0 100

NO Extremely
difficulty short of
breathing breath
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APPENDIX B

DEMOGRAPHIC DATA SHEET

Patient Code

Age Gender

Height Weight

Primary Diagnosis

Other Diagnoses

On ventilator before ?

Length time since ventilator

initiated

Observation begun

Observation ended

Medications

Drug DOse

Comments:

Type airway ET/Trach

Ventilator Data

Tidal Volume

FiO
2

Mode

Brand

Peep

Flow

Rate

Arterial Blood Gases

Time

pH

pac02

pao.2

Time Received
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After Before After Before After Before After
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