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‘INTRODUCTION
! R

EE T B TR b B e e Mo I ; T . : R
Tl R ORI : A PR A T

The nurse is often responsible. for recommending
activities in: which hospitalized patients participate
such as range of motlon exerc15es, bathing, and ambu-

lating. The nurse's dec151on to encourage or. dlscourage

e

a partlcular act1v1ty is frequently based on her

assessment of the energy resources of the patlent and

the energy expendlture requlred by the act1v1ty as well
as on her de51re to favorably 1nfluence patlent functlon.

Because llttle research.has been done which measures
the energy cost and phy51ologlcal and psychologlcal
responses of patlents durlng act1v1t1es commonly per-

3 ! ‘i

formed in the hospltal, patlent act1v1ty recommendatlons

u o < ~ -

are more often based on lntultlon and tradltlon than on

AP N K} L T S ST
501ent1f1c ev1dence.

Coves

The use of tradltlon to determlne patlent act1V1ty

i s e

is espec1ally apparent in the care of the acute myo-.k

cardial 1nfarctlon patlent. Gradually, however, due

. £ i ,.V;a“.,”,'.,

to the accumulatlon of sc1ent1f1c knowledge, practlces

such as prolonged complete bed rest and bed pan t01let-

R : R

ing are changlng.' However, many acute myocardial

1




infarction patients are still prohibited from taking
a tub bath or shower until late in their convales-
cence or until after they go home. This prohibition

has little empirical foundation and is in need of

scientific study.

Problem of Study

Therefore, the following research questions were
asked: |

1. What is the difference in oxygen consumption
and cardiovascular response among rest, basin bath, tub
bath, and shower, between the two groups of Subjects
(normal subjects and hospitalized‘acute‘mybcardial’
infarction patients), and between the sexes? |

2. What is the difference in bath dﬁration among the
three methods of bathing in each group of subjects? |

3. What is the difference in ranking of perceived
effort, ease of bath, enjoyment of bath, and feeling

clean after the bath among the three methods of bathing

in each group of subjects?

4. What is the difference in ranking of appropriate-
ness of bath among the three methods of bathing in the

myocardial infarction patients?




Justification of Problem

Although the patient bath is considered an impor-
tant activity, little research has been done about
bathing. Consequently, the nurse has little empirical
evidence to assist her in selecting the bathing method
most appropriate for the patient, In some instances,
criticalness and instability of the patient's condi-
tion, weakness of the patient, or presence of tubes,
dressings, casts, traction, or radioactive implants
require that the éatient receive a bed bath or basin
bath, In other instances, the choice of bathing method
is not limited--the ambulatory patient, for example,
often chooses whichever method of bathing he prefers.
However, for the convalescing, acute myocardial infarc-
tion patient, patient preference is often disregarded
and tradition and intuition direct that these patients
take a basin bath during most of their hospitalization.

The basin bath may not be in the patient's best
interest because maintenance of basin bathing may in-
crease deconditioning, retard adaptation to higher level
activities, and exaggerate the patient's feelings of
dependency and invalidism; and, the energy cost and

cardiovascular response required by taking a tub bath




or shower may be well within the patient's capabilities.
Measuring the energy cost, cardiovascular résponse,,and
rating of perceived exertion of normal subjects and hos-
pitalized acute myocardial infarction patients during.
rest and during three methods of bathing (basin~bath,
tub bath, and shoWer), timing the length of each bath,
and asking the subjects' to rank the three methods of
bathing for ease, enjoyment, feeling clean afterwards,
and appropriateness will provide objective information
to assist the nurse select the bathing method most appro-
priate for the patient,

If the results of this study suggest that the tub
bath and shower are appropriate bathing methods for the
convalescing myocardial infarction patient, early bath-
ing independence would enhance the return of the patient
to a normal activity level and perhaps also retard some
of the unwarranted invalidism associated with cardiac
disease. In addition, early tub bathing and showering
by cardiac patients would result in obvious staffing and
economic benefits. On the other hand, if the results of
this study suggest that the basin bath is appropriate
for the convalescing myocardial infarction patient, then

the choice of the basin bath would have empirical vali-

dation.



The results of this study will also provide an
important step in the collection of basic information
about the energy cost and cardiovascular response re-
quired by activities commonly performed by hospitalized
patients. Once enough information about the physio-
logical costs of activities commonly performed by hos-
pitalized patients is collected, activities can be
graded and progressive activity can be based on applied
clinical research rather than on intuition.

Progreésion of activities in current patient activity
programs is based on findings from oxygen consumption
studies most of which used a small number of normal or
convalescing subjects in a wide variety of circumstances
and did not monitor cardiovascular response (Benton,
Brown, & Rusk, 1950; Gordon, 1952; Gordon & Haas, 1955;
Passmore & Durnin, 1955). Therefore, the findings of
these studies need to be used cautiously as a basis for
prescribing activities for hospitalized patients. In
addition, since little research has been done about the
types of activities commonly performed by hospitalized
patients (e.g., bathing activities, transferring to a
stretcher or wheelchair, etc,), little information is

available, for normal subjects or for hospitalized



patients,:-about ‘the physiological costs»of these -
activities..

The' hospitalized patient :is:.likely. to' have a ‘re=
duced maximal ‘energy potential,:: Consequently, a 'given
activity will represent a greater percentage of the:-
patient's maximal energy potential -than’of a normal
subjectt's maximal  energy potential.. dThehpatient,'aswﬂ
a result, will have a more marked cardiovascular
response than a:normal subject. :Therefore, it is
important not only to ‘investigate: the physiological -
costs of-activities commonly undertaken by hospitalized

patients, but also toAuse hospitalized patients as well

8 )

as normal volunteers as subjects 1n the 1nvest1gatlon.
It is also lmportant to know the 1nd1v1dual s
Yy :

subjectlve response to varlous act1v1ty methods 31nce

there may be a relatlonshlp between the 1nd1v1dual ]

“ (‘yxv

subjectlve and phys1olog1cal responses. Furthermore,

Lt

subjectlve response can be used to select the most

F

approprlate act1v1ty method 1f the phy51ologlca1 cost

of each method 1s s1mllar.

PN LM e D

In addltlon to guldlng progre551on of act1v1t1es

:{"

for hospltallzed or debllltated patlents, flndlngs from

this study and from s;mllar studles could be useful in



developing. nursing diagnoses., Once a comprehensive

list of activities and their physiological costs is
compiled, -a patient could be.classified by the activity
level he could tolerate. The nurse would know that the
patientfcguld probably perfqymwacgivities of an equal

or lower level, but that he might have difficulty
tolerating higher level activities,  Nursing interven-
tions designed to move the patient to higher’activity
levels would include judicious.and systematic introduc-
tion of higher activity levels;and assessment of patient

tolerance to these activity/lgvels(

Conceptual Fféﬁéwéfkk

Leéiﬂé's (1973) nursing Aédéiy specifically her con-
servatién‘of.energy principléi aﬁd‘the overload ahd pro-
gression'ﬁéinciples of exerciégaéhysiology, form the
conceptﬁéisframework for thiéiséﬁdi. Levine's model
will be:diécussed first and Eﬁ;;ythe exercise physiology
principles will be discussed.

Leviﬁeﬁ(l97l) believediﬁﬁéépthe'gdal of nuréing
care shoulafbe to conserve, 6r®kéé;»together, the whole-
ness of the individual patieﬁtiwaévine (1971) perceived

four major areas of care in which nursing could fulfill a



conservation of wholeness function and stated these

as the four conservation principles of nursing inter-
vention, The four conservation principles represent
four separate goals of nursing intervention and vyet
have as a postulate the integrity and unity of the
individual (Levine, 1973). Thus, Levine compartmenta-
lized nursing activities, but she did not compartmenta-
lize man (Stevens, 1979),

The four conservation prinéiples state that nursing
intervention is based on the conservation of the patient's
(a) energy, (b) structural integrity, (c) personal in-
tegrity, and (d) social integrity (Levine, 1973). If
any of these four elements is disrupted, the person
is in a state of altered health (illness) (Esposito &
Leonard, 1980). Although all four conservation principles
are relevant to this study, the first principle of con-
servation of energy is most relevant and will be empha-
sized.

The principle of conservation of energy refers to
keeping an appropriate balance between the supply of
energy-producing nutrients and the rate of energy-using
activities (Levine, 1973). "Countless nursing activities

are designed to conserve energy, including all of the



procedures7ﬁhat are necessary ‘when the individual is
restricted “to bedrest" (Levine, 1971, p. 259). But

Levine (1971) stressed that “énérgy conservation dbés

not mean merely limitation 6f‘hctivity. Energy con-
servation also means "the proper disbursement of energy
expense, the encouragement to ambulate and exercise,
allowing for activity within“the range of the individual's
capability, safety, and comfort" (Levine, 1971, p. 259).
Thus, encouraging one patient ‘totake his own bath, and
giving another patient a complete bed bath are both con-

servation of energy measures. '

The' principle of conservation of structure refers
to maintaining and restoring”fhé/anatomical and physio-
logical wholeness of the body (Levine, 1973). Aseptic
techniques and nursing interventions to prevent decubitus,
footdrop,  and orthostatic intolerance are designed to
defend structural integrity (Levine, 1971). Getting
the patient up out-of-bed to use”a bedside commode, to
sit in a chair, or to take a bath are conservation of
structure measures which can eliminate some of the
orthostatic intolerance common to patients early in

recovery (Convertino, Hung,,Gdlawater, & DeBusk, 1982). |

The principle of conservation of personal integrity

refers to maintaining or restoring the patient's sense




: 10
of identity and self-worth (Levine, 1973). Nursing

interventipns which encourage the patient to make
decisions for himself, for example, assiéting the
patient to take the kind of bath he prefers, maintain
personal integrity (Levine, 1973). The principle of
conservation of social integrity refers to acknowledg-
ing that the patient is a social being and facilitating
social interaction (Levine, 1973). Positioning the
patient in bed so that he is able to socialize with his
neighbors is a nursing intervention which conserves
social integrity (Levine, 1967). The patient bath also
promotes social integrity because the‘papient who feels
and smells clean is ﬁore likely to engage in social
interaction than the unbathed or inadequately bathed
patient who feels dirty and unkept.

Levine's conservation principles of nursing inter-
vention are complementary to the principle of adapta-
tion in the patient. For the nurse to apply the four
conservation principles it is essential that she identify
the specific patterns of adaptation in every patient and
tailor the intervention to enhance the effectiveness of
adaptation (Levine, 1971). Levine (1973) defihed adapta-

tion as "the process of change whereby the individual



11
retains his integrity within the realities of his en-
vironment" (p. 1ll). Adaptation is not "all or none";
it is susceptible to an infinite range within the limits
of life compatibility (Levine, 1973)..

In Levine's model, illness is the stressor and the
patient is continually trying to adapt to this changed
state (Esposito & Leonard, 1980). The degree of adapta-
tion is manifested by the patient's holistic response
which includes changes in behavior and/or levels of
functioning of the body (Esposito & Leonard, 1980). The
nurse assesses the level of adaptation and implements
and evaluates nursing interventions to conserve whole-
ness and enhance successful adaptation.

Levine's model for nursing parallels many eiements
of the nursing process: the nurse must observe the
patient, decide on an appropriate intervention, perform
it, and then evaluate its usefulness (Esposito &
Leonard, 1980). Levine's four conservation principles
can be used to guidé patient assessment. For example,
the nurse collects data about the patient's energy sources
(e.g., nutrition and rest) and about his energy expendi-
ture (e.g., activity level and tolerance, emotional

stresses, and body temperature). The nurse than analyzes
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the data to evaluate the patient's level of adaptation
and to determine appropriate interventions. Next, the
nurse implements nursing interventions which are designed
to conserve the patient's energy and promote adaptation.
The nurse, for example, might encourage or restrict
independent bathing, The nurse then evaluates the
patient's response to the nursing action and the nurs-
ing process is repeated.

The overload principle and the progression principle
are basic principles in exercise physiology which can be
used by the nurse to determine nursing interventions,
such as activity prescription, which conserve energy.

The overload and progression principles are as important
in the rehabilitation of the sick as in the training of |
athletes (Hellebrandt & Houtz, 1956). The overload

principle states that

Beneficial human performance adaptations occur
in response to stress applied at levels beyond
a certain threshold value but within the limits
of tolerance and safety. Low levels of stress,
to which the body has already adapted, are not
sufficient to induce a further training adapta-
tion. (Rasch & Burke, 1978, p. 351)

Whether one is concerned with cardiopulmonary factors,
strength, or muscular endurance, improvement in function

occurs only when the system is challenged (deVries, 1974).
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The progression principle, which states that the amount
of overload should be increased gradually: and syste-
matically, should be integrated with the application
of the overload principle (deVries, 1974). If the
overload is too small, no improvement will occur; if
the overload is too large, injury may result.

Levine's conservation of energy principle and the
overload and progression principles of exercise physi-
ology can guide activity prescription for the acute myo-
cardial infarction patient. The acute myocardial
infarction patient has an energy imbalance; his illness
has diminished his energy reserves and magnified his
energy needs. Any available energy is required for
essential body functions and healing. The activity of
the myocardial infarction patient is severely curtailed
immediately after the infarction to free energy for
basic body functions and to decrease the work of the
injured heart. Once the patient's condition has sta-
bilized, the patient has energy available to perform
low energy cost activities. The nurse assesses the
patient's adaptation to these activities; if the
patient tolerates low level activities, he can then

participate in activities which demand higher energy
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costs., Use of gradually progressive.activity’helps
the patient to keep together energy and to safely and
efficiently move to a higher level of adaptation.

The improvement in physiologic function associated
with progressive activity results from challenging the
system with a work load that is greater than that which
the patient has been doing (deVries, 1974). This over-
load should not imply a load producing. an increased
hazard or inducing a pathological response; instead it
is a load in excess of what the pafient has beén doing
which promotes physiologic responses and establishment
of a new equilibrium at a higher level of adaptation.

In order to achieve still further improvement once
adaptation to a given load has taken place, a higher

load must again be introduced. Since the energy balance
of the cardiac patient may be tenuous, graded activi-
ties are‘introduced gradually and adaptation is carefully
assessed.before introducing higher activity levels.

If the patient is confined to bed and not permitted
to engage in progressive levels of activities, £he con-
sequences of underload result. If "the teleological
significance of any response to overloading lies in its

contribution to increasing the capacity , . . to perform"
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(Jeffress "& Peter, 1970, p. 139), then the response to
underloading is to decrease’'performance capacity. Over-
load is associated with increasing levels of adaptation;
underload by contrast, 1s’assoc1ated with decreasing
levels of adaptatlon. Some of the well-known hazards
of bedrest, including orthostatlc intolerance, result
from underload and reduced adaptation capacity (Con-
vertino et al., 1982; Saltin: éiomqvist, Mitchell,
Johnson, wiidenthal, & Chapman, 1968)

The nurse is hampered in her attempt to use
Lev1ne s conservatlon of energy pr1nc1ple and the over-
load and‘progre851on pr1n01p£es‘to conserve energy and
promote adaptatlon because llttle information 1s avail-
able about the energy expendlture required by activi-
ties commonly performed by hospltallzed patients.

Investlgatlon'of the energy expendlture and cardiovas-

cular response required by dlfferent bathing methods

LT

and by other activities commonly performed by hospltal—

ized patlents will provide 1nrormatlon about the
phy51ologlcal costs of these act1v1t1es. This informa-
tion will enable the nurse to more accurately assess
the patlent's energy expendlture, to grade activities

[

from low to high energy cost, and to introduce activities
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in a gradual and progressive manner in order to keep

together patient energy and foster adaptation.

Assumptions
The following assumptions wére made:
1. The human body adapts to a givshbléselzof
physical activity. | |
2, Physical activity requires. energy production

and expenditure.

i

3. Physical activity and energy expenditure can

be assessed and regulated.

4. Alterations in health are associsted with
alterations in energy balance and in physical activity
capacity.

5. Capacity to perform low energy csst activities
precedes capacity to perform high energy cost activi-

ties.

6, Physical activity capacity and tolerance are
reflected by oxygen consumption, cardiovascular response,
perception of effort, and preference.

7. The physical activity undertaken by an indi-
vidual should be within his physical activity capacity
and should foster salutory adaptive changes.

8., Regulation of physical activity is a nursing

intervention.
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Hypotheses

The following hypotheses were formulated:

1. Oxygen consumption will not differ signifi-
cantly among rest, basin bath, tub bath, and shower,
between the two groups of subjects (normal subjects and
hospitalized acute myocardial infarction patients), and
between the sexes.

2, Cardiovascular response, as measured by rest-
ing and peak bath heart rate, will not differ signifi-
cantly among rest, basin bath, tub bath, and shower,
between the two groups of subjects, and between the
sexes,

3. Cardiovascular response, as measured by rest-
ing and after-bath rate pressure product, will not
differ significantly among rest, basin bath, tub bath,
and shower, between the two groups of subjects, and

between the sexes,

4, Cardiovascular response, as measured by pre-
sence of dysrhythmia, will not differ significantly (a)
among rest, basin bath, tub bath, and shower and (b)
between the two groups of subjects,

5, Cardiovascular response, as measured by pre-

sence of ST segment change of 1 mm or more, will not
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differ significantly (a) among the three methods of
bathing and (b) between the two groups of subjects.

6. Rating of perceived exertion will not differ
significantly among the three methodé of bafhing (a) in
the normal subjects and (b) in the hospitalized acute
myocardial infarction patients. | ; |

7. Duration of bath will not differ.significahtly
among the three methods of bathing,(a)-ih tﬁe:hormal
subjects and (b) in the hospitalized acute‘myocardial
infarction patients. ’ |

8. Rankiné of "ease of bathing" will not differ
significantly among the three methbds of baﬁhing (a) in
the normal subjects and (b) in the hospiﬁalized acute
myocardial infarction patients.

9. Ranking of "enjoyment of bath"” will not differ
significantly among the three methods of bathing (a) in
the normal subjects and (b) in the hospitalized acute

myocardial infarction patients.

10. Ranking of "feeling clean after bath" will not
differ significantly among the three methods of bathing
(a) in the normal subjects and (b) in the hospitalized
acute myocardial infarction patients. ‘

11. Ranking by the hospitalized acute myocardial

infarction patients of "appropriateness of bath for you
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at this stage in your recovery" will not differ sig-

nificantly among the three methods of bathing.

Definition of Terms

1. Oxygen consumptioﬁ--the differenéé betwéen the
volume of oxygen inspired and that expiréd which‘reére—
sents the amount of oxygen used by thevbody. Oxygen
consumption is measured during rest énd bathing by the
Douglas bag method and is expressed as millilitérs per
kilogram of body weight per minute (ml/kg/min). There
is a direct relationship between oxygen cdnsumption and
energy cost because energy‘is available to’the body due
to the breakdown of adenosine triphosphaté (ATP),vthe
energy store of the body, which is resynthesized in
chemical reactions requiring oxygen (Guyton, 1976).
Therefore, the terms oxygeﬁ consumption, oxygén uptake,
energy cost, and energy expenditure may be used inter-
changeably. |

2. Cardiovascular response--resting heart rate,
peak hearﬁ rate, resting rate pressure product, after-
bath rate pressure product, presence of dysfhythmia,
and presence of an ST change of 1 mm or more.

3. Resting heart rate--the heart rate, in beats

per minute, after at least 12 minutes of supine rest.
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4. Peak_heart rate--the highest heart rate observed
during the bath. Peak heart rate is determined by
examining the continuous electrocardiographic tracing
taken during the bath and finding the highest heart rate
during a l5-second period. This heart rate is multi-
plied by 4 and expressed as beats per minute (bpm).
Heart rate has been shown to correlate well with myo-
cardial oxygen consumption (Kitamura, Jorgensen, Gobel,
Taylor, & Wang, 1972),

5. Resting rate pressure product--the product of
the systolic blood pressure times the heart rate,
divided by 100, after at least 12 minutes of supine
rest.

6. After-bath rate pressure product--the rate
pressure product obtained immediately after the subject
finishes bathing, drying, and dressing. Rate pressure
product has been shown to correlate well with myo-
cardial oxygen consumption (Kitamura et al., 1972).

7. Presence of dysrhythmia--any abnormal cardiac
rhythm, excluding sinus tachycardia. Presence of dys-
rhythmia is determined by examining the electrocardio-
graphic' tracing during and after the bath. Presence of

dysrhythmia is indicated by a "1" and a description of
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the dysrhythmia; absence of dysrhythmia is indicated
by a "2,/" A dysrhythmia may:be caused by ischemia or
other pathology (Kattus;, 1975).,

8. " Presence of an' ST change of 1 mm or more--an
ST change - of 1 mm or more, at 80 milliseconds after
the J-point; during or.after the: bath as compared to
before the bath. Presence of an ST change of 1 mm or
more is determined by'examining the electrocardio-
graphic tracing before, during, and after the bath.
Presence ofan ST change:of 1 mm or more is indicated
by a_"l%"-and a description of the direction and degree
of the change; absence! of a significant change is indi-
cated by a "2.% Both ST segment elevation and depres-
sion have been shown to '‘be ‘associated with coronary
ischemia (Sheffield, . 1974) ..

9. » Rating of perceived exertion--the number chosen
by the subject from the: rating of perceived exertion
scale (Borg:;, 1973). The perceived exertion scale ranges
from 6 to 20 with the low numbers representing low per-
ceived exertion and the high numbers representing high
perceived exertion;. every other number is accompanied
by a written description :such as "very light" or "very,

very hard." = The rating:of perceived exertion, a
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subjective rating of the intensity of work being per-
formed, has been shown to correlate with objective
physiological indicators of work intensity such as.
heart rate and blood lactate concentration (Borg &
Linderholm, 1967).

10, Normal subject--a nonhospitalized subject who
does not have cardiac disease or important dysfunction
of other organ systems and who considers himself
healthy.

11, Hospitalized acute myocardial infarction
patient--a hospitalized patient who is diagnosed as
having an acute myocardial infarction on the basis of
the patientt's history, electrocardiogram, serum cardiac
enzymes, and/or cardiac scan.

12, Uncomplicated--the description of a patient
based upon the absence of the following signs and symp-
toms at the time of selection for the study: (a) qhest
pain; (b) evidence of heart failure; (c) systolic blood
pressure less than 90 mm Hg; (d) significant dysrhythmia,
e.g., sinus tachycardia at rest, frequent (more than 5
per minute) éremature ventricular or atrial contractions,
atrial fibrillation with rapid ventricular response,

atrial flutter, second or third degree block, etc.;
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(e) fever (oral temperature of 99°F or more);  (f)
important dysfunction of organ systems including
serious disease of the lung, kidney, and gastrointes-.
tinal tract; and (g) severe psychological problems.

13. Basin bath--the subject, dressed in bed
clothes, sits on the side of the bed,. undresses, bathes
himself from a basin of water on the overbed table,
dries himself, and redresses.

14, Tub bath--the subject, dressed in bed clothes,
undresses, gets.into the tub, bathes himself, gets out
of the tub, dries himself, and redresses.

15. Shower--the subject, dressed in bed clothes,
undresses, gets into shower, bathes himself, gets out

of the shower, dries himself, and redresses.

" Limitations

The following limitations were recognized which

could have influenced the findings or generalizability

of this study:
1. The subject tended to be affected by the inves-

tigation causing the research situation to be atypical

(Astrand & Rodahl, 1977).

2, The research equipment affected the subject's

responses, For example, the oxygen consumption equipment
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and cardiac monitor interfered with the subject's
mobility and prevented face washing.

3. The bathing protocol was different for normal
subjects and hospitalized acute myocardial infarction
patients. The normal subjects took the three baths on
1 day with equilibration periods between each bath; the.
myocardial infarction patients took the baths on 3 con-
secutive days.

4, Patigue and lack of need for the second and
third baths could ha&e influenced the results of the
normal subjects who took all three baths on i day.

5. Day-to-day physical and emotional changes
could have influenced the results of the myocardial
infarction patients who took the three baths on 3 con-
secutive days.

6. The Specific Dynamic Action (SDA) of food, the
increase in heat production and metabolism following
food ingestion, was not well controlled in the myocardial
infarction patients. The SDA of food, which varies with
food composition and amount, may elevate metabolism 10%
with the peak occurring within 1 hour after the meal
(Buskirk, Iampietro, & Welch, 1957).

The normal subjects were studied at least 2 hours

after food ingestion and .performed the three baths within
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a 2 hour period. Therefore, the SDA of food should have
had a fairly stable influence on the results of the
normal subjects. The acute myocardial infarction
patients, however, were studied on 3 consecutive days
at least 1 hour after food ingestion, Although each
myocardial infarction patient was studied at approxi-
mately the same time each day, the composition and
quantity of the subject's food intake varied from day
to day and could have influenced the results of the
study.

7. A standardized bath motion protocol was not
used. Consequently, some of the variability in the
findings could have resulted from idiosyncratic bath-
ing techniques, The investigator hoped, however, that
the advantages gained frém permitting each subject to
bathe in his own way in a repeated measures design
would outweigh the advantages of a more controlled
but more artificial standardized bath motion protocol.

8. The subject's bathing movements were not ob-
served or recorded in order to protect. the subject's
modesty and enhance the naturalness of the bathing
activities. But, this nonobservational technique also

prevented collecting information about the relationship
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between bathing movements, oxygen consumption,’ahd
cardiovascular response.

9., Events occurring in the laboratory or on the
patient unit during the study, such as the telephone
ringing and other extraneous noises and people passing
by or entering the room, could not be well controlled
and could have influenced the resﬁlts of this study.

10. The investigator took the subject's radial
pulse and blood pressure during the study, The inves-
tigator's awareness of which bath the subject was per-
forming could have influenced the pulse and blood
pressure results.

11. The fact that the normal subjects were not
matched with the acute myocardial infarction patients
in age, weight, race, and other descriptive characteris-
tics could have influenced the results of this study.

12. The normal subjects may have had unrecognized

cardiac disease which could have influenced the results

of this study.

Summary
The nurse is often responsible for recommending
activities in which patients participate. The nurse's

encouragement or discouragement of a particular activity
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is based upon her attempt to conserve patient energy,
i.e., to obtain an optimal balance between energy
resources and energy expenditure, and on her desire
to favorably influence adapﬁation. The nurse usually
must base her activity recommendations on intuition or
tradition since little data are available ébout the
energy cost and cardiovascular response demaﬁded by
activities commonly performed by hospitalized patients.
Therefore, investigation of the physiological costs of
various common hospital activities is important in the
development of nursing science. |

Acute myocardial infarction patienté are ofteq
prohibited from taking a tub bath.br shbwer ﬁntil late
in their convalescence. This prohibition is in need
of scientific study since it is not based on empirical
evidence and it may increase the deconditioning and
invalidism associated with cardiac disease, Investi-
gation of the energy cost, cardiovascular response,
rating of perceived exertion, bath duration, and bath
method preference of normal subjects and acute myo-
cardial infarction patients during the basin bath,
tub bath and shower will provide objective information
to assist the nurse select the bathing method most

appropriate for the patient.



CHAPTER 2

REVIEW OF LITERATURE

In order to better understand and investigaﬁe
responses of normal subjects and hospitalized acute
myocardial infarction'patients during bathing, the
following areas were reviewed in the literature: (a)
aerobic and anaerobic energy metabolism, (b) direct and
indirect measurement of energy expenditure, (c) total
body and myocardial oxygen consumption, (d) normal and
abnormal cardiovascular response to exercise, (e) effect
of temperature on the body, (f) rating;of~perceived exer-

tion, and (g) oxygen consumption and hemodynamic responses

during bathing.

Energy Metabolism

Aerobic Energy Production

Electric power may be stored in batteries; living
cells also store energy. The most abundant "battery
pack" used in the cell is the compound called adenosine
triphosphate (ATP). The energy stored in ATP is in a
rapidly usable form, though in a limited supply. Once

the energy has been "discharged," this cellular battery,

28
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like a flashlight battery, must again be recharged

(Astrand & Rodahl, 1977).

Adenosine triphosphate, which is present everywhere
in the cytoplasm and nucléoplasm of ali célis,*is a
nucleotide composed of the nitrogenous bése adeﬁine, the
pentose sugar ribose, and three pﬁosphate radicals, The
last two phosphate radicals are connected with the re-
mainder of the molecule by high energy phosphate bénds.
Each of these bonds contains about 8,000 calofies of
energy per mole of ATP ﬁnder the physical condiﬁions
of the body which is much greater than the energy stored
in the chemical bonds.of other organic compoundé. The
high energy phosphate bond is very labile, sothat it can
be spli£ instantly whenever energy is required. When
ATP releases its energy, a phosphoric acid radical is
split away and adenosine diphosphate (ADP) is formed
(Guyton, 1976).

Energy is then needed to recombine ADP and phos-
phoric acid to form new ATP, The energy for reforming
ATP is derived mostly from various chemical reactions
with oxygen and one or more of the foodstuffs--carbo-
hydrates, fats, and proteins. In fact, 95% of all ATP

formed in the cell is formed in aerobic chemical reactions;
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conseqqgnﬁ;y,_oxygen consumption reflects energy
expenditure (Guyton, 1976).

In the body.carbohydrates are converted to glucose,
proteins tohaminQ acids, and fats to fatty acids before
reaching the cell. These foodstuffs and oxygen then
enter the cell. On entry into the cells, enzymes in
the cjﬁdﬁlégm Or'ﬁdéiééplasm act upon glucose to con-
vert ifjébvpyruviciééf& (a process called Qlycolysis)
and enzymégiécﬁ ﬁﬁdnwtﬁe amino acids and fatty acids to‘
convertﬁthém to acetoacetic acid. Energy released dur-
ing tﬁe’égﬁeérsioﬁ of glucose;ﬁo pyruvic acid converts
a small amount of ADP to ATP:”

The{ﬁajér poffigﬁﬁdf ATP formed in the cell, how-
ever,“isifofmed in the mft0chondria, The pyruvic acid
and acetoacetic acid are both converted into the compound
acetyIJC6?A in’tﬂé cfﬁopiaém; écetyl co-A is transported
with okyééniinto the mitochondrion. A number of chemical
reactiéhgﬁﬁéke piééé‘dﬁring the Krebs cycle and acetyl
co-A is éblit intd{ifg camponént parts, hydrogen and
carboh‘éidkiae. Tﬁé carbon\diéxide diffuses out of the
cell. &Tﬁe”hfarogeﬁ; under the influence of oxidative
enzymeé} ééﬁbines wi£h oiygeh:' The energy released from

the combihafion of'h§éfo§eﬁsané oxygen is used to
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resynthesize tremendous quantities of ATP from ADP.
The ATP is then transported out of the mitochondrion
into all parts of the cytoplasm and nucleoplasm where

its energy is used to energize the function of the cell

(Guyton, 1976) .

Anaerobic Energy Production

Anaerobic processes, that is, processes which do
not use oxygen, can also generate ATP and energy although
they are about one-tenth as effective as aerobic pro-
cesses (Blomgvist, 1978). Anaerobic metabolism is the
main source of energy early in exercise when the ATP
stores have been depleted, but muscle blood flow has not
reached the level necessary to sustain aerobic meta-
bolism, i.e., during the initial 1-2 minutes of exercise
(Blomgvist, 1978). Anaerobic metabolism also helps
support exercise at supramaximal levels and bridges
the gap between the energy demand and the energy actually
available from maximal utilization of aerobic processes.

The term anaerobic metabolism has often carried the
connotation of a dangerous overload. Although it is true
that the contribution from anaerobic processes increases

at high work loads, anaerobic processes are clearly part
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of the physiologic response to exercise at light as well
as heavy loads. It is impossible to definé a specific
level.of exercise below which exercise is aerobic and
above :which it is anaerobic (Blomgvist, 1978).

Carbohydrates are the only significant foods that
can provide energy by anaerobic means (Guyton, 1976).

As mentioned previously, some energy is released during
anaerobic glycolysis when glucose is broken down to
pyruvic.acid and hydrogen, whichvreact with each other

to form lactic acid which diffuses readily out of the
cell. . Glycolysis can proceed for several minutes supply-
ing the body with ATP anaerobically.

Once oxygen again becomes available; the chemical
reaction for formation of lactic acid immediately re-
verses itself and the lactic acid once again becomes
pyruvic acid. Large portions of this are immediately
utilized by the citrus acid cycle to provide additional
oxidative energy, and large quantities of ATP are formed.
This excess ATP then causes as much as three-fourths of
the remaining excess pyruvic acid to be converted back
into glucose (Guyton, 1976). Thus, the great amount of
lactic acid that forms during anaerboic glycolysis does

not become lost from the body, for when oxygen is again
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available, +the lactictacid can either be reconverted to
glucose or ;can be used directly for energy. Heart:
muscle is:especially capable of converting lactic acid
to pyruvic acid and then using this for energy (Guyton,
1976) « ¢ - |

The iuse of creatine phosphate (CP) for ATP resynthe-
sis alsodoes not require the presence of oxygen (Guyton,
1976; Lamb; 1978). .Creatine phosphate, not ATP, is the
most abundant store of high energy bonds in muscle cells;
its phosphate‘bond contains 9,500 calories per mol.
Creatlne phosphate can transfer energy interchangeably
w1th.ATP.; When extra amounts of ATP are avallable in
the cell much,of 1ts energy is used to build up the CP
store of energy Then, when the ATP begins to be used
up, the energy in CP 1s quickly transferred back to ATP.

The hlgher energy level of the phosphate bond in
cp causes the reactlon between CP and ATP to be in favor
of ATP. Consequently, he slightest utilization of
ATP calls forth,the energy from CP to generate new ATP.
The greater energy in the CP bond facilitates such a
rapid transfer of energy to ATP that almost all the CP
must bewused up before the concentration of ATP will
fall 51gnif;cantly."fherefore, CP is called an ATP

"sparer"for "buffer" (Guyton, 1976) .
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The rebuilding of ATP from CP is especially impor-
tant during short bursts of extremely heavy‘exercise.u
Creatine phosphate is rapidly depleted, within a matter
of seconds or minutes, in strenuous muscular work.
The next source of energy used to rebuild both CP and
ATP is the energy released in the course of oxidation
from carbohydrates, fats, and proteins, Thus, the
ultimate source of energy for muscle contraction is food-

stuffs and oxygen. (Astrand & Rodahl, 1977),

Oxygen Debt

In the first few seconds of light’exércise dur-
ing which the circulatory and respiratory édjustments lag
behind exercise demands, and during all of short-duration
heavy exercise, aerobic processes cannot pfovide all the
energy that is required., This period during which oxygen
uptake is below oxygen requirement is called the periocd
of oxygen deficit, Function during this oxygen deficit
condition is made possible by several anaerobid‘sources
including (a) the splitting of ATP and CP, (b) the
anaerobic breakdown of glucose and glycogen (glycolysis)
to lactic acid, and (c) the use of oxygen stores‘such
as that bound to muscle myoglobin and blood oxygen

stores (deVries, 1974).
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The extra oxygen which is then used after the con-
clusion of exercise to replenish. the high energy stores
and to remove substances, chiefly lactic acid, which
were formed in the anaerobic pathways of energy metabo-
lism, is called the,oxygeh debt. In other words, the
inadequacy of aerobic energy production to meet the
energy needs of the body during exercise is known as
the oxygen deficit; and, the body's repayment of this
deficit by consuming more than usual amounts of oxygen
after exercise is known as the oxygen debt.
Operationally, oxygen deficit is defined as the
difference between the total energy cost of work and
the oxygen consumption during work, and oxygen debt
is the oxygen consumed during recovery that is in excess
of the amount that normally would have been consumed
at rest during an equivalent time period (Lamb, 1978).
Astrand and Rodahl (1977) pointed out, however, that
since the basal metabolic rate may vary, it is very

difficult to separate accurately the oxygen debt from

resting oxygen uptake. It should also be noted that

during the oxygen deficit and oxygen debt conditions,
oxygen demand and supply are not equal. In contrast,

during the steady state condition oxygen uptake equals
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the oxygén requiremeﬁt of the body (Astraﬁd'& Rédéhl,
1977).

In'light exercise the oxygen‘debt'may be éntifely
due to the oxygen deficit at the beginning'of‘éxercise
(devries, 1974). 1In more vigorous exercise, 0xygen
debt is ordinarily larger than oxygen deficit since
oxygen debt reflects payment for the initiai‘anaefobic
ATP production as well as increased oxygen uptake due
to an increased body temperature, heart raﬁe, and
respiratory rate (deVries, 1974).

Oxygen debt includes two componentsi " lactacid,
which is represénted by pro?ortiénal increases in blood
lactate, and alactacid, fof which no lactate is found
(Margaria, Edwards, & Dill, 1933), Margaria et al.
demonstrated a great difference in the repayment of the
two components of the oxygen debt. The alactacid debt
was repaid at a rate approximately 30 times faster
than the lactacid debt. Thus, the fast component (alact-
acid) was ascribed to replacement of oxygen and energy
and the slow or lactacid component was thought to be
used to remove lactate from the blood.

The alactacid mechanism of contracting an oxygen

debt occurred far more frequently in the ordinary
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conditions of the life than the lactacid mechanism, and
there was a linear relationship betWeen the fate of
oxygen consumption and alactacid oxygen debt (Margaria
et al., 1933). The lactacid mechanism éﬁpeared’to be
more like a mechanism of emérgency, although its |
capacity was greater than that of the alactacid.

The lactacid-alactacid mechanism for oxygen debt,
described by Margaria et al. almost 50 yeafs ago, has
been well verified (deVries, 1974). However, the lact-
adic-alactacid explanation may be ovef éimplified since
it is clear that many processes besides the elimination
of lactate may be involved in the deiayed‘return of
oxygen uptake to the resting value after the cessation

of exercise such as the increased temperature, heart

rate, and respiratory rate.

Measurement of Energy Expenditure

Direct Calorimetry

- Adenosine triphosphate is known as the energy
store or.the energy currency of the body because it
has a large quantity of energy (about 8,000 calories
per mole) in each of its two high energy phosphate bonds.
However, since some chemical reactions that require ATP

energy use only a few hundred of the available 8,000
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calories, the remainder of this energy is lost in the
form of heat.

About 55% of the energy in foods becomes heat dur-
ing ATP systhesis. Then even more energy becomes heat
as it is transferred from ATP to the functional systems
of the cells so that not more than 25% of all the
energy from the food is finally used by the cell (Guyton,
1976).

Even though 25% of the energy finally reaches the
functional systems of the cells, the major proportion
of this also becomes heat as is illustrated by the
following examples: (a) Proteins are formed and degraded
in our bodies, When proteins are formed,'ATP is used to
form the peptide linkages; when proteins are degraded,
the energy stored in the peptide linkéges'is released
in the form of heat. (b) During muscular activity,
energy is used to overcome the viscosity of the muscles
so that the limbs can move. The viscous movement gen-
erates friction and, consequently, heat. (c) As blood
flows through the blood vessels, the friction of the

blood against the vessel walls generates heat (Guyton,

1976) .
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Therefore, essentially all the energy released
by the metabolic processes in the,body eventually be-
comes heat except when the muscles a;e‘useduto,pérform
work outside the body. The metabolism of theibody
means all the chemical reactions in all the cells
and the metabolic rate is expressed in terms of the
rate of heat liberation during the chemical reaction
(Guyton, 1976).

The small calorie (spelled with a small c¢) is the
quantity of heat réquired to raise the temperature of
1 gram of water 1 degree centigrade. The small calorie
is too small a unit to be used when discussing the energy
metabolism of the body. Therefore, the big Calorie
(spelled with a capital C), or Kilocalorie (Kcal),‘
which is equivalent to 1,000 calories, is used to dis-
cuss the amount of energy released from foods or expended
by the body, The Calorie is the quantity of heat required
to raise the temperature of a Kilogram of water 1 degree
centigrade (Lamb, 1978).

As discussed previously, it is only when the body
does external work that energy expended within the body
does not become heat. Therefore, when a person is not

performing external work, his metabolic rate can be
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determined by simply measuring the amount of heat liber-
ated from the body. This method of assessing energy
expenditure is called direct calorimetry. Direct calori-
metry is performed in specially constructed chambers in
which all the metabolic heat is accumulated by the air
and walls of the chamber and changes in their tempera-
ture are used to calculate the energy output. Since

the equipment used in direct calorimetry is éxpensive

and difficult to use, this method of measuring energy
cost is seldom used (deVrxies, 1974). |

Indirect Calorimetry: - Closed and
Open-Circuit Methods

Since more than 95% of the energy e%pended in the
body is derived from aerobic processes, the metabolic
rate can be calculated indirectly from oxygen use. For
the average diet, the quantity of energy liberated per
liter of oxygen used in the body is approximately 5.0
Kcal. Using this energy equivalent of oxygen, one can
calculate the rate of heat liberation in the body from
the amount of oxygen used (Guyton, 1976).

There are two methods for doing indirect calori-
metry--the closed-circuit method and the open-circuit

method. In the closed-circuit method the subject inspires
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from a face mask which is connected to an oxygen chamber.
The subject's expired air is conducted back to the oxygen
chamber by way of a soda lime chamber where the carbon
dioxide (COZ) produced. is absorbed, Therefore, only
the oxygen that remains is returned to the oxygen
chamber and. the changes in the volume of the oxygen
that remains. in the chamber are recorded from breath
to breath. The closed-circuit method is easy to use,
but it is not very accurate--its results are plus or
minus 10% of the true value (deVries, 1974). Another
disadvantage is that no value for the CO2 produced is
obtained and consequently the respiratory exchange
ratio (the ratio between the carbon dioxide produced
and the oxygen consumed which may reflect foodstuff
metabolism and/or hyperventilation) is not known.

The classical, open-circuit Douglas bag method
for determination of oxygen consumption (which will be
used in the present study) is theoretically sound, well
tested in a variety of circumstances, and in all its
relative simplicity is unsurpassable in accuracy (Astrand
& Rodahl, 1977). 1In the Douglas bag method the subject
inspires directly from the atmospheric air and expires

into a large Douglas bag during a carefully timed period.
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The subject has a nose élip on his,noseaandga‘mouth
piece with a one-way valve in his mouth to prevent gas
leakage. The following information is obtained which
is then placed in a specially programmed computer or
in various mathematical equations to derive oxygen
consumption: the inspired and expired concentrations
of oxygen, carbon dioxide, and nitrogen which are
determined by an electronic gas analyzer with a pre-
cision better than plus or minus 0.02% in the range of
respiratory gases (deVries, 1974); the expired gas
volume which is measured by a Tissot gasometer; the
barometric pressure; the air temperaturé; and the time.

The open-circuit method is more acéurate than
the closed-circuit method and information is obtained
from the carbon dioxide data to enable computation of
the respiratory exchange ratio. The error in the open
circuit method may be less than plus or minus 1.0% com-
pared to plus or minus 10% in the closed-circuit method
(devVries, 1974).

When discussing oxygen consumption, it is important
to keep in mind that oxygen consumption (VOZ) is simply
the volume of air inspired times the concentration of

oxygen inspired minus the volume of air expired times
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the concentration of oxygen expired. Thé:oxygen concen- |
trations are analyzed with a gas analyzer, the- expired
air volume is measured, and the inspired air volume is
unknown., However, the volume of inspired air can be
calculated from the volume of expired air because
nitrogen (Nz) does not enter into the physiological
reaction in the body (Lamb, 1978), Therefore, the
volume of N, inspired is unchanged in the body and is

equal to the volume of N2 expired.

Units of Energy Measurement

Several different ﬁnits of energy measﬁrément are
used in the literature. Most of these terms have already
been introduced. In the following diséussibn, these
terms will be more fully defined and compared.

1. Oxygen consumption in liters or milliliters
per minute (1/min or ml/min)--the total 6xygén consump-
tion per minute needed to accomplish a given workload.
This is a gross rather than a net value since it includes
the basal, or resting, metabolism. This value, which
varies in persons of different weights, reflects the

total load on the oxygen transportion system (Astrand,

1976) .
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2. Oxygen consumption in milliliters per minute
per kilogram of body weight (ml/kg/min)--the oxygen .
consumption per kilogram of body weight per minute
needed to accomplish a given task. This: value,
theoretically, should be the same for different indi-
viduals performing the same standardized activity.
Correction of oxygen. consumption for body weight facili-
tates comparisons and is especially important in activi-
ties in which the body must be moved (e.g,, Walking).
However, when oxygen consumption has been corrected for
body size it does not reflect the total load on the
oxygen transporting systems (Astrand, 1974).

3. Met (metabolic equivalent)--a fairly new and
populér way to express oxygen uptake duriﬁg aétivity.
One met is the individual's resting oxygen consumption,
a fairly stable and reproducible value which is equiva-
lent to an oxygen uptake of approximately 3.5 ml/kg/min
(Hellerstein & Franklin, 1978). One.met; therefore,
represents an individual's resting énergy expenditure,
and oﬁher activities can be expressed as multiples of
this resting energy requirement., Thus, if dressing
requires twice the individual's resting energy require-

ment, dressing can be said to require 2 mets.
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4. Calorie or Kilocalorie--the unit of heat pro-
duction used in energy metabolism studies. One Kilo-
calorie, which is equivalent to 1,000 calories,: is
the quantity of heat required to raise the temperature
of 1 Kilogram of water 1 degree centigrade. One Kilo-
calorie represents an oxygen consumption of approxi-
mately 200 milliliters and. 5 Kilocalories represents
an oxygen consumption of approximately 1 liter.

5. Percent rise of energy cost--a net value, the

percent increase above basal rate:

$ rise of " Working 02 Resting 07
energy = consumption/min -~ - consumption/min x 100
cost resting O2 consumption/min

Using the terms discussed above, the oxygen consump-
tion of a 70 kg man during rest could be expressed as:
(a) 240 ml/min, (b) 3.43 ml/kg/min, (c) 1 met, or (d) 1.2
Kcal/min, the the oxygen consumption of the same man
while dressing could be expressed as: (a) 480 ml/min,

(b) 6.86 ml/kg/min, (c¢) 2 mets, (d) 2.4 Kcal/min, or

(e) 100%.

Total Body Oxygen Consumption

Oxygen Consumption for Standardized
Work

The mechanical efficiency and metabolic expenditure

of simple standardized muscular work do not appear subject
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to important individual variation although more study is
needed in this area, and improvements in efficiency do
result from training in complex tasks (Lamb,ii978; Pass-
more & Durnin, 1955). Energy expenditure during a
standafdized activity can be closely predicted from
knowleége of body weight and no significant increase in
precision is gained by also considering height; age,
sex, race, oOr resting metabolism (Mahadeva, Passmore, &
Woolf, 1955). Weight is the most important faétdr in
determining individual energy expenditure becaﬁse oxygen
is used by all the body tissues, and the heavier individual
has more body tissues requiring more oxygen. Theoretically,
then, individuals of the same weight, performing the same
simple, standardized activity, should have the same
oxygen uptake (VOj). And, oxygen uptake of persons of
different weight can be meaningfully compared by ex-
pressing oxygen consumption in terms of ml/kg/min.

Even though.numérous studies have been conducted to
measure the energy expenditure of a variety of activities,
most of these studies have used a small number of normal

or convalescing subjects. Consequently, it is not clear

whether the findings can be generalized to unhealthy sub-

jects. In addition, the results of a recent study demon-

strated that the oxygen consumption obtained from post
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myocardial infarction patients (PMIP) during exercise
comparéd with available cumulative data on
normal subjects is significantly variable,
suggesting the need for caution when prescrib-
ing exercise for the PMIP based on energy costs
of standard exercise measurements in normals.
(Fletcher, Cantwell, & Watt, 1979, p. 140)
It is apparent, therefore, that ‘more investigation is
needed of the energy expenditure of sick and normal indi-
viduals involved in simple as well as complex activities

before the extent to which one can generalize from one

individual to another and from one task to another can be

determined.

Maximal Oxygen Consumption

Maximal oxygen consumption (,VO2 max), which is also
called maximal oxygen uptake and maximal aerobic power,
is the maximal rate at which oxygen can be delivered to
the tissues. Maximal oxygen consumptibn represents the
greatest difference between the rate at which oxygen
enters and leaves the lungs; therefore, maximal oxygen
consumption is the greatest amount of oxygen that can be
made available to the body to produce energy and reflects
the individual's maximal work capacity and physical fit-
ness (Astrand & Rodahl, 1977). Maximal oxygen consumption

is a highly reproducible value which is proportional to
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body weight (particularly lean body mass), increases with
physical training, decreases with bed rest;fand diminishes
with.advancihg age (Dehn & Mullins, 1977).

The method of determining maximal oxygen consumption
involves working the subject at ever-increasing work loads
during which the steady state oxygen consumption is mea-
sured. Probably the most important criteria for determin-
ing that the subject has achieved maximal oxygen consumption
is whether oxygen consumption reaches a plateau with
increasing workloads because it is known that oxygen
uptake increases linearly with increasing workloads up
to the maximal rate of oxygen uptake (Lamb, 1978). Accord-
ing to Shephard (1974), this oxygen consumption plateau
should show an oxygen consumptianincrement,of less than’
2 ml/kg/min in response to a 1-2% increase of treadmill
slope.

Other evidence that a peak oxygen uptake has been
reached includes: (a) a maximum heart rate close to the
age-related normal value (dropping from 195 beats per
minute (bpm) in a young man to about 160 bpm in an elderly
person), (b) a respiratory exchange ratio greater than
1.05, and (c) a terminal lactate concentration of more

than 100 mg/100 ml in the arterialized capillary blood
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of young. subjec¢ts, dropping to 60-80 mg/ml ip-the elderly
(Shephard, 1974). in some instances, symptoms, signs,
or electrbcardiographic abnormalities may preclude reach-
ing the maximum oxygen uptake as defined above; the oxygen
uptake is then called a "symptom-limited" maximum test |
(Shephard, 1974).

Numerous attempts have been made to predict maximal
oxygen consumption from heart rate and ventilation rate
determinations during submaximal exercise tests based
on the linear relationship between heart rate, ventila-
tion, and oxygen consumption (Lamb, 1978; Nagle, 1973).
Through submaximal testing an estimate of maximal oxygen
uptake can be made without the need for sophisticated
equipment, highly trained clinicians, or undue stress on
the subject. Although submaximal tests can usually pro-
vide a close approximation of maximal oxygen uptake, they
are subject to a prediction error of about 10% or greater
(Astrand, 1976; Nagle, 1973).

It is not unusual for oxygen uptake to increase 10
or even 20 times when one passes from a resting condition
(about .25 l1/min) to strenuous exercise (about 2.5 to 5
1/min). There is a fairly broad range of values for

maximal uptake depending upon such factors as fitness,
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age, and sex. For example, the maximal oxygen‘uptake4df
a 50 kg young woman might be 2.3 1/min (or 46 ml/kg/min)
and that of a 70 kg young man might be 3.4 1/min (or 48
ml/kg/min). The highest‘oxygen consumption found in-
athletes was reported by Astrand and Rodahl (1977): 4.5
l/mini(or 77 ml/kg/min) for a female cross country skier
and 4.7 1/min (or 94 ml/kg/min) for a male cross country
skier.

The percentage of an individual's maximal power
demanééévby an actiyity, which is also called the rela-

tive oxygen cost of an activity,

VO, of activity % 100

max = 2

3 YOZ

VO2 max

is impéftant to keep in mind when caring for persons with
decreased maximal aerobic power because the relative
oxygen ébst of the activity will be low for a healthy
person but high for an individual with diminished maximal
oxygen uptake. For example, both an 80 kg athlete and an
80 kg sedentary man require an oxygen consumption of 1.6
1/min and a cardiac output of 15 1l/min to walk 4 mph.
However, this 1.6 1/min workload represents only 30% of

the athlete's maximal oxygen uptake (5.2 1/min); whereas,

it represents 50% of the sedentary man's maximal capacity
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(3.2 1/min). Therefore, the athlete can continue walking
at 4 mph for a longer pefiod with a lower heaft rate and
less fatigue than the sedentary man. As Astrand.and
Rodahl (1977) pointed out, practical experience has shown
that one cannot tax more than>30—40% of one's maximal
aerobic power during an 8-hour working day without

developing subjective and objective symptoms'of;fatigue.

" Myocardial Oxygen ConsumptiOn‘

Determinants of Myocardial
Oxygen Consumption

The heart operates with a narrow margin of oxygen
supply. Venoué oxygen saturations of 30% or less are
normally found only in the coronary veins and in the
blood leaving exercising skeletal muscle (Blomgvist,
1974). However, skeletal muscle activity can be sup-
ported by anaerobic metabolic processes to a much
greater extent than cardiac mﬁscle activity. Any in-
crease in myocardial oxygen demand must, therefore, be
satisfied primarily by an increase in coronary blood
flow which is determined principally by coronary driving
pressure and coronary vascular resistance (Blomgvist,
1974).

The six determinants of myocardial oxygen consump-

tion (MVOZ) can be classified into three major
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determinants and three minor determinants. The major
determinants, which require almost 80% of the myocardial
oxygen consumption, include ventricular wall tension
(which is proportional to the product of ventricular
pressure and volume), heart rate, and contractile state
(Blomgvist, 1974; Schlant, 1974). The product of
tension and heart rate is often referred to as internal
work. The minor determinants of MVO2 include activa-
tion energy which accounts for less than 1% of the MVOZ,
the basal metabolic rate of the heart which accounts for
less than 20% of the MVOZ, andrexternal work, the product
of load and fiber shortening (blood pressure x stroke
volume), which also has relatively little effect on myo-
cardial oxygen demand (Blomgvist, 1974; Schlant, 1974).
Exercise affects all the major determinants of
myocardial oxygen demand. The increase in cardiac out-
put that is required to sustain muscular activity is
accomplished primarily by an increase in heart rate
which is due to vagal withdrawal and Beta-adrenergic
stimulation (Blomgvist, 1974). Systolic arterial blood

pressure also increases with exercise.

Rate Pressure Product

Myocardial oxygen consumption can be directly

determined as the product of myocardial arteriovenous
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oxygen difference and coronary blood flow, but since
both of these‘measurements require cardiac catheteriza-
tion, this technique is not feasible for practical
application. However, indirect approaches to assess-
ment of MVOZ’ such as the heart rate-blood pressure
product, have been rewarding as practical means of
estimating MVO2.

A series of investigations demonstrated a close
correlation between directly and indirectly measured

MVO., in normal young men and in patients with coronary

2
artery disease (Amsterdam, Price, Berman, Hughes,. Riggs,

DeMaria, Miller, & Mason, 1977; Kitamura et al., 1972).
In normal individuals studied during upright exercise,
there was a high degree of correlation between MVO2 and
the product of (a) heart rate x peak systolic aortic
pressure (r = .90), (b) heart rate x mean systolic

.90), and (c) heart rate x mean

aortic pressure (r

aortic pressure (r = .80) (Kitamura et al., 1972). Heart
rate alone also correlated closely with MVO2 (r = .88)
(Kitamura et al., 1972). Rate pressure product has also

been shown to correlate well with MVO2 in patients with
coronary heart disease and in normal subjects receiving
propranolol (Amsterdam et al., 1977; Jorgensen, Wang,

Wang, Gobel, Nelson, & Taylor, 1973).
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Total body oxygen consumption did not predict MVO2
as well as rate pressure product demonstrating that there
may be a significant disparity between external work and
that performed by the heart (Kitamura et al., 1972). VThe
correlation coefficieﬁts for MVO2 and total body oxygen
consumption expressed as ml/kg/min, 1l/min, and percentage
of maximal were .80, .77, and .72, respectively (Kitamura
et al., 1972).

The validity of the rate pressure product as an

index of MVO, was also established by empiricalvstudies

2
of patients with angina. It was demonstrated that for
an individual patient precipitation of angina occurs at
a constant rate pressure product (Robinson, 1967). This
relationship was coﬁsistent and independent of variations
in the type, intensity, and duration of exercise (Robin—
son, 1967). Since heart rate-blood pressure indices of
MVO2 were constant at the point of angina for a given
patient despite their failure to account for ventricular
volume and contractility, two principal determinants of
MVOZ, it was reasonable to conclude that the omitted

factors either were constant or were in a manner that

"caused their effect on MVO2 to be canceled (Amsterdam

et al., 1977).
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An increase in the rate pressure product indicated
that the subject was able to increase myocardial oxygen
consumption to meet the metabolic demands imposed by a
given level of activity. The maximal rate pressure pro-
duct, which can be considered to be a measure of cardio-
vascular adequacy, decreased with age and with heart
disease (Amsterdam et al., 1977). The relative changes
in oxygen consumption of the heart and of the body at
rest and during exercise can be expressed as the ratio
of the product of the heart rate x systolic blood pres-
sure to oxygen uptake of the body. This ratio provides
insight into the relative cardiac efficiency--the higher

the ratio, the lower the efficiency.

Cardiovascular Response to Exercise

Normal Cardiovascular Response
to Exercise

In the transition from rest to maximal exercise in
the healthy young man, oxygen intake increases from about
.3 to 3 liters per minute (10 fold increase) due to in-
creased transport and extraction of oxygen (Blomgvist,
1974) . Oxygen transport and utilization may be described
in terms of the following equation: Oxygen uptake =

cardiac output x total arteriovenous oxygen difference,
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where cardiac output = heart rate x stroke volume.
Typical values of oxygen uptake, cardiac output, and
total arteriovenous oxygen difference (A-V 02 difference)
for a normal young sedentary man during sitting.rest
and maximal,exerciseare illustrated in Table 1 (Blom-
gvist, i974).

S;ﬁéé bxygen uptake is the product of cardiac out-
put andjébtal arteriovenous oxygen difference, a linear

v

relationship exists between oxygen consumption and cardiac

output,iéhd cardiac output rises during exercise roughly
in propgééion to the increase in oxygen consumption.
Becausééﬁeaét rate is a major determinant of cardiac
output,ia linear relationship also exists between heart
rate anéiéx§gen consumption. Accordingly, heart rate,
under cgftain standardized conditions may be used to
estimaté wofkload if the the workload-heart rate relation-
ship ha; been established for the individual, if roughly
the sam% large muscle groups are used, if environmental
and emotionél stress are similar, etc. (Astrand & Rodahl,
1972) . For 'example, an individual might have heart

rates of 85 bpm, 130 bpm, and 170 bpm at 25%, 50%, and
75% of his maximal oxygen uptake.

In the transition from rest to maximal exercise,

cardiac output increases about four-fold, from



Table 1

Clrculatory Data during Slttlng Rest and Maximal Exerc1se

1n a Normal~ Young Sedentary ‘Man

A—VFOZ

Oxygen - Cardiac .
Uptake = Output X Difference
(1/min) (Heart Rate x ml/100 ml blood
Stroke Volume)
(1/min)
Sitting rest .3 5.6 5.2
Maximal exercise - 3.0 - : 10:.0 - 15.8 ;

i

Note.. The data in“Table 1 are derived from Blomqvist, 1974.

LS
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approximately ‘5 'to-"l9 liters per minute, primarily due to
a three-fold increase in heart rate (Blomgvist, 1974).
The magnitude of the heart rate response is related to
the individual‘s physical fitness level, health, age,
and to environmental factors such as temperature and
humidity. ~Heart rate may increase in normal young adults
to 100 bpm-during ‘light exercise, to 130 bpm in moderate
exercise, and to 190-200 bpm during heavy exercise.

Since maximal heart rate decreases with age, the peak
heart rate may ‘only reach 160 bpm in an older person.
During light exercise the initial heart rate in-
crease may be exaggerated, but it is subsequently reduced
to a lower steady-state level (Judy, 1976). In heavy
exercise. there is- a tendency for the heart rate to in-
crease progressively until an adequate cardiac output
is achieved. After cessation of exercise, the heart
rate graduaily returns to its pre-exercise levels, the
rate of return being proportional to the severity of
the exercise, i.e., the more severe the exercise and
the less fit the subject, the slower the return to rest-
ing heart.rate levels.
Stroke: volume depends on cardiac filling; therefore,

it is strongly influenced by body position. The magnitude
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of change.in stroke volume is largely a function of
which -body position is selected as representative of the
resting control state (Blomqvist, 1974) . Stroke volume
at supine rest is equal to that during mild upright
exercise and usually within 20% of the maximal stroke
volume (Blomgvist, 1974). The stroke volume at standing
rest in normal subjects averages less than 65% of the
maximum stroke volume (Blomgvist, 1974). Stroke volume
at sitting: rest falls between the values for the supine
and standing position.

Extraction of oxygen is about three times as effec-
tive dufing méximal exercise as at rest. The increasing
arteriovenous oxygen difference with increasing workloads
reflects a redistribution of blood flow--blood is shunted
away from nonworking muscles, the skin, and the splanchnic
area and delivered to working muscles.

S?séélic blood pressure increases as exercise in-
Creases, increasing about 7 to 10 mm Hg per met
(Kattus, 1975). At peak effort systolic blood pressure
may range from 160-200 mm Hg. Diastolic blood pressure
changes only about 10 mm Hg or less, and may either
increase or decrease. The blood pressure response to

exercise is affected by the individual's age, physical
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fitness, and health, Older persons may demonstrate large
increments of blood pressure during exercise. Sedentary
persons»and cardiac patients may be unable to generate
an adeq?ate blood pressure rise during effort.

Normal individuals are symptom-free at submaximal
levels éf exercise; at maximal efforts fatigue, exhaus-
tion, ahérsometimes nausea or dizziness occur (Kattus,
1975). "Chest pain, claudicatidn, or intolerable dyspnea
do not 6écur even at maximal exercise in normal indi-
viduals. (Kattus, 1975). Normal electrocardiographic
responSés}to the increased heart rates associated with
exercis§3include shortened PR and QT intervals often
accompa;ied by upward displacement of the TP baseline
with.downWard displacement of the J-junction (Kattus,
1975). = -

Abnormal Cardiovascular Response
to Exercise

Coﬁparison of oxygen consumption, heart rate, stroke
volume,gand arteriovenous oxygen difference during maximal
exercise in a normal sedentary subject and a patient
with cardiac disease (Table 2) shows that differences
with respect to maximal heart rate and A-V O2 differ-

ence are relatively small  (Blomgvist, 1974). Heart



Table 2

Circulatory Data during Maximal Exercise in a Normal Sedentary
o v - Subject and'a Cardiac .Patient
{OXY§en; . Heart - : Stroke :Caqdiéc C A-v 07
Uptake . Rate ~Volume Output Difference ~ -
“(1/min) " (bpm) "~ (ml) ﬁﬁ - (1/min) (ml/100 ml)
Normal
Sedentary
Subject 3.0 190 100 19.0 15.8
Cardiac .
Patient 1.5 175 57 10.0 15.0
Note.

The data in Table 2 are derived from Blomgvist, 1974.

19
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rate and A-V‘O2 difference would also be similar in
the normal subject and the cardiac patient at sub-
maximal exercise levels if the workload was measured
as a relative load, i.e., percentage of maximal oxygen
uptake.:

However, the stroke volume response, which is a
major determinant of maximal cardiac output and maximal
oxygen. uptake, differs significantly between the normal
subject and the cardiac patient. The cardiac patient's
stroke volume response to exercise is often subnormal,
and there is frequently a decrease in stroke volume
rather than a further increase progressing from light
to heavy exercise (Blomgvist, 1974).

The cardiac output, since it is determined by the
stroke volume and heart rate, also differs considerably
between the normal subject and the cardiac patient
during maximal work. Patients with cardiac disease,
as a group, have been shown to have a low cardiac
output at rest and a subnormal increase in output
for any given increase in oxygen uptake (Blomgvist,
1974). The degree of cardiac output abnormality in-
creases as the severity of the disease increases. In

mild cardiac disease cardiac output restrictions are not
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apparent at rest or at low work load levels, only at
maximal or near maximal levels; however, as ca}diac‘disease
progresses cardiac output restrictions during lower levels
of activity become evident.

_ Abnormal responses to exercise are, therefore, antici-
pated in patients with heart disease and may also occur in
physically unfit subjects. Abnormal responses to exercise
include abnormal blood pressure, heart rate, and electro-
cardiographic changes as well as signs and symptoms indi-
cative of-insufficient cardiac output.

A decrease in systolic blood pressure during sub-
maximal physical stress or a failure of blood pressure
to increase as external work is increased are abnormal
responses which suggest inadequate pumping of the heart
(Kattus, 1975), An inordinate increase of systolic
blood pressure during exercise indicates an abnormal
hypertensive response.

Individuals with greater degrees of cardiac impair-
ment respond to exercise stress with greater increases in
heart rate at lower work loads. Thus, development of a
heart rate of 150 bpm during dressing or undressing is
an abnormal response to a low level activity. Occasion-
ally, bradycardia due to heart blockage or other abnormali-

ties may also occur during exercise.
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Any electrocardiographic abnormality not recorded
at rest which occurs during exercise must be considered
an abnormal response to exercise. The ST segment, in
particular, may show an abnormal response to exercise.

An ST segment with a 0,1 millivolt (lmm) deviation from
baseline at 80 milliseconds after the J-point is
diagnosed as an abnormal ST segmental response (Shef-
field, 1974). Both ST segment elevation and depression
have been shown to be associated with coronary ischemia
(Sheffield, 1974).

The development of chest discomfort, severe dyspnea,
faintness, claudication, pallor, cyanosis, or cold sweat
are other abnormal responses to exercise indicative of
inadequate cardiac output (Kattus, 1975). Exercise should

be stopped if any of the above abnormal responses to

exercise occur.

Effects of Temperature on the Body

Thermoregulation

The temperature of the body is regulated almost
entirely by nervous feedback mechanisms which operate
through a temperature regulating center in the hypothala-
mus to keep the core body temperature almost exactly

constant at 98.6° F (37° C) except when a person develops
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a febrile illness (Guyton, 1976). The skin temperature,
however, rises and falls with the temperature of the sur-
roundings. In the normal, comfortable individual in a
84.2° F (29° C) environment, skin temperature ranges
from 89.6° F to 93.2° F (32° C to 34° C) (Mountcastle,
1980).

When the body becomes too hot the hypothalamic
thermostat activates heat loss mechanisms such as sweat-
ing, to cause evapofative heat loss from the body, and
vasodilation of the skin blood vessels, to conduct the
heat from the internal portions of the body to the skin
(Guyton, 1976). When the body becomes too cool, the
body's thermostat activates heat conserving mechanisms
such as shivering, to increase muscle metabolism and
heat production, and intense vasoconstriction of all the
skin blood vessels, to prevent conduction of heat from
the body core to the skin (Guyton, 1976).

A thermoregulatory change in total peripheral resis-
tance (e.g., vasodilatation or vasoconstriction) has
effects on heart rate and blood pressure because of the
following relationship: mean arterial blood pressure
= cardiac output (heart rate x stroke volume) x total

peripheral resistance (Guyton, 1976). Since the body's
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homeostatic mechanisms strive to keep blood pressure
stable, a decrease.in total peripheral resistance is
associated with a compensatory increase in cardiac out-
put, and an increase in total peripheral resistance is
associated with a compensatory decrease in cardiac
output. -If the compensatory change is not effective,

a blood pressure increase or decrease will occur.

Effects of Warm and Hot Baths
on Cardiovascular Function

Hill and Flack (1909) showed that immersion up to
the neck in a hot bath (105°F to 1l1l0°F or 40.6°C to
43.3°C) in nine subjects was accompanied in 15 to 30
minutes by increases in rectal temperature to 102°F to
104.6°F (38.9°C to 40.3°C), pulse rate to 160 bpm, breath-
ing frequency and volume to 50 liters, and by a decrease
in arterial pressure to as low as 60 mm Hg which was
associated with faintness. A cold shower constricted
the skin, lowered axillary and mouth temperatures to normal
or subnormal (but not rectal temperature), decreased the
pulse rate, raised the arterial pressure, and stopped the
faintness . (Hill & Flack, 1909).

Bazett (1924), who studied the effects of bath tem-

perature -during 36 experiments on 14 subjects, found that
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little or no change in pulse rate occurred if the bath
was neutral in temperature (95°F to 97.7°F or 35.5°C to
36.5°C). If the bath was hot, the pulse rate rose
roughly = proportional to the.rise of body temperature.
In general, there was a pulse rate change of about 10
bpm for every temperature change of 1°F (Bazett, 1924).
In a later study, Keatinge and Evans (1961) also found
little heart rate effect in 95°F (35°C) water--the

heart rates of 12 subjects increased slightly during

the first minute (e.g., to 80 to 85 bpm) and quickly
returned to the initial rate. 1In water at 100°F (37.8°C),
however, the heart rate increased significantly within a
minute of immersion and continued to rise throughout the
experiment (Keatinge & Evans, 1961).

Bazett (1924) found that baths of 93.2°F to 95°F
(34°C to 35°C) produced no effect on blood pressure, but
the baths felt cold and lowered body temperature. Baths
of 96.8°F (36°C) did not affect body temperature, felt
warm to the subject, and were associated with a small
decrease in systolic and diastolic pressure varying from

0 to 10 mm Hg during the first hour (Bazett, 1924). Bazett

found a marked hypernea in hot baths. Ventilation was

increased mostly by an increase in depth and only slightly

by an increase in rate.
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As far as temperature sensations, a bath at 95°F

(35°C) was above the normal skin temperature and felt

warm when entered., After a short while the bath felt

quite comfortable and then it usually felt somewhat
cooler than the subject would choose (Bazett, 1924).
Usually there was little change in body temperature
(Bazett , 1924). There seemed to be no doubt, according
to Bazett, that if guided by his own sensations, a
subject would choose a bath at a temperature slightly
higher than 95°F which was sufficiently high to give him
a small rise in body temperature,

In a more recent study, Luria and Picken (1974)
studied 12 subjects during a l0-minute immersion in a
hot bath (110.5°F + 1.8°F) 5 times per week fof 8 weeks.
The average heart rate was 128 + 11 bpm and the average
oral temperature was 101.3°F + 0.8°F. Three subjects
experienced frequent ectopic beats during the hot baths.

Luria and Picken (1974) measured oxygen COnsumption
and blood pressure in five additional subjects during
one l0-minute hot bath immersion (112°F + 1°F). During
the last 2 minutes of immersion, mean oxygen consumption

was 6.2 + 1.5 ml/kg/min, oral temperatﬁre was 103.1 + 1.5°F,

and heart rate was 141 + 14 bpm. Diastolic pressure fell
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by at least 20 mm Hg in four of the five individuals
after 10 minutes of immersion whereasfsystolié pressure
was not significantly altered.

It is apparent from the studies described above
that immersion in a hot bath has marked cardiovascular
effects resulting in vasodilatation, reduced blood pres-
sure, and increased heart rate. Therefore, when hos-
pitalized patients bathe and during investigation of
cardiovasc¢ular response during bathing, it is important
to maintain tub and shower temperature at 95.9°F to

97.7°F (35.5°C to 36.5°C) so that minimal cardiovascular

effects occur,

Thermal Pain or Injury

One does not have to worry about the vasodilatation,
tachycardia, and hypotension associated with hot bath
immersion during a basin bath, However, thermal pain
or injury could result from a basin bath if the water
temperature was too high. The temperature of basin bath
water should feel warm or hot, but it should not be hot
enough to elicit painful sensations or thermal injury.
The threshold for thermally evoked pain is the rate of
heat transfer to the skin that exceeds the rate of heat
loss by an amount just sufficient to drive the skin tem-

perature to approximately 111.2°F to 114.8°F (44°C to
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45°C) (Guyton, 1976; Mountcastle, 1980). Therefore, to
prevent the possibility of thermal pain, the temperature
of basin bath water should be less than 111.2°F.

Moritz and Henriques .(1947) studied time-surface
temperature thresholds for thermal injury in eight sub-
jects using direct exposure of the skin to rapidly flow-
ing hot water. Moritz and Henriques showed that the
lowest surface temperature responsible for cutaneous
burning in the study was 111.2°F (44°C), and that the
time required to cause irreversible damage to epidermal
cells at this temperature was 6 hours. The authors noted
that Bﬁfning would probably have occurred at even lower
temperatures if the experiments had been prolonged.

The rate at which irreversible cellular injury was
sustained increased rapidly as the surface temperature
was raised-~for each degree rise in surface temperature,
between 111.2°F and 123.8°F (44°C and 51°C), the time
required to produce thermal injury was reduced by approxi-
mately one-half (Moritz & Henriques, 1947). Therefore,
only a few minutes exposure to a surface temperature of
123.8°F resulted in complete epidermal necrosis. The
authors noted, however, that a large variation in thres-

hold for thermal injury may be present among individuals
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and that one individual's threshold may change over
time.

From the information discussed abcve,,one can con-
clude that basin bath water at a temperatﬁre}of 102°F to
110°F (38.9°C to 43,3°C) will feel comfoftably ho£ to .
most individuals without.eiiciting painful sensations
or thermal injury. Since the temperature of basin bath
water tends to cool quickly, a starting temperature of
102°F to 110°F should also prevent the water from becom-
ing uncomfortably cool as the bath progresses.

Bath Water Temperature Recommenda-
tions in Nursing Textbooks

Despite the impcrtance of avoidiﬁg the untoward
cardiovascular and thermal injury effects of hot baths
for hospitalized patients, few nursing text books. include
bath water temperature recommendations, and those that
do may suggest very high temperatures. For example,
although DuGas (1977) stated that, "a very hot bath will
cause the blood to be diverted away from the vital centers
of the brain to the surface areas of the body; as a result
he may feel faint and lose consciousness" (p. 363), she

)

recommended that unless otherwise ordered, bath tub water

should be drawn at 104°F to 105.8°F (40°C to 41°C), "a
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comfortable and safe temperature for most peopleﬁ (p.
363) . When discussing the bed bath, DuGas (1977) stated:
Most patients require bath water between 43.3°C
to 46.1°C (1l10°F and 1l15°F). Water at this tem-
perature is comfortable to most patients and it
does not injure skin or mucous membranes. Water

at 50°C (120°F) in the basin will cool to the safe

temperature range by the time it comes in contact
with the patient's skin. (p. 362)

DuGas (1977) provided no references to support her bath
water temperature recommendations.

In Sorensen's and Luckmann's popular nursing text
book, Niland (1971), in a chapter on providing basic
patient hygiene, noted that:

A patient may experience faintness or weakness

because of vasodilatation from hot water (blood

normally flowing to the brain shifts from the

central nervous system as environmental tem-

perature increase). (p. 579)

Despite this knowledge, the author recommended that shower
or tub water temperature be adjusted at 105.8°F to 114.8°F
(41°C to 46°C). Niland (1979) recommended that basin
water temperature be 109.4°F to 114.8°F (43°C to 46°C).

Niland did not include references to support her bath

water temperature suggestions.



73

Rating of Perceived Exertion

Quantification of Per-
ceived Exertion

An individual's decision to coﬁtinue or to stop hard
physical work, as well as the inﬁensity at which he
chooses to work, are governed in large part by his’sub—
jective feelings (Morgan, l973a); The importént‘con—
sideration in human performance setting is frequently
not "what the individual is doiné“ but rather "what he
thinks he is doing" (Morgan, 1973Db). Therefore, in order
to understand a person at work, not onlyAhis physical
performance should be studied, but also the subjective
costs behind the performance (Borg, 1973).

The concept of perceived exertion offers a unique
approach to the study of human performance. Perceived
exertion, which can be defined as one's subjective rating
of the intensity of work being performed, is a personal
and complex sensation, Perceived exertion can be quanti-
fied through the use of a scale developed by Borg in
1962 (Borg, 1973).

The first scale had 21 points and all the odd values
from 3 to 19 were anchored with the aid of such verbal
expressions as "“rather light," "very laborious," etc.

In order to increase the linearity of the relationship

ECY
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between rating of perceived exertion (RPE) values and
heart rates and at the same time to adjust the ratio of
RPE values to heart rates some modifications of the 21
point scale were made. The scale now consists of 15
grades from 6 to 20 in which every second number is
accompanied by a written description (Appendix A).

This rating of perceived,exertion scale is presented to
the subject who is asked to indicate the number which

reflects the degree of exertion he is experiencing.

Relationship between Perceived
Exertion and Physiological
Measurements

The ratings of perceived exertion were designed
to correspond with heart rates. For healthy middle-aged
men doing moderate-to-hard work on a bicycle ergometer or
treadmill, the heart rate should be about 10 times the
RPE value (Borg, 1973). Correlation coefficients of .83
to .94 between RPE and heart rate (HR) were demonstrated

in healthy Swedish populations and in American university

students (Bar-Or, Skinner, Buskirk, & Borg, 1972). How-

ever, correlations measured in age heterogeneous groups

and in various groups of patients were markedly lower,

varying from .40 to .70 (Bar-Or et al., 1972).
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When different ratings of perceived exertion were
used ‘(the RPE scale, a line scale, the old ZIipoint RPE
scale, ‘and a 9-point scale) correlations of .83 to .92
among the different ratings were found, and good correla-
tions between heart rate and perceived exertion (.52 to
.72 with the RPE having the highest ¢orrélation)'were
obtained independently of which scale was'uéed (Borg,
1973)". " There was obviously a fundamental relationship
between a physiological indicator of'physical stress such
as heart rate and a pPsychological indicator such as
rating of perceived exertion.

Interest in the complex psychobiological mechanisms
that ‘govern performance has grown over'thé past 20 years.
Studies using the Borg RPE scale showed a linear rela-
tionship/between RPE and heart rate, proportion of maximal
capacity, and blood lactate concentrations during various
types of work (Borg & Linderholm, 1967; Ekblom & Gold-
barg, 1971; Gamberale, 1972; Skinner, Hutsler, Berg-
steinova, & Buskirk, 1973). Studies also showed that
age, presence of cardiovascular disease, size of muscle
mass used, and physical training may modify thé rating of
perceived exertion (Borg & Linderholm, 1967, 1970; Ekblom

& Goldbarg, 1971)., No studies could be found in which RPE
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was measured in hospitalized patients engaged in low
energy cost activities.

Ekblom and Goldbarg (1971) investigated the relation-
ship between the rating of perceived exertion and (a)
physical training, (b) autonomic nervous system blockade,
and (c) type of physical work. Heart rate was about 15
bpm lower after physical training compared to before
training for a given submaximal workload.  However, RPE
was the same before and after physical training when it
was related to a given "relative" oxygen uptake, oxygen
deficit, or blood lactate concentration.

The results of the investigation of the influence of
parasympathetic and beta adrenergic blockade also showed
that RPE was related to a given relative oxygen cost,
oxygen deficit, and blood lactate level, but the RPE
was not related to the heart rate response which had
been altered by drugs (Ekblom & Goldbarg, 1971). There-
fore, it was apparent that a tachycardia was not the
primary factor for the setting of the RPE during exer-
cise.

Investigation of RPE during different types of
physical work showed that rating of perceived exertion

during arm work was significantly higher than during
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comparable leg work (Ekblom & Goldbarg, 1971). Even

for a.given submaximal "relative" oxygen uptake or heart
rate, RPE was higher during arm work than during leg
work.  However, RPE for a given blood lactate concentra-
tion was the same during arm and leg work. When compar-
ing bicycle work with running, the higher RPE for a given
submaximal work load on the bicycle might have been caused
by the higher local muscular strain, indicated by the
higher blood lactate concentration. In an additional
study, three subjects performed the same maximal work
with legs only and with arms and legs (Ekblom & Goldbarg,
1971) i+ The RPE was much higher for isolated leg work
than for combined arm and leg work, suggesting that RPE
during heavy exercise seemed to be related to the size

of the muscle mass involved.

Bar-Or et al. (1972) studied perceived exertion
during exercise in 15 physically active and in 19 seden-
tary men, 41-60 years old, during a graded bicycle ride
and a graded treadmill test until a HR of 150 bpm was
reached or the subject rated the exertion as very hard.
During the last 20 seconds of each work load, heart rate
and RPE were obtained. The relationship between the cor-

relation coefficient for heart rate and RPE in relation
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to relative work intensity indicated by heart rate was
poor at low work loads, increased with moderate work
loads, and then decreased. Thus, a zone of "best" per-
ception appeared to occur around a heart rate of 125-135
bpm. The authors could not offer a good explanation for
these findings. |

In a study by Rosentswieg, Williams, Sandburg,
Kolten, Engler, and Norman (1979), 18 highly fit pro-
fessional hockey players gave a mean perceived exertion
rating of 13 following a Balke treadmill test to a heart
rate of 180 which theoretically should produce a RPE of
18. The same subjects assigned a mean RPE of 9 to a
maximum isokinetic strength test with the Cybex II instru-
ment which elicited a RPE of 13 from untrained men.
Rosentswieg et al. recommended that the réting of per-
ceived exertion should be interpreted carefully since
it appeared to be both task and population specific, and
was based upon more than just physical fitness elements.
Rosentswieg et al. suggested that professional hockey
players do not view exertion in the same manner as
others less accustomed to pain and maximal efforts.

It is evident, from the studies discussed above,

that perception of effort is a complex, multifaceted
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phenomenon which, despite growing interest and research,
is not well understood. Measurement of rating of per-
ceived exertion in different groups of subjects during
different methods of bathing will provide information
about the individual's subjective responses to bathing.
This information, related to physiological findings and
guestionnaire answers, may enhance understanding of
responses to low energy cost activities.

Oxygen Consumption and Cardiovascular
Response during Bathing

Oxygen Consumption during Personal
Hygiene: Five Studies

In one of the earliest réports féuﬁd about energy
expenditure during bathing, the oxygen consumption of a
28-year-old, 57.7 kg, infantry recruit, was measured
(the authors do not report the measuiement method) dur-
ing three trials of washing hands; face, and neck and
brushing hair (Cathcart & Trafford, 1920). The average
oxygen consumption during washing was 8.76 ml/kg/min
(standard deviation = 1.27) which represented almost 3
times the subject's basal oxygen uptake.

About 30 years later, Passmore, Thomson, and Warnock
(1952) used the Kofranyi-Michaelis calorimeter, a portable,

open-circuit device, to determine the energy cost of about
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30 separate activities for five healthy male students
who weighed an average of 73 kg and were between 19 and
25 years old. The mean oxygen consumption during dress-
ing, washing, and shaving was 10.22 ml/kg/min (standard
deviation = 0.92) which represented 3.21 mets. These
results are higher than those of Cathcart and Trafford
(1920) as would be expected since the subjects in this
study dressed and shaved in addition to washing. These
results are less variable than those of Cathcart and
Trafford (1920) which is not expected since five subjects
participated in this study by Passmore et al. (1952) and
only one subject participated in Cathcart and Trafford's
(1920) study. Passmore et al. (1952) did not describe
what "washing® entailed. .

A comprehensive summary of human expenditure (Passmore
& Durhin, 1955) provided brief information from three
studiés (which are not available in the original form)
measuring the energy costs of adults carrying out personal
care. The mean oxygen uptake during washing, shaving,
dressing, and/or undressing in a total of five males,
20-28 years of age, and three females, 43-55 years of

age, was 8.69 ml/kg/min which is similar to Cathcart and

Trafford's (1920) results.
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In summary, the results of five studies in which
the metabolic expenditure of 14 healthy subjects (1l men,
19-28 years old; 3 women, 43-55 years old) was determined
during Washing, shaving, brushing hair, dressing, and/or
undressing showed that the oxygen consumption required
by these personal care activities ranged from 7.65 to
11.87 ml/kg/min and averaged 9.53 ml/kg/min which
repreSeﬁted about 3 times the basal energy expenditure.

Oxygen Consumption during
Showering: Two Studies

Géfdon (1952) noted that:

In the course of management of pulmonary tuber-
culosis, the question often arises as to how much
physical activity a given patient may assume and
yet safely avoid stress with possible reactiva-
tion of his disease. Precise definition of the
limit between tolerance and stress is not possible,
for neither are the relevant factors fully under-
stood nor are the measurements feasible. However,
the intensity of physiological work, i.e., the
energy expended in the performance of a task, can
be ‘readily obtained. (p. 291)

Therefore, Gordon (1952) used the Douglas bag method to
measure the metabolic cost of common activities such as
leather tooling, copper tooling, chisel carving, using
a wheeichair, and showering in order to assist the
clinidihh decide whether to allow a patient to engage

in a particular activity.
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Gordon (1952) measured oxygen consumption in one
ambulatory pulmonary tuberculosis patient and three
healthy individuals during rest and during showering
in water adjusted to each subject's liking and judged
to be tepid. The collection of expired air was started
after the subject had showered for 2 minutes and was
continued for 5 to 12 minutes. The percentage rise in
energy cost above basal rate during showéring ranged from
242% in the patient to 377% in one of the healthy sub-
jects. The oxygen uptake during showering ranged from
12.54 in the patient to 17,49 ml/kg/min in one of the
healthy subjects (standard deviation = 2.18) and averaged
15.31 ml/kg/min which represented over 4 times the basal
energy cost.

Gordon's (1952) energy cost results are higher and
more variable than those reported in the five personal
care studies discussed previously as would be expected
since showering requires more muscle activity and is
probably performed in a greater variety of ways than
"morning wash-up." It is surprising that the one patient
subject in Gordon's (1952) study had an energy expendi-
ture during showering much lower than that of the three

normal subjects. The patient was described as being



83
"more deliberate in his actions" than the other sub-
jects (Gordon, 1952, p. 205).
Gordon (1952) emphasized that the investigation
was concerned only with the intensity of the rates of
energy cost of various activities and not with the total

sum of daily energy expenditure since ' : N

Intensity is fully as important as the total
sum, since a short burst of relatively high
energy cost may be injurious to the tubercu-
lous patient by exceeding a certain critical
level above which physiological stress may
cause pathologic changes. (Gordon, 1952,

p. 206)

Gordon (1952) pointed out that the‘percentage rise
of energy cost over basal for showering-(242‘t0 377%)
was higher than that for any of the‘occupaﬁional therapy
tasks studied (22% to 173%) or for self-propulsion
in a wheelchair (134% to 138%). Gordon élso stated that
the metabolic cost of showering was comparable to that
of walking 3.75 mph or walking downstairs. Therefore,

Gordon (1952) believed that

A physician rightly hesitates to allow showering
for some patients still in a dubious clinical
status; the four or five minutes required to
perform the activity contributes an insignifi-
cant amount to the total daily expenditure,

yet the relatively high intensity of physio-
logical stress engendered even for a short time
casts doubt on the wisdom of allowing it.

(pp. 206-207)
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However, Gordon:' (1952) advised physicians to
prescribe occupatioﬁel therapy activities for patiehts

since

The small physiological cost that they [the’
occupational tasks] would entail may be more
than balanced by the release of mental ten-
sion and, consequently, achievement of more
nearly complete rest during the remalnder of

the day. (p. 208)
Gordon presented a table of energy costs of self-care

and work activities (derived from this and other studies).

However,. Gordon (1952) stressed that

the presentation of tables of energy cost should
not be interpreted to mean the advocacy for
activity in precise dosages. This procedure

is neither attainable nor desirable. Rather,

it is hoped that on the basis of a rough approxi-
mation of the physiological stress, sustained in
doing a given activity, the patient and physician
will be on surer ground. From a practical point
of view, choice of activities may be contained
within physiologically meaningful limits. (p.
208)

In a follow-up study, Gordon and Haas (1955) used
the Douglas bag method to determine the energy cost of
showering for 10 pulmonary tuberculosis patients_who
were on the rehabilitation ward and were ehgagipg in
physical activity for 2 to 3 hours daily. To insure
the collection of an adequate amount of expired air

(90-120 liters), the subject completed several showers

during one session. Therefore, several cycles contributed
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to the overall value obtained. Each shower lasted approxi-
mately 8 minutes; the water temperature ranged from 32°C
to 38°C (89.6°F to 100.4°F).

Oxygen debt due to showering was also measured.
After a suitable volume of expired air had been col-
lected during seated rest and then during showering
(subsequent to a. 3-minute preliminary workout), the
subject was immediately seated again and expired ailr was
obtained successively at minute intervals.for 3 to 4
minutes to determine oxygen uptake during the recovery
period.

Oxygen consumption during showering ranged from
8.10 to 15.28 ml/kg/min and averaged 11.43 ml/kg/min
(standard deviation = 2.46) which represented approxi-
mately 3 mets. These results showed a relatively wide
scatter about the mean similar to the results in Gordon's
(1952) study. The mean oxygen consumption during Shower—
ing in this study, 11.43 ml/kg/min, was lower than the
mean of 15.31 ml/kg/min found in Gordon's previous study.
Gordon and Haas (1955) pointed out that the results found
in this study probably did not represent the full oxygen
requirements because a measurable oxygen debt of .4 to

1.5 liters over 2.75 to 4 minutes (100 ml/min to 500
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ml/min, mean 281 ml/min) was found following shower-
ing,

These authors noted that the prolongation of the
shower to approximately 8 minutes might have favored
the accumulation of an oxygen debt considerably above
that found under ordinary circumstances, Nevertheless,
it is difficult to explain why considerable oxygen debts
were incurred during an activity which.répresented only
3 times the basal energy cost. Perhaps the subjects
were very deconditioned (despite their ambulatory
status) and the prolonged showers taxed a high percen-
tage of their maximal oxygen consumption, Or, perhaps
the concept, oxygen debt, is not wéll understood.

Gordon and Haas (1955) explained'the fairly wide
variability of the energy costvfindings for showering:

A factor influencing variation in. oxygen uptake
appears to be the nature of the task itself.
The progressive increase in metabolic work as
the subject goes from rug hooking to showering,
in general, is associated with increasing mag-
nitude of variation from the mean. . . . Opera-
tions without precise regqulation and involving
larger muscle masses may favor wider variation
in motion patterns and, consequently, in meta-
bolic work. This is actually another way of
saying that training is important and results
in economy of work. Nonetheless, the large
variations in a given task, do not vitiate the
study, because it was of interest to assess the
metabolic expenditure of patients in realistic
conditions and not under ideal conditions.

(p. 727)
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Gordon and Haas (1955) pointed out that their
energy cost findings for showering and for the other
activities provided some idea of the degree of stress
imposed by various tasks and aided the clinician in
prescribing activities. The authors observed that it
would seem contradictory to allow a patient‘tq shower
and yet deny him a lower energy cost activity éuch.as
rug hooking. In addition, the authors emphasized that
the data presented were related to intensity of physio-
logic effort rather than to the total amoﬁnt of work

done:

Showering itself may take two to three minutes

and will contribute an insignificant amount to

the total daily expenditure; yet the relatively
high intensity of physiologic stress engendered

for even a short time may exceed a certain critical

level above which injury may ensue. (Gordon &
Haas, 1955, p. 728) '

In summary, the average oxygen uptake during shower-
ing in the two studies discussed above using a total of
11 pulmonary tuberculosis patients and 3 normal subjects
was 12.54 ml/kg/min, or approximately 3.6 mets. It is
of interest that the average oxygen consumption during
showering was much higher for the normal subjects (16.23
ml/kg/min) than for the patients (11.53 ml/kg/min).

Observations of showering motions, which could have
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helpeqkexplain the energy cost differences between the

normal subjects and the tuberculosis patients; were not

made.

Oxygen%bonsumption and Cardiovascular
Response during Various Methods of
Bathing: Two Studies

In a recent.study, Johnston, Watt, and Fletcher
(1981) measured oxygen consumption, hemodynamic, and
electroégfdiographic responses to bathihg in 12 uncom-
plicatédf fecent postmyocérdial infarction patients
becausé"“feports of sudden death and électrocardiographic
changeéfgfter showering have prompted new eﬁphasis on
such pféétices during the early phase of hospital in-
patient‘rehabilitation“ (p. 666). Ten of the 12 patients
compleﬁea the entire study protocol. Patient 1 had a
congenitai lip which interfered with oxygen consumption
so only ﬁis cardiovascular data were accepfed. Patient
8 underwent myocardial revascularization on day 5 of
his hosbitalization,so he was able to complete only one
bath (tub bath) during the study. The data from his tub
bath were included in the study.

The 10 male and 2 female patients, who averaged
54.8 yeérs of age and 4 days post infarction, took a

basin bathg tub bath, and shower, in random order, on
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3 consééﬁgiQe?ﬁgfs; The bath water témperature‘was‘main—
tained aéréész£“26F. The patient performed the baths
with no assistance from the nurse. The average time
required for the basin bath (4 min., 38 sec.) was longer
than:thé’EGéféééifime required for a tub bath (3 min.,
34 sec.) or 'a shower (3 min., 7 sec.) (Johnston et al.,

H

1981). °

‘A Max Planck respirator was used to measure oxygen
consumpﬁiaﬁ“frOmithe time the patient began bathing until
he compieﬁed”tOWelihg off after the bath. Heart rate
was determined by radial pulse palpation when the subject
signaled he ﬂé&'dﬁmpleted 50% of the bath and immediately
after ‘he had ‘finished the bath; blood pressure and a 12-
leadxelgéttdégrdioéram were taken before and after each
bath; and cardiac auscultation for murmurs and gallop
rhythm was done ‘before and after each bath. None of the
patienE§ Hadﬁéﬁy”éignificant symptoms during bathing
(Johnston et al., 1981).

The meéﬁ‘éxyééh uptakes required by the basin bath,
tub bath, and shower were 8.94 (SD = 3.25), 9.0l (SD =
3.22), and 13.02 ml/kg/min (SD = 1.46), respectively.
The mean oxygeh uptakes of the three baths, divided by

the apprdiiﬁatéféﬁergy cost of rest, 3.5 ml/kg/min,
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represented 2.55, 2;57, and 3,72 mets. Since Johnston
et al.QQid,qqp determine the subjects’ resting'oxygen
consumptions, .the met values may not be accurate. The
bathingyoxyggn conSumptiOn results showed that taking a
shower,requi;edlaq oxygen cpnsumptionv44% greater than
that required by taking a tub bath or a basinvbath
(E_<.O;)J(John;ton‘et al., 1981). However, the oxygen
uptake results demonstrated considerable variability
among igdividuals taking the same bath, emphasizing

the individual differences,

_Batglgrgssure product results averaged 131.89 for
basin bth{;;39'54 for tub bath, and 150.70 for shower.
Rate pressure product was significantly higher (p < .05)
for shower than for basin bath but not for tub bath
(Johnston et al., 1981), Redﬁction of the data revealed
that thg‘hegytnrate component was mainly responsible for
the change»sgen in_the rate pressure product (Johnston
et al.,?;QBl)fﬂ

No patiept complained of angina during or after the
baths. Néﬁsep%ousbdysrhythmias were observed during or
after thembath;, Two cardiologists who did not know the
identity of‘;he pa;ients read the pre bath and post bath
electrogardiog;ams and found significant ST displacement

(>1 mm) in 6 of 11 patients after the shower, in 4 of
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12 patients after the tub bath, and in 2 .of 11 patients
after the basin bath (Johnston et al., 1981),

When comparing cardiac auscultatory findings before
and after bathing, the heart sounds became softer in one
patieht after: shower and in another patient after both
tub bath and basin bath; third heart sounds developed in
one patient after shower, in another patient after shower
and after basin bath, and in a.third_patiént'after basin
bath; and occasional premature ventriéular_contractions
were noted in one patient after basin bath and after
shower, and in another patient after tub bath (Johnston
et al., 1981),

As a result of their findings, Johnston, Watt, and
Fletcher (Note 1) concluded that: (a) nurses should
caution postinfarction patients regarding taking a shower
and encourage taking a tub bath or basin bath; (b) nurses
should monitor their patients during initial self-bathing
procedures; and (c) if the patient's preferred method of
bathing is the shower, he/she should shower before hos-
pital discharge while being evaluated hemodynamically.
The investigators did not specify criteria for determin-
ing when an activity was within a patient's capacity.

Comparison of the energy cost of showering for

post myocardial infarction patients with the energy cost
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for healthy subjects and tuberculosis patients (Table 3)
shows that the cardiac patient's energy cost is below
that of the healthy subject and very similar to, though
slightly above, that of the tuberculosis patient. These
findingé suggest that use of energy cost data from
normal subjects may not be appropriate for approximating
the ene%é? cost of a sick individual. The standard devia-
tions assbciated with the results in Table 3 demonstrate
considé}éble individual variation which also emphasizes
the neeayfbr caution when predicting one individual's
response from another individual,

Du;ipg showering, cardiac patients as well as
tubercuiqﬁis patients required lower oxygen consumptions
than nofmAI subjects during showering. Perhaps these
patients;;like the one in Gordon's (1952) study, were
more deliberate in their actions and perhaps they con-
sciouslyggtrived to conserve energy.

In another study, Erickson (1975) studied the car-
diovascular response of 10 hospitalized male patients,

1l to 2.5 weeks postmyocardial infarction, during sitting
and standing showers. Erickson noted that the patients
disliked sitting during showering. The showering activity

was divided into six phases: initial rest, move to shower,



Table 3

Comparison of the Energy Cost of Showering of Normal Subjects,
Tuberculosis Patients, and Myocardial
Infarction Patients

Study Subjects : A VOZ ‘ VOZ
Date Author Number/Type ml/kg/min - mets
1952 Gordon 3 normal X 16,23  4.63
1952 Gordon 1 TBC patient 12.54 3.58
1955 Gordon & Haas 10 TBC patients X 11.43 3.27
1981 Johnston et al. 10 MI patients X

13.02 3.72

- €6
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disrobe andkshower,;dry and dress, return to bed, and
recovery-rest. Blood pressure was measured during each
of these phases. and a continuous.electrocardiogram was
taken. -Cardiovascular response was evaluated by analyz-
ing heart rate;, heart,rhythm,‘blood pressure, and rate
pressure.product.. The ST segment displacement was com-
puter-analyzed. : -

Modal heart rate changes were statistically signifi-
cant for-phases: only, not for position (Erickson, 1975).
Eight pairs of.phases had a significant heart rate dif-
ference during the standing shower and two pairs during
the sitting shower, suggesting greater exertion during
the standing: shower, - All patients' modal and maximal
heart rate-data followed essentially the same trend,
increasing: during the disrobe and shower and dry and
dress phases and:then decreasing during the return to
bed and-recovery:.rest. phases.

The highest:maximal heart rates occurred during the
dry and dress phase for five patients and during disrobe
and shower phase:for-five patients (Erickson, 1975).
Five patients.  had: the highest maximal heart rate during
standing shower.and five during the sitting shower.
Eight patients had maximal heart rates above 100 bpm;

RPN
2 .
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four of these patients had maximal hearf rates 6f 130
bpm or more.

Systolic blood pressure, rate:preSSure product, and
ST changes were significant for individﬁais‘ differences‘
only, not for phase or position. The highest systolic
blood pressure was 162, - ” |

Mean rate pressure products for all 10 subjects
displayed a trend of increase from initiéi rest to dis-
robe, shower, dry, and dress phases, andfthen‘a decrease
to recovery rest as did the maximal and modal heart rates
and systolic blood pressures (Erickson,'1975). The
highest mean rate pressure product, 109, which occurred
during the sitting shower, disrobe and shower phase,
was considerably lower than the mean‘rate pressure pro-
duct of 150 found by Johnston et al.’(l981) in post-
myocardial infarction patienés dﬁring standing showers.
The mean rate pressure product during the five phases of
Erickson's (1975) study ranged from 87 to 106; however,
for the 10 individuals the range was 61 to 188. The rate
pressure products were found to be statistically signifi-
cant for individual differences but not for phase or posi-
tion differences.

No patient had an ST segment depression of 0.1 milli-

volt or more (evidence of myocardial ischemia) during
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showerlng (Erlckson, l975)’ﬁ&However, the‘magnitude of ST

O S [

%

elevatlon:(approx1mately 0 l mv) exceeded that whlch
occurred durlng max1mal exer01se testlng by the Seattle
Heart Watch Group (.08 mv) and suggested myocardlal dila-
tatlon. No relatlonshlp could be found when ST deviation
durlng the 51tt1ng shower was<compared w1th ST deviation

during the standlng shower.

All patlents remalned in normal sinus rhythm or sinus
tachycardla durlng the study.‘ Four patlents had infre-
quent premature ventrlcular}contractlons (Erlckson, 1975).
No patlent experlenced symptoms suggestlve of cardiovascu-
lar stress such as chest paln, shortness of breath, or
fatigue, T

Air temperature ranged from“69°F to 86°F, and water
temperature ranged from 85°F “to'105°F during the study
(Erickson, 1975). : The changes 'in air and water tempera-
ture did not seem to affect :the patient's cardiovascular
response .to ‘showering.

Erickson. (1975) concluded that "showering is not
physiologically dangerous for the myocardial infarction
patient if his acute phase has been stable and if it is

done under controlled conditions with nursing supervision”

(p. 93). ~Erickson:.(1975) :emphasized that
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evaluation of the.myocardial infarction patient
during showering should be carried out for the
patient's safety and:his.increased psychological
confidence before he is discharged from the hos-
pital. and allowed to:engage in this increased
activity at home w1thout superv151on. (p. 93)

Erlckson (1975) recommended that addltlonal studies
of cardlac patlents durlnc bathlng be carrled out in
order to prov1de lnformatlon about the care of the post-
myocard;si lnfarctlon patlent. Erickson suggested that
the responses of normal subjects and postmyocardial

e

1nfarct10n subjects be compared during showerlng, and

that the responses of postmyocardlal lnfarctlon subjects

TR
be compared durlng tub bathlng and showerlng.
W’ . - < Toee . .
(> - Summary.

The following.areas were reviewed in the literature:
energy.metabolism, measurement of energy expenditure,
total body and myocardial oxygen consumption, normal and
abnormal response to.exercise; effect of temperature on
the body,. perception of effort,. and oxygen uptake and
cardiovascular response during bathing. Highlights
from these areas will be discussed below to summarize
this chapter.-

Adenosine triphosphate: (ATP) is the energy currency

of the body. The body's energy expenditure is reflected
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by its ogygeh”consu@ption because 95% of all ATP is
formed in the cell in che@ical_reactions thoh require
oxygen (Guytoh; 1926). Oxygen‘consomotion, the differ-
ence between the amount of oxygen 1nsp1red and that
expired, 1s the product of heart rate, stroke volume,
and tthlﬂ%fV Qzﬁdltfetence. Therefore, oxygen uptake
has a linearyrelatiohship withocardiac output and heart
rate. N | |

Maxima;}ogxgeh consumptton, the greatest amount of
oxygen that can be made avallable to the body to produce
energy, 1nd1cates a person's maximal work capacity and
level of‘ghysical fitness, The percentage of an indi-
vidualfslmaxima; oxygen consumgtion demanded by an
activity is known ae the relative oxygen cost of the
activity. ?he:re;ative oxygen cost of an activity
has, under‘eomekoonditions, a oonstant relationship to
the heartfrate so that the higher the relative oxygen
cost of‘thedactétity( the higher the heart rate response.
Because thete_mayube a significant disparity between
externa; work_anq that performed by the heart, total
body oxygen qohsumption does not predict myocardial

oxygen consumption as well as rate pressure product

(Kitamura et al., 1972).
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In the transition from rest to maximal exercise
oxygen consumption increases 10 fold, from 300 to 3,000
ml., due to the increased transport and extraction of
éxygen (Blomgvist, 1974)., Individuals with cardiac
disease, however, may not be able to increase their
cardiac output sufficiently in response to heavy or, in
some individuals, light activity, During exercise,
these individuals may develop abnormal bloéd pressure,
heart rate, and electrocardiographic changes, as well
as signs and symptoms indicative of inadequate cardiac
output.

Immersion of the body in a hot tub bath or shower
may induce thermoregulatory changes in total periphéral
resistance which can result in untowardvheart rate and
blood pressure alterations. Exposure of the skin to
hot water can also produce pain‘and thermal injury.
Maintenance of the tub bath and shower water temperature
at 96°F to 98°F was shown to provide a comfortable bath
temperature with minimal cardiovascular effects (Bazett,
1924); maintenance of basin bath water temperature at
102°F to 110°F should provide water that feels com-
fortably hot to most individuals without eliciting painful
sensations or thermal injury and without cooling too gquickly

(Moritz & Henriques, 1924; Mountcastle, 1980).
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Investigation of an individual's subjeotive responaes,
as well as hlS objectlve responses, durlng phy51cal activ-
ity, is 1mportant to understand a person at work Percep-
tion of effort can be quantlfled through the use of a
scale developed by Borg in 1962 (Borg, 1973) Percelved
exertlon.has been shown to be{related to physiological
variablee snch.as heart rate, relative oxygen cost, and
blood lactate concentrationsygﬁorg & Linderholm, l967f
Ekblom & Goldbarg, 1971). . a |

Resnlts from the few studies that have’been conducted
investigafing oxygen}oonspmpiipn:during bathing are sum- .
marized iﬁ éablé 4. 1Oxygen cohenmption was:measured
during showerlng in three stndies whlch.used a total
of 3 normal subjects, ll pulmonary tubercu1051s'
patients, and 12 acute myocardial infarction patients
(Grodon, 1952; qOrdon & Haas, 1955; gohnston'et al.,
1981). Oxygen donsumption dnring showeriné ranged from
8.10 to 17.49 ml/kg/min and showed aMfairly wide scatterw
about the mean. Showering required a significantly
greater oxygen nptake than taking a tub bath or a baain
bath (Johnston et al,, 1981).

Two studies were discussed which assessed cardio-

vascular response during bathing in ‘a total of 20 acute



Summary of Findings:
During Bathing

Table 4

Oxygen Consumption _

\Ye

VO

2 2
Authors Date Subject (s) Activity Method ml/kg/min mets
Cathcart 1 male, washing hands, ? X 8.76 2.93
Trafford 1920 28 yrs. face, neck; SD 1.27
brushing hair
(3 trials)
Passmore 1952 5 males washing, shav- Kofranyi- X 10.22 3.21
et al. 19-25 yrs. ing, dressing Michaelis SD 0.92
(1-2 trials
each)
Passmore 1955 1 male washing, ? 7.65 2.21
Durnin 28 yrs. dressing
3 females washing, ? X 9.43 2.69
43-55 yrs,. dressing, :
undressing
4 males washing, ? X 8.39 2.40
20-25 yrs. shaving
Gordon 1952 1 TBC male, shower Douglas X 15.31 4.37
3 healthy 7-14 min. Bag SsD 2.18
males, tepid water

? ages

10T



Table 4 (continued)

\/'O'2 VO2
Author (s) Date Subject(s) Activity Method ml/kg/min mets
Gordon & 1955 10 TBC males Shower Douglas X 11.43 3.27
Haas ? ages 8 min. Bag
89.6°F to s 3.200
100.4°F
Johnston 1981 8 MI males Shower Max X 13.02 3.72
et al. _ 2 MI females X 3 min, Planck SD 1.46
X 54.8 yrs. 7 sec.,
96°F + 2°F
Tub Bath Max X 9.0l 2.57
X 3 min, Planck SD 3.22
34 sec.
96°F + 2°F
Basin bath  Max X 8.94 2.55
X 4 min, Planck SD 3.25
38 sec, '
96°F + 2°F

¢0T



103

myocardial infarction patients (Erickson, 1975; Johnston
et al., 1981). The rate pressure product was signifi-
cantly higher for shower-than for basin bath, but not

for tub bath (Johnston et al., 1981l). ©No subject experi-
enced symptoms suggestive of cardiovascular distress
during bathing. The authors of both studies recommended
that acute myocardial infarction patients shbul& be
evaluated during showering in the hospital before shower—
ing at home.

In conclusion, little clinical invéstigation of
subjects engaged in common hospital activities, such as
bathing, has been conducted despite the importance of
such research in the development of nursing science and
despite the availability of the methods and instruments
necessary to conduct the research. Measurement of the
oxygen consumption, cardiovascular response, rating of
perceived exertion, bath duration, and bath preference
of normal subjects and hospitalized postmyocardial
infarction patients during a basin bath, tub bath, and

shower will provide empirical data to guide bath activity

prescription.
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PROCEDURE FOR COLLECTION AND

TREATMENT "OF DATA

A repeated measures des1gn w1th.two grouplng factors

T,

(Dayton, 1970) was used to test the null hypotheses that

TR G

no dlfferences in the dependent varlables ex1sted among
T

rest, ba31n bath tub bath, and shower, between the two

groups of subjects (normal subjects and acute myocardlal

L

1nfarctlon patlents), and between the sexes. The 1nde—

SR L)

pendent varlables 1ncluded type of act1v1ty (rest ba51n
bath, tub bath, and shower), group (normal subjects and
hospltallzed acute myocardlal 1nfarctlon patlents), and
sex. The dependent varlables lncluded oxygen consump—
tion, heart rate, rate pressure product, presence of
dysrhythmla, presence of ST change of”i‘mmuor more,
rating of percelved exertlon, bath duratlon, and ranklng
of bath method for ease, enjoyment, feellng clean, and “
approprlateness.‘h B ‘ ( o

Each subject’was studled durlng rest and durlng

bathing. Each normal subject took a ba51n bath tub

bath, and shower in random order on l day w1th an equlll-

’,'1).

bration perlod between each bath Each acute myocardial

104
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infarction ‘patient took the‘basin bath, tub bath, and

shower in random order:on 3 consecutive days.

A v

o 4 Setting

Normal subjects were studled in auroom 1n the human
exerc1se laboratory of a large health sc1ence center in
Texas and 1n a patreht bathroom at the ad301n1ng 800 bed
county hospltal The subject was studied during rest and
during the ba51n bath.ln the room in the laboratory. The
room, Wthh served as anvofflce for the laboratory re-
search.nurse as well as a‘study area for research sub-
jects, was equipped with a hospital bed, overbed table,
and chair. The subject was studled during the tub bath
and shower in a patlent bathroom at the hospital. The
patient&bathrodﬁ was a largehroom'with a combination
tub-shoﬁgr,!wThe ﬁﬁs-éhé&ér was enclosed by a curtain
and equféﬁeaiﬁlthvaahandrarf ahove the tub.

Acﬁte’ﬁ§ooardial infarcti&hwoatients were studied on
their unfts at'the county hoSpftal. The hospital had a
12-bed coronarf&éare unit and aiggebed telemetry unit.
The acute ﬁ§ooardialﬁihfarotiogfgatient was generally
transferred from the coronary care unit to the telemetry
unit after his condition had stabilized. The myocardial

S A I AR T PR VO S PR : S .
infarction patient was studied during rest and during
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the basin bath in his hospital room. Most of the .
patients were in semi-private rooms, The patieﬁt was
studied during the tub bath in.the'tub'room and during
the shower in the shower room, The tub room, which was
located near the nurses' station, was a large room with
a tub. The tub had a hand rail on the wall above it.

No curtain enclosed the tub. The shower room, which
was beside the tub room, had a curtained stall shower
and a small dressing room heside the shower. During the

study a chair was placed beside the tub and beside the
shower. ,

Population and Sample

A non-random selection process was used to obtain
subjects for study. Normal subjects and hospitalized
acute myocardial infarction patients who fulfilled the
sample criteria were invited to participate in the study.

To be eligible to participate in the study, each
subject had to be: (a) willing to participate in the
study, (b) 18 years of age or older, (c) able to see and
hear, (d) able to speak and understand the English
language, (e) able to stand unsupported, (f) able to get
his entire body wet while bathing, and (g) able to hold
the mouthpiece in his mouth and breathe through it. 1In

addition, the normal subject had to: (a) have no known
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cardiovascular disease and (b) consider himself healthy.
And, the acute myocardial infarction patient had to (a)
be in uncomplicated, stable condition; (b) be more than
4 days but less than 21 days postinfarction; (c) be 24
hours or more posttransfer from the coronary or intensive
care unit; (d) not require nasal oxygen; and (e) have
his physician's permission to participate in the study.
Twenty-three normal subjects and 19 AMI patients
participated in the study. Normal subjects were friends
or acquaintances of the investigator, or health science
center personnel who responded to signs requesting research
subjects, The AMI patients were patients who were hos-
pitalized during the study period. Eleven (3 female and
8 male) AMI patients who were eligible for the study re-
fused to participate. One patient refused because he was
already in another research project and he did not want to
get involved in too many studies; another patient refused
because she wanted to bathe when and if she chose, not
according to a predetermined protocol; another patient was
scheduled for some diagnostic tests and felt too busy; an-
other patient refused because he did not want to do anything
different; and, the remaining seven patients refused pri-

marily because they did not want to bother with the study.
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-

/ Protection of Human 'Subjects

Written ‘approval to 'conduct the study was obtained -
from the Institutional ‘Review Boards at the Texas Woman's
University (Appendix B), the Health Science Center (Appen-
dix C), and<the participating hospital - (Appendix D).
Written permission ‘was also received from the Texas Woman's
University graduate school (Appendix E). Written permis-
sion for the hospitalized acute myocardial infarction '
patient to participate in the study was also obtained
from the patient'siphysician (Appendix F).

Individuals eligible for the study were informed - *
orally and“in writing about'the overall nature of the
study, the purpose of the study, the potential discom-
forts assoc1ated w1th part1c1pat1ng 1n the study, and
the p0551ble beneflts from part1c1pat1ng 1n the study
(Appendix G) The 1nd1v1dual was 1nformed that one bath
might represent more exertlon for hlm than another, and
e11c1t a hlgher heart rate-blood pressure response. All
1nd1v1duals were lnformed of thelr rlght not to part1c1—
pate in the study and of their rlght to w1thdraw from
the study at any tlme w1thout penalty. The hospltallzed
acute myocardial 1nfarctlon patient Was informed that the

physician had given him permission to participate in the
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study if the::patient' desired..® The .investigator. stressed,
however, that the physician's permission' did not obligate
the patient to:participate. in the:study,'that the deci-
sion to participate or not was entirely the patient's,
and that thewvpatient's healthdcareaWOUld.notkbe‘affgcted
by his decision. If the individual refused to be in the
study, the investigator thanked him:for listening to the
description of the study and for considering participating
in the study. - If the individualiragreed to be in the ‘study,
the individual signed the Lay Summary aﬁd Consent to Act
as Subject:for Research form and:the: investigator signed

the form as’:a: witness .(Appendix G). .«

4

Instruments

The following information forms, data collection

sheets; and instruments were used in the study:

1. - Information about the Normal Subjéct Form

B o Teal R
2. Information about the Patient form (Appendix

-4

(Appendix H) .

I).

3. Oxygen Consumption, Air and Water Temperature,
and Rating of Perceived Exertion Data Collection Sheet

(Appendix J).
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4. Manual Cardiovascular Data Collection Sheet

(Appendix K) .,

5. Holter Monitor Cardiovascular Data Collection

Sheet (Appendix L).

6. Bath Method Preference Questionnaire (Appendix

M) .

7. Borg Rating of Perceived Exertion Scale (Appen-
dix A).

8. Conventional scale to obtain subject's weight
and height.

9. Rocar stop watch to time gas collection.
10. Tycos hand aneroid sphygmomanometer (Model HRI
8104-5098-02) with visible accuracy check and Littmann

cardiology stethoscope (Model 2125) to measure blood

pressure.

11, Holter cardiac monitor (Del Mar Avionics Electro-
cardiocorder Model 445A) with battery, electrode cable,
five electrode wires, Red Dot foam pad monitoring elect-

rodes, and recording tape and reels to record electro-

cardiogram.

12. Holter electrocardiogram scanner (Del Mar

Avionics Dynamic Electrocardioscanner Model 655) to

scan Holter electrocardiogram.
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13. Bard-Parker featherweight non-sterile vinyl
medical gloves (H 8294-00223) with finger tips cut off
and masking tape to water-proof cardiac electrode wire-
cable connection.

14. Thirty, 60, and 150 liter plastic Douglas
bags with standard valve, nose clip, mouthpiece, Daniels
respiratory valve, and 64-inch tubing on a rolling

intravenous pole to collect expired gas.
15. Standard adjustable helmet to hold mouthpiece
and respiratory valve in a comfortéble, secure poéition.
16. Perkin-Elmer 1100 Medical Gas Analysis machine
(mass spectrometer) to analyze inspired and expired gas.

17. Collins Chair Compensated Gasometer (Tissot)

to measure expired gas volume.

18. Fisher Scientific Barometer to measure baro-

metric pressure.

19. Texas Instruments Programmable 59 calculator
with write-out and Douglas bag program to calculate

oxygen consumption.

20. Pool-master mercury thermometer (Model 288)

to measure water temperature.

21. Taylor mercury air thermometer (Model 5152A-5)

to measure air temperature,
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~~Data ‘Collection

Pilot.Study

The pilot~studygproposalﬁwas,apprqved¢by‘£he’Human‘
Subjects Review Committee of Texas Woman's :University,
Oxygen consumption, cardiovascular response, bath dura-
tion, rating:.of perceived .exertion, andwbath.methqd pre-. -
ference were determined in six healthy female volunteers,
who averaged 35 years .of age, during rest and during four
randomly ordered methods.of bathing: -basin bath (BB),
tub bath (TB), sitting shower.(SISH), and standing shower
(STSH) . _(For the pilot study, sitting shower was studied
as well as standing shower to.determine which shower to
use in the main study). The Douglas bag method was uséd
to determine oxygen consumption; a Hewlett-Packard Oscil-
loscope and Tapewriter were used to determine heart rate
and rhythm; and ‘a conventional cuff sphymomanometer and
stethoscope were. used  to measure blood.p;eggu;e.‘

The subject rested, sitting, for 10 minutes. Oxygen
consumption during 4 minutes of ,sitting.rest was then
determined. . Blood pressure andgqV%5ﬁsegqu §lectrocardio—
gram were taken at the end of the resting period while
the subjects equipment was still .in place. The subject
then took the four baths, randomly ordered, with equili-
bration periods of 10 minutes or more between each bath.

The investigator washed the subject's back and feet
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during theﬁ?%iiqﬁbathi tP?}SHijCt performed the other
three baths unassisted.

The subject's blood.pressure and 15-second electro-
cardiogram were taken before the subject started the
bath, but after the oxygen consumptlon equlpment was
in place. The oxygen; consumptlon collectlon was begun be-
fore the subject dressed in a bathlng sult took off her
robe and started bathlng.x A contlnuous electrocardlo-““
gram could not be. taken’'during the bath hecause the sub-
ject's bathing movements severely distorted the =
electrocardiographic tracing.:  The subject signaled when
she was halfway through.each bath. At that tlme, the
subject paused while her blood pressure and electro—
cardiogram were taken. At the end of the bath, the
subject dried herself and"patwon“hefufobe. Gas'colieo-'
tion was stopped.and an after-bath blood pressure and
electrocardiogram were taken before the oxygen collection
equipment was removed. The subject was asked to select
a ratlng of perceived exertlon after each bath. After
completing all four baths, the subject completed the
Bath Method Preference Questlonnalre.

The following results were obtained:



114

Oxygen Consumption (ml/kg/min)*

Rest BB TB SISH STSH .
Mean 3.76 6.09> 7.45 7.49 7.72
Standard o
Deviation 0.32° 1.00. 1.39 1.29 1.50

*BB differed significantly from other three bath-
ing methods, p <..05 (ANOVA with repeated measures).

Oxygen Consumption (mets)*:

Rest BB TB SISH STSH
Mean e 1l -~ ~-1.58 ~-1:94 1.95 2.01
Deviation » 0 0.15 0:23 0.17 0.26

*not tested for significance.

Heart Rate during Bathing (bpm)*

. . Rest . BB _. TB SISH STSH
Mean ©77.33 ° 71.17 72.33  70.67 75.17
Standard T
Deviation 12.52 11.50 12.31 11.62 5.56

*no significant difference among the four bathing
methods (ANOVA with repeated measures).
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Rate Pressure Product/100 during Bathing*

Rest BB B SISH STSH
Mean 82.50 76,26 77.44 77.51 84.11
Standard
Deviation 22.83 24,05 20.54 20.48 18.97

*no significant difference among the four bathing
methods (ANOVA with repeated measures).
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Dysrhythmias and ST Deviation

(none observed)
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Rating of Perceived Exertion*

Rest BB TB SISH STSH
Mean 6.83 9.17 9,50 9.50 9.50 .
Standard .
Deviation 0.75 0.98 1.38 1.76 1.05

*no significant difference among the four bathing
methods (Friedman two-way ANOVA).
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BB TB ; SISH STSH
Feeling Clean*
Mean : 1.17 - 1.83 3.1? 3.83
Standard ‘
Deviation 0.41 0.41 0.41 0.41

*significant difference p < .001 (Friedman two-way
ANOVA by ranks). Post Hoc pairwise comparison: BB
significantly different from STSH.

————————— ———— —— —— — — — — T — o U — — — —— s —— —— — — a2 —— O — i — ——— —— - — —

The results of the pilot study indicated that the
four methods of bathing required low energy cost (less
than twice resting energy cost) and minimal cardio-
vascular stress for normal female subjects. Oxygen
consumption was significantly lower during the basin
bath than during the other three methods of bathing
(p < .05). Heart rate and rate pressure product did not
differ significantly among the four baths. The rela-
tively high mean heart rate and rate pressure product
at rest probably reflected subject anxiety. The rela-
tively low mean heart rates and rate pressure products
during the baths probably did not accurately reflect
activity-induced cardiovascular changes because the

subject had to stop all bathing activity and stand still
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for approximately 2 minutes for blood pressure and electro-
cardiographic determinations,

The subjects'! ratings of perceived exertion were
similar for all four baths. The basin bath required
approximately twice as much time as the other bathing
methods, The subjects liked the standing shower best,

followed in order by the sitting shower, the tub bath, ' -

and the basin bath. v

The pilot stﬁdy showed that the propbéed studf‘ﬁas
feasible with the following modifications: (a) a Holter
monitor would be used instead of the Hewlett-Packard .
monitor in order to provide a continuous eiectrocardio-
gram during bathing and permit identification of peak
heart rate, rhythm disturbance, and ST deviation during
bathing; (b) a standing shower would be studied rather
than a sitting shower, or both, because no significant
differences were found between the standing and sit:ing
shower, and because most individuals prefer a standing
shower; (c) expired gas would be collected for 3 minutes
following the shower, while the subject was‘sitting at rest,
to determine oxygen debt; and, (d) the resfing collection

would be done with the subject supine in order to better

reflect resting energy cost and cardiovascular response.’
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A second pilot 'study was. then conducted incorpora—
ting these modifications. quuwomeniapdwpwo”men; who
averaged 38 years of age, participated in the second
pilot study. The following results, whicb,were not

i

analyzed statistically, were found:

Oxygen Consumption (ml/kg/min) L
T o Oxygen debt after

° ' Rest BB TB SH shower ml/min
Mean ~ 3.89 5.61 7.03 8.14 75.5
Standard
Deviation .60 .59  1.39 1.14 34.86

Oxygen Consumption® (mets) .. WY

Rest BB TB SH
Mean 1 1.45 1.84 2.10
Standard
Deviation 0 .16 .45 .18
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Peak Heart Rate (bpm) (Q.= 2)

Rest BB TB SH

Mean 65 95 100 110

Standard
Deviation

14.14 21.21 21.21 14.14
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After-Bath Rate Pressure Product/100

Rest BB TB SH
Mean 66.68 74.14 76.16" 81.14
Standard
Deviation 11.37 16.89 13.50 10.96

Dysrhythmia and ST Deviation

None observed.

————————— — — — — ———— - —— T ———— ———— ———— {— {— - — ——— ——— — " — — ————————— —

Rating of Perceived Exertion

Rest BB TB SH
Mean 6.50 8.50 8.25 9.00
Standard
Deviation .58 1.29 .96 .82

Duration of Baths (seconds)

BB TB SH

Mean 598.62 470.50 399.12

Standard
Deviation 168.08 155.74 110.03
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Ranked Preference of Bathing Method
(1 = Worst; 4 = Best)

BB TB SH

Ease of Bathing

Mean 1.50 2.25 2.25

Standard ,

Deviation 1 .96 ‘ .50
Enjoyment of Bath

Mean 1 2 3

Standard

Deviation 0 0 0
Feeling Clean

Mean 1 2 ' 3

Standard

Deviation 0 0 0

The oxygen consumption, rate pressure product, dys-
rhythmia, ST deviation, rating of perceived exertion,
duration, and preference results of the second pilot
study were similar to those in the first pilot study.
The heart rate results were much higher using the Holter
monitor as compared to the heart rate results obtained

using the Hewlett-Packard monitor. The higher heart rate
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results were expected since the Holter monitor provided
a continuous electrocardiogram throughout bathing and

permitted identification of peak heart rate.

As a result of the second pilot study the following
modifications were made in the proposed study: (a) blood
pressure would be taken immediately before and after the
bath but would not be taken during the bath because the
pause in bathing activity for blood pressure measurement
could lower oxygen consumption results; (b) the investi-
gator would take a l5-second radial pulse during the bath
when the subject signaled he was halfway through the bath.
The pause for a l5-second pulse, which should not signifi-
cantly alter oxygen consumption or cardiovascular response,
would permit the nurse a "hands on" assessment of the sub-
ject during the bath; (c) the investigator would not wash
“he subject's back and feet during the basin bath because
in many hospitals the non-intensive care unit patient
does not receive assistance during the bath and because
the study was concerned with the energy cost and cardio-
vascular response.of the subject while he is bathing
himself, not while he is being bathed; (d) female sub-
jects would not be permitted to wear a one-piece bathing

suit during the bath because the bathing suit covers too
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much skin and could alter bathing movements. Female sub-
jects would be encouraged to bathe nude. Male normal
subjects would be permitted to wear a bathing suit for
the following reasons: (a) the bathing suit should not
markedly altér bathing movements in the male; (b) normal
male subjects were reluctant to participate in the study
without wearing a bathing suit; (c) wearing a bathing

suit would probably influence the results less than

‘anxiety about exposure; and, (d) funds were not available

to hire a male research assistant.

Main Study

The main study was then initiated, incorporating the
modifications suggested in the first ahd second pilot
studies. The procedure for finding and studying normal
subjects is described in detail below. Then, the pro-
cedure for finding and studying acute myocardial infarc-
tion patients is described. The procedure for studying
acute myocardial infarction subjects is identical to that
used for studying normal subjects except for the few

minor differences which are noted.

To obtain normal subjects, the investigator invited
friends and acquaintances to participate in the study.

The investigator also placed signs in the medical school
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elevators requesting subjects for a non-invasive oxygen
consumption and'cardiovascular response study and offer-
ing $15 payment. Twenty-three normal individuals volun-
teered to participate in the study. The investigator

and subject arranged a mutually convenient date and

time for the study. The investigator asked each subject
not to eat, smoke, or drink caffeine containing beverages
for 2 hours before the study, and to refrain from
vigorous exercise for 8 hours before the study.

The subject met the investigator at the Human Exer-
cise Laboratory at the medical school at the appointed
time. The investigator reviewed the research purpose
and procedure with the subject and oriented the subject
to the area and the equipment. The subject read and
signed the Lay Summary and Consent to Act as Subject for
Research form and the investigator signed the form as a
witness. The subject completed the Information about the
Normal Subject form. The female subject dressed in a
hospital gown, and the male subject dressed in a bathing
suit and hospital gown. The investigator weighed the
subject and determined his height on the laboratory scale.

The investigator recorded the subject's weight and height

on the Oxygen Consumption Data Collection Sheet.
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The subject lay down in a hospital bed iﬁ'a quiet
room in the laboratory. The head of the‘'bed was posi-
tioned at 30° from horizontal.. The investigator cleaned
the subject's skin with alcohol, shaved hair off the
chest if necessary, and placed five Red Dot electrodes
on the subject's chest with the two positive chest
electrodes inV; (in the fourth intercostal space one
finger breadth to the right of the sternum), and V5
(in the fifth intercostal space at the anterior axillary
line) positions. The investigator then snapped the
five electrode wires to the electrodes.  The investigator
had previously taped a non-sterile vinyl glove around the
electrode wire connection to the electrode cable to water-
proof the connection.

The investigator then placed the cuff sphygmomanometer
on the subject's arm and took a prestudy blood pressure
and radial pulse. Subsequent blood pressures during the
study were taken in the same arm. Next, the investigator
explained the Borg Rating of Perceived Exertion Scale to
the subject. The subject then rested supine before the
resting collection.

The purposes of the resting collection were to provide

baseline oxygen consumption and cardiovascular response
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data for descriptive purposes and to acquaint the subject
with the equipment and the measurement techniques. The
following protocol was followed for the resting collec-
tion: -

1. Subject rests supine in bed for 10 minutes.

2. Investigator places oxygen consumption equipment
(mouthpiece, helmet, and noseclip): on the subject and
adjusts them for comfort. Subject rests for 1 to 2 more
minutes to become accustomed to the equipment and to
"wash-out" the tubing (replace room air in'tubing with
expired air).

3. Investigator instructs subject to relax as com-
pletely as possible during the 3 minute resting collec-
tion.

4. Investigator starts Holter monitor and pushes
event marker 5 times to indicate resting collection on
the tracing.

5. Investigator simultaneously starts stop watch

and gas collection into 30 liter Douglas bag which is

labeled "Rest."

6. After 2 minutes, investigator takes and records

subject's 1l5-second radial pulse and blood pressure.
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7. After 3 minutes, investigator simultaneously
stops watch and gas collection. -

8. Investigator stops Holter monitor and winds
the Holter tape 3 times to provide a blank tape between
activities.

9. Investigator removes oxygen consumption equip-
ment from subject,

10. ' Investigator requests and records subject's
rating of perceived exertion for rest.

Following the resting collection, the subject took
the three baths in random order. Random bath order was
determined in the following manner: The investigator
wrote basin bath, tub bath, or shower on three identical
cards. The three cards were placed, face down, in a shoe
box and shuffled. The investigator blindly drew the cards,
one at a time, and listed the order on a sheet of paper.
This process was repeated until random order was listed
for 45 subjects. Subject number 1 took the baths in the
order noted first on the list; subject 2 took the baths
in the order noted second on the list; and this process
was repeated for each subject.

The normal subject took the basin bath in a room in

the Exercise Laboratory, and the tub bath and shower in
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a patient bathroom. at the adjoining hospital. Equilibra-
tion periods -of .at :least:10 minutes were provided between
each of the three ‘baths. « «iun

The normal .subject was .encouraged to pretend that
each bath .was his. .only bath that day, and to make each
bath as typical for him. as possible. Male subjects
were asked; to:‘wash their: bathing suit area. All sub-
jects were told not .to wash their face or hair because
of the equipment. - The subjects :were warned not to get
shower water in the exhalation port of the respiratory
valve. N R S S R ER

The following protocol was. followed for the bath
collections:

1. ©Subject rests, sitting,  for 10 minutes. (For
the basin bath the subject sits on the edge of the bed;
for the tub and shower the. subject sits on a chair beside
the bath) .

2. Investigator uses the water thermometer to adjust
the bath water: at the ‘appropriate temperature and records
the temperature on the data collection sheet. - Bath water
temperature is 102°F to 110°F for basin bath and 96°F to
98°F for tub and shower. The investigator immerses the

water thermometer::in the &tub water and basin water to

[ ST
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obtain the temperature reading. The investigator places
the thermometer in a basin and collects the shower water
in the basin to obtain the shower water temperature. The
investigator checks the water temperature at least 2 times
to make sure the temperature is correct. The investigator
fills the tub to a depth of 7.5 to 8.5 inches.

3. Investigator places soap, washcloth, towels,
and air thermometer near the subject.

4. Investigator places oxygen consumption equipment
on the subject.

5. Investigator instructs the subject to bathe in
as typical a manner as possible. She instructs the sub-
ject to clap twice when he is halfway through the bath so
she can take his pulse. She instructs him to clap twice
and sit down after he has finished bathing, drying, and
dressing in hospital gown so she can do the "after bath"
measurements. The investigator also suggests that for
the basin bath the subject may stand up briefly to bathe
his pelvic area and upper legs.

6. Investigator starts Holter monitor and pushes
Holter monitor event marker 1 time to indicate "before
bath" on the tracing.

7. Investigator takes and records subject's radial

pulse and blood pressure.
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8. Investigator pushes Holter monitor event marker
2 times to indicate "subject bathing" on the tracing.

9. Investigator simultaneously starts stop watch
and gas collection into 150 liter Douglas bag which is
labeled "basin bath," "tub bath," or "“shower."

10. Investigator leaves room and stands outside
door. Subject takes off gown, bathes halfway, and claps
twice. N

11. Investigator enters room , takes and records
subject's 1l5-second radial pulse, and leaves room.

12. Subject finishes bathing and drying, dresses
in hospital gown, claps twice, and then sits down, if
he was standing.

13. Investigator enters room and simultaneously
stops watch and gas collection.

14. Investigator pushes Holter monitor event marker
3 times to indicate "after bath" on tracing.

15. Investigator takes and records subject's 15-
second pulse and blood pressure.

16. Investigator stops Holter monitor and winds
the Holter tape 3 times.

17. Investigator removes oxygen consumption equip-

ment from subject,

18. Investigator requests and records subject's

rating of perceived exertion for bath.
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19. Investigator notes and records room tempera-
ture and time.

This protocol was followed for the three baths. In
addition, immediately following the shower, a 3-minute
Douglas bag was collected to obtain an indicator of
oxygen debt. The oxygen debt bag was collected in the
following manner:

1. After taking the subject's pulse (part 1 of
number 15 in the bath protocol), the investigator quickly
switches the expiratory tube from the 150 liter shower
Douglas bag to a 60 liter Douglas bag labeled "oxygen
debt." The investigator simultaneously starts stop watch
(using a second stop watch) and gas collection into the
oxygen debt bag.

2, The investigator takes the subject's blood pres-
sure, records the pulse and blood pressure, and stops and
winds Holter monitor tape (number 16 in the bath protocol).

3. After 3 minutes the investigator simultaneously
stops second watch and oxygen debt bag collection.

4. The investigator then performs numbers 17, 18,
and 19 in the bath protocol.

After the subject completed the resting protocol and

all three baths, he dressed and then completed the Bath
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Method Preference Questionnaire. The investigator
reviewed the questionnaire to make sure that all the
questions were answered before the subject left. The
time required from the time the subject entered the
laboratory until he left was approximately 2 hours.

The investigator then analyzed each Douglas bag.

The investigator used the mass spectometer to determine
the inspired and expired concentrations of nitrogen,
oxygen, and carbon dioxide, the Tissot to determine the
volume of expired gas, the Tissot thermometer to determine
the temperature of the expired gas, and the barometer to
determine barometric pressure. The investigator recorded
the gas concentrations, expired gas volume, expired gas
temperature, and barometric pressure on the Oxygen Con-
sumption Data Collection Sheet. The investigator then
placed these values, as well as the gas collection time,
into a programmed calculator to obtain oxygen consumption
for rest and for each bath.

The programmed calculator provided oxygen cénsumption
results in ml/min which the investigator divided by the
subject's weight to obtain oxygen consumption in ml/kg/min.
The investigator also divided the subject's bathing oxygen

consumption in ml/kg/min by the subject's resting oxygen
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consumption in ml/kg/min to obtain the number of mets
required for each bath., The investigator then recorded
resting and bathing oxygen consumption in ml/min, ml/kg/min,
and mets on the Oxygen Consumption Data Collection Sheet.

The Holter monitor electrocardiograms were inter-
preted by the supervisor of the cardiac noninvasive
laboratory at the hospital. The supervisor, who  had
over 9 years experience reading electrodardiograms, inter-
preted all of the inpatient and outpatient Holter
electrocardiograms at the hospital, reading approximately
160 electrocardiograms per month. The investigator
observed the supervisor interpret the electrocardiograms
for the first 10 subjects to make sure that the super-
visor understood the marking system and the information
needed from the electrocardiograms, and also to become
acquainted with the Holter monitor scanning system. The
supervisor recorded her findings on the Holter Monitor
Cardiovascular Data Collection Sheet.

The procedure for obtaining acute myocardial infarc-
tion patients as subjects for this study differed from the
procedure used to obtain normal research subjects. The
investigator reviewed the Patient Care Kardex and the

patients' charts and talked with the nursing and medical
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staffs on the telemetry unit to locate patients eligible
for the study. After finding a potential patient sub-
ject, the investigator reviewed the patient's chart in
detail and completed the Information about the Patient
form. If the patient fulfilled the criteria for the
study, the investigator asked the patient's physician
for permission to invite the patient to participate in
the study and requested that the physician sign the
Physician Consent for Patient to Act as Subject for
Research form. After obtaining the physician's permission,
the investigator invited the patient to participate in
the study.

After the patient agreed to be in the study and
signed the consent form, the investigator completed the
Information about the Patient form by asking the patient
what kind of bath he took at home and by asking the
patient to describe his prehospitalization exercise habits.
The patient and investigator then determined mutually con-
venient times to conduct the three baths. The patient
and investigator selected the same time for each of the

three consecutive days, choosing a time that was at least

1 hour after meal time. The investigator asked the patient

not to smoke or drink caffeine containing beverages for
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2 hours before the study. The investigator told the
nursing staff the times and dates of the study baths
and placed a card with the study bath times and dates
on the patient's Kardex.

The investigator met with the patient at the appointed
time for 3 consecutive days. The investigator recorded
the date and time of each bath on the Oxygen Consumption
Data Collection Sheet. The investigator weighed the
patient and determined his height on the first day of the
study. The resting collection and the first bath were
done on the first day of the study; the next two baths
were done on the following two days. The patient rested
in his bed for the resting collection, took the basin bath
in his room, and took the tub bath and shower in the tub
room and shower room which were located near the nurses'
station.

The patient walked to the tub and shower room i° his
activity level order permitted walking that distance;
otherwise, the investigator transported the patient to
the tub and shower room by wheelchair. The male patients
were dressed in pajama bottoms for the study; female
patients were dressed in a night gown, and some.wore

underpants. Each patient wore similar attire for each
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bath. All<of the patients bathed.nude.:: To protect:the
male patient's:modesty;, the patient:still had his pajama
bottoms on when his radial pulse’'was taken.during the .
basin bath; -he placed-a towel over: his lap when his radial
pulse was.taken:during the tub.bath; and,s-he:was covered
by the shower curtain when.his pulse:was taken during the
shower. Before each’bath the investigator emphasized-
that the patient shouldrinform:the.investigator immedi-
ately if any chest-pain;:shortness of:breath, dizziness,
or other discomfort-occurred during:the.study.

The' patients;-most:0of whom had not:taken a:tub bath
or shower in over a week, took much longer baths than
the normal subjects. he Douglas bag had a 150 liter
capacity; therefore, for most sub]ects the bath could
not last longer thanvlo 12 mlnutes 31nce the 1nvest1gator
did not want the explred air to be under pressure in the
bag, or to use two Douglas bags, or to purchase a larger
Douglas bag Therefore, the 1nvest1gator asked the patlents
not to spend more than 10 mlnutes bathlng and gave them a
warning at 7 mlnutes or when the bag was gettlng full.’

The restlng data collectlon protocol collectlon proto-

col was identical for normal subjects and for acute myo-

cardial 1nfarctlon patlents The bath data collectlon
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protocol was also identical for both groups except for
che minor differences pointed.out such as measures to
protect the patient's privacy and to keep the tub bath
and shower at less than 10-12 minutes duration.

Following each patient bath the investigator described
the patient's response to the bathing activity to the
patient's nurse and in the nurses' notes in the patient's
chart. After completion of the patient's study, the
investigator reviewed the oxygen consumption and cardio-
vascular response results with the patient and summarized
the findings in the progress notes of the patient's

chart.

Treatment of Data

Frequency counts, percentages, and deécriptive sta-
tistics were used to describe the subjects and the find-
ings. Frequency counts and percéntages, by sex and by
group, were calculated for the categoriéal variables such
as sex, race, occupation, type of myocardial infarction,
and type of bath usually taken at home. Means, ranges,
and standard deviations were calculated for the con-
tinuous variables such as age, weight, height, oxyéen

consumption, heart rate, and rate pressure product.
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Specific statistical analysis procedures were used
to test the 11 hypotheses. Repeated measures analysis
of variance with two grouping factors was used to test
for the presence of type (rest, basin bath, tub bath,
and shower), group (normal subjects and acute myocardial
infarction patients), and sex effects for oxygen con-
sumption (ml/kg/min), heart rate, and rate pressure
product (Hypotheses 1, 2, and 3). If a significant F
ratio occurred, a Duncan's multiple range test or a
Newman-Keuls multiple comparison procedure was performed
to identify the significant differences. When no inter-
action was present, the Duncan's test was used; when
interaction was present, the Newman-Keuls test was used.

The Fisher exact probability test (2-tail) was used
to test for significant differences in presence of dys-
rhythmia between the normal subjects and the AMI patients
(Hypothesis 4, part b). The Friedman two-way analysis of
variance by ranks was used to test for a type effect
(rest, basin bath, tub bath, and shower) for presence of
dysrhythmia (Hypothesis 4, part a). No statistical test
was performed for Hypothesis 5 because no ST segment
deviations were observed.

The Friedman two-way analysis of variance by ranks

was used to test for a type effect for rating of perceived
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exertion for each group (Hypothesis 6). A nonparametric
multiple comparison procedure was performed when a sig-
nificant type effect was found.

Repeated measures analysis of variance was performed
to compare duration of basin bath, tub bath, and shower
in each group (Hypothesis 7). When a significant F
ratio occurred, a Newman-Keuls multiple. comparison pro-
cedure was performed to isolate the significant differ-
ences.

The Friedman two-way analysis of variance by ranks
was used to test for type effect for ranking of ease of
bathing, enjoyment of bath, and feeling clean after bath
in each group (Hypotheses 8, 2, and 10). The Friedman
test was also used to test for type effect for ranking
of appropriateness of bath in the myocardial infarction
patients (Hypothesis 11), Nonparametric multiple com-
parisons were performed when a significant type effect
was found.

Additional findings were also analyzed. A repeated
measures analysis of variance with two grouping factors
was used to test for the presence of type, group, and sex
effects for oxygen consumption, measured in mets, and for

heart rate change. If a significant F ratio occurred,
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and no interaction was present;, .a Duncan's .multiple: -
range test was performed to isolate:the significant:
differences, If arsignificant F ratio occurred, and
interaction was present, a Newman-Keuls multiple com-
parison procedure was performed to identify the sig-
nificant differences.

After-shower oxygen debt findings were presented
by group and sex. Means, ranges, and standard deviations
were used to describe the oxygen debt findings.

Spearman correlations were done for selected vari-
ables including rating of perceived exertion and peak
heart rate. The Fisher exact probability test (2-tail)
was used to examine the relationship between the bath
method used at home and the ease, enjoyment, feeling
clean, and appropriateness variables.

The Medical Computing Resources Center at the Uni-
versity of Texas Health Science Center in Dallas was
used for statistical analysis of all the data. The
Statistical Analysis Systems (SAS) program, and the-
Interactive Statistical Package (ISP) for multiple

comparisons, were used, The SAS program was developed

by SAS Institute in Cary, North Carolina. The ISP

program was developed by the Medical Computing Resources
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Center at the University of Texas Health Science Center
in Dallas. For purposes of this study, the level of

significance was set at .05,



CHAPTER 4
ANALYSIS OF DATA

The findings of the study, which was conducted dur-
ing the 6-month period from November 30, 1981 until May 27,
1982, are presented in this chapter. The normal subjects
and acute myocardial infarction (AMI) patient subjects
are described in the first part of this chapter. The
findings of the study, according to the testing of the
hypotheses, are presented in the secohd section of this
chapter. 1In the final section of this chapter, addi-

tional findings are presented.

Description of Sample

Forty-two subjects met the requirements for inclu-
sion and consented to participate in the study. The
data from one normal male subject and one acute myocar-
dial infarction (AMI) male subject wéfe not included in
the analysis of the findings. The hot water heater at
the hospital malfunctioned during the normal male's tub
bath and shower; consequently, his bath water was not at
the correct temperature and his data were excluded from

the analysis. The AMI male subject was discharged from

142
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the hospital early due to a death in his family. Since
this myocardial infarction patient had completed only
one bath (shower), his data were also excluded from
analysis. Therefore, the description of the subjects
and the findings are based on the remaining 40 subjects.
The 22 normal subjects and the 18 AMI subjects
will be described in terms of sex, age, weight, height,
race, occupation, and type of bath usually taken at
home. 1In addition, information about the normal subject's
health status, medications, and participation in regular
exercise will be given; and, information about the AMI
subject's diagnosis, number of days in the coronary care
unit (CCU), complications, pre—exisfing health prob-
lems, medications, number of days after the myocardial
infarction and after transfer from CCU before the study
was initiated, activity level on the day the’study was
started, and the subject's prehospitalization activity
level will be provided. Finally, the normal‘subjects
and the AMI subjects will be discribed in terms of the
following resting, or baseline, values: OXygen consump-
tion, heart rate, rate pressure product, and rating of

perceived exertion.
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Sex and Age

The 22 normal subjects included 11 females ahd 11
males who ranged in age from 21 to 46 years with a mean
age of 28.68 years (Table 5). The‘mean age of the normal
females, 30.18 years, was 3 years dlder than the mean age
of the normal males, 27.18 years.

The 18 AMI patients included 5 females and 13 males.
The AMI patients, who were older than the normal subjects,
ranged in age from 27 to 67 years, with a mean age of

49 years for both females and males (Table 5).

Weight and Height

The normal female subjects ranged in weight from
48.75 to 87.84 kg with a mean weight of 60.49 kg (Table
6). The normal females ranged in height from 159 to 177
cm with a mean height of 167 cm. The.normal males averaged
75.86 kg in weight, ranging from 65.91 to 95.21 kg;
and, the normal males averaged 175 cm in height, ranging
from 161 to 190 cm. Eighteen (82%) of the normal sub-
jects would be considered to have a normal weight for
their height. Four (18%) of the normal subjects (2
females and 2 males) would be considered overweight.

The AMI females were heavier and taller than the

normal females, and their weights and heights showed



Table 5

Age of Normal Subjects and Acute Myocardial Infarction (AMI) Patients

by Group and Sex

Age In Years

Group n Sex Mean Range SD

Normal 22 F &M 28.68 21-46 6.41
AMI 18 F &M 49.05 27-67 10.27
Normal 11 F 30.18 22-40 6.03
Normal 11 M 27.18 21-46 6.70
AMT 5 F 49.20 27-64 14.06
AMI 13 M 49,00 38-67 9.15

SYT



Table 6

Weight and Height of Normal Subjects and Acute Myocardial Infarction (AMI)

Patients by Group and Sex

Weight Height
kg cm
Group n Sex Mean Range SD Mean Range SD
Normal 11 F 60.49 48.75-87.84 12,02 167.00 159-177 6.50
AMT 5 F 96.18 51.93-144.86 34.56 170.40 157-183 12.56
Normal 11 M 75.86 65.91-95.23 7.80 175.36 - 161-190 6.95
AMI 13 M 83.34 54.09-115.91 19.24 171.31 160-185

7.24

9% T
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more variability than the normal females (Table 6;
Table 7). The AMI females averaged 96.18 kg in weight;
the lightest female weighed 51.93 kg; and, the heaviest
female weighed 144.86 kg. The AMI fémales averaged
170.40 cm tall ranging from 157 to 183 cm in height. The
AMTI males were heavier and shorter than the normal males
and their weights were more variable than those of the
normal males (Table 6; Table 7). The AMI males averaged
83.34 kg, ranging from 54.09 to 115.91 kg in weight énd
they averaged 171.31 cm in height, ranging from 160 to
185 cm tall. Only 5 (28%) of the AMI subjects (1 female
and 4 males) were of normal weight; 13 (72%) were over-
weight, and 8 (3 females and 5 males) of the 13 would

he considered obese.

Race and QOccupation

All of the normal subjects were Caucasians except
for 2 Black males and 1 Chinese male. Most of the normal
subjects were employed in the health care area. Five of
the normal females were registered nurses; the occupa-
tions of the other 6 females included dietitian, medical
student, physician's assistant student, probation officer,
research assistant, and social worker. Five of the normal

male subjects were medical students; the occupations of



Information about

Acute Myocardial Infarction Patients:
Diagnoses; Number of Days in CCU, after AMI, and after CCU Transfer;
and Ordered Activity Level on First Study Day

Table 7

Sex; Age; Weight; Height; Occupation;

Number of Days

Age Weight Height In Af ter After Orderced
Patient Sex (Ycars) (kg) (cm) Occupation Diagnoscs ccu AMI CCU Transfer Activity Level
1 M 38 102 175 Carpenter Inferolateral & 4 9 S 6
RV MI.,
Obesity.
3 M 58 7 168 Disabled Anterolateral 2 6 4 BR with BRP
SEMI with (about 6)
CHF & VE.
Hx of CHF & HTN.
4 M 39 106 170 Painter Lateral SEMI. Not 9 NA 7
Hx of AP. in
Obesity. ccu
5 F 49 145 180 Domestic Inferior MI with 5 7 2 5
Worker VE.
Hx of HTN &
hyperlipidemia.
Obesity.
6 M 61 61 160 Manual Inferior MI with 11 13 2 8
Laborer pericarditis.
7 M 44 54 168 Construc- Apical SEMI with. 3 7 4 Short walks in
tion pulmonary edema hall (about 7)
Worker & opisode of AF.
Hx of TN, COPD, &
AP.
8 F 27 90 157 Waitress Anterolateral MI 7 11 4 6
with VF.
Possible Stein-
Leventhal Syndrome.
Hx of asthma & sei-
zure disorders.
Obesity.,
9 M 51 71 178 Auto Parts Anteroseptal MI 1 5 7
Store with VT.
Oowner Hx of HTN.
10 F 58 52 157 Housewife Inferior MI. 3 7 5

Hx of HIN & MI.

8% T



Table 7 (cont jipucd)

Number of Days

Age Weight Height “Tn After After Ordercd
Patient Sex (Years) {kg) {cm) Occupation Diagnoscs ccu AMI CCU Transfer Activity Level
11 M 50 103 179 Retired Inferior & RV MI 6 8 2 6
Carpenter with VT, VF, third

deygree block, asys-

tole, & temporary

cardiac paccemaker.
Hx of HTN & MI.
Obusity.

12 F 64 111 183 Housewife SEMI. 6 10 4 7
DM on insulin,
Hx of HTN, MI, & CVA
Obesity,

13 M 45 116 175 Truck Postcerolateral SEMI. 6 8
driver DM on insulin.
Hx of UTN, MI, & hyper-
lipidemia.
Obesity.

14 F 48 83 175 Cook Inferoposterior MI 8 11 3 9

{extensive) with
low output syndrome,
pulmonary edcma,
hypoxic cpisode re-
quiring intubation
& VE.

DM on insulin,

Hx of HTN & chronic
bronchitis,

15 M 40 63 175 Construc- Inferoapical MI with 4 7 3 .6
tion cercbral emobolism,
Worker CVA, & pericarditis.
Hx of HTN & poly-
cythemia.

16 M 42 75 165 Construc-— Anterolateral MI 7 17 10 8
tion {extensive) with
Worker VT, CHF, pericardi-
tis & hypoxemia,
Hx of HTN.
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Table 7 (continued)

_ Numboer of Days
Age Weight Height . . Tn Attor Aftor Ofdered
Patient Sex (Years) (kg) (cm) Occupation Diagnosces ccu AMI CCU ‘'ransfer  Activity Level
56 83 162 Janitor Inferior & RV MI with 4 9 5 6
17 M VE, bradycardia, &
pericarditis.
Obesity.
18 M 67 79 168 Carpenter Anterolateral MI. 3 6 3 6
Hx of HTN & peptic
ulcer disease.
19 M 46 92 185 Construc~ Anteruscptal MI 5 14 9 12
tion with AF episode
Worker with rapid ventri-
cular response.
Hx of peripheral
vascular discase.
n = 18. Primarily 3(17%) SEMI Xx=5 k=9 x =4
Blue Collar 6(33%) Anterior MI Sb =2 SD=3 sD = 2
Occupations 9(50%) Inferior or
Posterior MI
Note.

AP = angina pectoris; AF = atrial fibrillation; BR with BRP = bedrest with bathroom privileges; CHF =

= congestive heart
failure; COPD = chronic obstructive pulmonary disease; CVA = cerebral vascular accident; DM = diabetes mellitus; B
HTN = hypertension; Hx = history; MI = myocardial infarction; NA = not applicable; RV = right ventricular; SEMI =
subendocardial myocardial infarction; VE =

= ventricular ectopy; VT = ventricular tachycardia; VF = ventricular
fibrillation. )
Data from patient 2 were excluded from analysis because the subject was discharged from the hospital before completing
all three baths. '

0ST
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the other 6 normal male subjects included graduate
student, maintenance worker, medical representative,
physician, physiologist, and security guard.

The AMI patients were primarily Black in contrast
to the normal -subjects, most of whom were Caucasian.
Twelve (67%) of the AMI patients were Black, including
4 females and 8 males; 5 (28%) of the AMI patients were
Caucasian, including 1 female and 4 males; and 1 male
was Spanish-American.

Two of the female AMI patients were housewives;
the occupations of the 3 other female AMI patients in-
cluded cook, domestic worker, and waitress (Table 7).
Four of the male AMI patients were construction workers,
2 were carpenters, 1 was a retired carpenter, 1 was dis-
abled, and the-occupations of the remaining 5 AMI patients
included janitor, manual laborer, owner of an automobile
parts store, peihher;‘and truck driver (Table 7).

Type of Bath Usually
Taken at Home

Nine (82%) of the normal female subjects took a
shower when at home, l normal female generally took both
a tub bath and a shower (she tub bathed and then rinsed

off in theAshqwer)C and 1l female took a tub bath at
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home although she said she would prefer to take a shower
if one were available (Table 8). All 11 normal male
subjects bathed by shower when at home. Therefore, 20
of the 22 (91%) normal subjects took a shower at home;

1 normal subject took both a tub bath and a shower; and
1 normal subject took a tub bath.

Most of the AMI subjects took a tub bath at home, in
contrast to the normal subjects who usually bathed by
shower (Table 8). All 5 AMI female subjects generally
took a tub bath while at home although 1 patient said
she would prefer a shower if one were available. Six
(46%) of the AMI males bathed by tub when at home and
7 (54%) bathed by shower when at home. Therefore, 11
AMI patients (61%) bathed by tub when at home and 7 (39%)

bathed by shower when at home.

Health Status of Normal Subjects

The normal subjects considered themselves healthy,
appeared healthy, and reported no cardiopulmonary health
problems. One normal female subject took thyroid medica-
tion; no other normal subjects took medications other
than aspirin, vitamins, or birth control pills. Fifteen
(68%) of the normal subjects (9 females and 6 males) en-

gaged in some form of exercise on a regular basis.



Table 8

Type of Bath Usually Taken at Home by Normal Subjects and Acute
Myocardial Infarction (AMI) Patients

Group n Sex Type of Bath Number Percentage
Normal 22 F & M Tub 1 4.5
Shower 20 91
Tub & Shower 1 4.5
AMT 18 F & M Tub 11 61
Shower 7 39
Normal 11 F Tub 1 9
Shower 9 82
Tub & Shower 1 9
Normal 11 M Tub 0 0
Shower ‘ 11 100
AMI 5 F Tub : - 5. 100
Shower 0 0
AMI 13 M Tub 6 46
Shower 7 54

€8T
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Health Status of AMI Patients

Diagnosis, Number of Days in Coronary Care Unit,

and Complications, Three (17%) AMI patients were diag-

nosed as having had a subendocardial myocardial  infarc-
tion; 6 patients (33%) had an anterior infarction; and

9 patients (50%) had an inferior or posterior myocardial
infarction (Table 7). Seventeen of the 18 AMI patients
were admitted to the coronary care unit (CCU) and re-
mained in the CCU for 1 to 11 days (mean 5 days); 1
patient, Patient 4, was admitted directly to the
telemetry unit (Table 7).

Oonly 7 (39%) of the AMI patients had relatively un-
complicated recoveries following the AMI; 11 patients
(61%) had complications during their hospitalizations
(Table 7). For example, Patient 11's AMI was compli-
cated by ventricular tachycardia, ventricular fibrilla-
tion, third degree heart block, asystole, and need for
a temporary cardiac pacemaker; Patient 14's AMI was
complicated by low output syndrome, pulmonary edema) an

hypoxic episode requiring intubation, and ventricular

ectopy; and Patient 15's AMI was complicated by cerebral

embolism, with cerebral vascular accident, and peri-

carditis.
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Pre-existing Health Problems. In addition to having

complications during recovery from the myocardial infarc-
tion, many of the AMI patients had pre-existing health
problems (Table 7). For example, 12 patienté (6?%) had

a history of hypertension; 3vpatients (17%) had had 1

or more previous myocardial infarctions; 3 patients (17%)
had diabetes mellitus requiring insulin; 2 patieﬁts (11%)
had hyperlipidemia; and other patients had chfonic
obstructive pulmonary disease, seizure disorder, peripheral
vascular disease, peptic ulcer disease, or residual weak-

ness from a previous cerebral vascular accident.

Medications. All of the AMI patients were taking

one or more medications at the time of the study. Ten
patients were taking diuretics such as Lasix or Diuril;
6 patients were taking vasodilators such as Isordil and
nitroglycerine; 4 patients were taking antiarrhythmic
agents such as Quinidex and Pronestyl; 3 patients were
taking the cardiac glycoside, digoxin; and 3 patients
were taking antihypertensive medications such as Aldomet
and Clonidine.

Some of the other medications prescribed for one or
two of the AMI patients included Dilantin and phenobar-

bital, heparin, Indocin, Nifedipine, potassium chloride,
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and Tagamet, None of the AMI patients was receiving

Inderal at the time of the study.

Number of Days after Infarction and after Coronary

Care Unit Transfer, and Activity Level. The AMI patients

were studied from 5 to 17 days (mean 9.11 days) after the
myocardial infarction, and 2 to 10 days (mean 4.12 days)
after transfer from the CCU to the telemetry unit (Table
7). The activity stage noted on the physician's order
sheet for the patient on the first day of the study ranged
from Stage 5 to Stage 12 (mean stage 6.83) (Table 7). The
physician ordered the level of activity for the AMI
patient, usually following the Cardiac Rehabilitation
Activity Schedule (Appendix N) and severely restricting
the patient's activity during the first few days post-
infarction and then progressively mobilizing the ‘patient.
The ordered activity stage, however, did not usually
correspond with the activity the patient was actually
doing. Most of the patients were engaging in more activity
than was ordered. However, for all the patients except
Patient 13 and Patient 19, the study tub bath and study
shower were the first tub bath or shower the patient took

following the myocardial infarction.
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The activity levels of the AMI patients prior to
hospitalization varied widely from no regular physical
exercise to vigorous manual labor as 1is suggeéted by
the patients' occupations. None of the AMI patients
engaged in any form of regular exercise other than

job-related exercise,

Resting Oxygen Consumption

The oxygen consumption of the 22 normal subjects
during 3 minutes of supine rest ranged from 2.72 to 4.90
ml/kg/min and averaged 3.63 ml/kg/min (Table 9). The
mean oxygen consumption of the normal females, 3.60
ml/kg/min, was very similar to that of the normal males,
3.66 ml/kg/min.

The resting oxygen consumption of the 18 AMI patients,
which was slightly lower than that of the normal sub-
jects, averaged 3.36 ml/kg/min and ranged from 2.19 to
4.75 ml/kg/min (Table 9). The oxygen consumption of the
5 AMI female subjects at rest, 3.04 ml/kg/min, was
slightly lower than that of the 13 AMI male subjects
during rest, 3.48 ml/kg/min.

The resting oxygen consumption findings were sta-
tistically analyzed as part of the analysis of the bath-

ing oxygen consumption findings. A repeated measures



Table 9

Resting Oxygen Consumption in Normal Subjects and Acute
Myocardial Infarction (AMI) Patients py
Group and Sex

Oxygen Consumption

ml/kg/min
Group¥* n Sex** Means Range SD
Normal 22 F &M A 3.63 2.72-4.90 .49
AMI : 18 F &M 3.36 2.19-4.75 .61
Normal 11 F 3.60 2.72-4.90 .56
Normal 11 M 3.66 3.02-4.45 .44
AMI 5 F 3.04 2.19-3.68 .55
AMT 13 M 3.48 2.64-4.75 . .61
Note. *No significant differences between groups.

**No significant differences between sexes.

8ST



159

analysis of variance with 2 grouping factors (Dayton,
1970) was performed to test for the: presence of type
(rest, basin bath, tub bath, and shower), group (normal
subjects and AMI patients), and sex effects for oxygen

consumption (ml/kg/min)., A significant three-way

interaction (type x group x sex) was found, F (3, 102)
3.77, p<.013. A Newman-Keuls multiple comparison pro-
cedure (Glass & Stanley, 1970) was then performed to
identify the significant differences.

Testing for type effect showed that resting oxygen
consumption was significantly lower than oxygen consump-
tion during basin bath, tub bath, or shower for normal
females, normal males, AMI females, and AMI males
(p < .05). Testing for group effect showed no significant
differences in resting oxygen consumption between normal
females and AMI females, or between normal males and AMI
males. Testing for sex effect showed no significant dif-
ferences in resting oxygen consumption between normal
females and normal males, or between AMI females and AMI
males, It was concluded that resting oxygen consumption
(ml/kg/min) was significantly lower during rest as com-
pared to bathing, and that resting oxygen consumption
did not differ significantly between normal subjects

and AMI patients, or between females and males.
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Resting Heart Rate

The resting heart rate of the 22 normal subjects
ranged from 48 to 80 beats per minute (bpm) and averaged‘
65 bpm (Table 10). The mean resting heart rate of the
normal females, 63 bpm, was slightly lower than that
of the normal males, 67 bpm.

The resting heart rate of the AMI subjects was
faster and more variable than that of the normal sub-
jects averaging 77 bpm and ranging from 56 to 100 bpm
(Table 10). The mean resting heart rate of the 5 AMI
female subjects, 92 bpm, was 20 bpm faster than the
mean resting heart rate of the 13 AMI male subjeéts, 72
bpm.

The resting heart rate findings were statistically
analyzed as part of the analysis of the bath peak heart
rate findings. A repeated measures analysis of vari-
ance with 2 grouping factors (Dayton, 1970) was performed
to test for presence of type (rest, basin bath, tub bath,
and shower), group (normal subjects and. AMI patienﬁs),
and sex effects for heart rate, A significant two-way
interaction (group x sex) was found, F (1, 99) = 10.11,
p < .003. A significant type effect, without interaction,

was also found, F (3, 99) = 106.20, p< .0001. A Newman-

Keuls multiple comparison procedure (Glass & Stanley,



Resting Heart Rate (HR)

Table 10

in Normal Subjects and Acute Myocardial
Infarction (AMI) Patients by Group and Sex

Heart Rate

bpm

Group* n Sex** Mean Range Sb
Normal 22 F &M 65 48-80 9.73
AMI 18 F &M 717 56-100 13.09
Normal 11 F 63 48-80 10.29
Normal 11 M 67 52-80 9.09
AMI 5 F 92 84-100 6.32
AMI 13 M 72 56-88 10.26
Note.

*Resting HR for normal females significantly slower than resting HR for
AMI females (p <

Resting HR for normal males significantly slower than restlng HR for

AMI males (p <

**Resting HR for normal females significantly slower than resting HR

.05).

.05).

for normal males (p < .05).

Resting HR for AMI females significantly faster than resting HR for
AMI males (p <

.05).

T9T



162

1970) was performed to isolate the significant differ-
ences in the two-way interaction. A Duncan's multiple
range test (Dayton, 1970) was used to test the type
effect (since no interaction was found) and to identify
the significant differences,

Testing for group effect showed that resting heart
rate for normal females (63 bpm) was significantly
slower than resting heart rate for AMI females (92 bpm)
(p < .05). Resting heart rate for normal males (67 bpm)
was also significantly slower than resting heart rate
for AMI males (72 bpm) (p< .05).

Testing for sex effect showed ﬁhat normal females
had a significantly slower heart rate at rest (63 bpm)
than normal males (67 bpm) (p< .05). In contrast, AMI
males had a significantly slower heart rate at rest |
(72 bpm) than AMI females (92 bpm) (p < .05). Testing
for type effect showed that males and females, normal
subjects and AMI patients, all had a significantly

slower heart rate during rest than during the three

bathing methods (p < .05).

Resting Rate Pressure Product

The mean rate pressure product during rest for the

normal subjects was 71.94, ranging from 46,08 to 94.70

(Table 11). The mean rate pressure product of the normal



Table 11

Resting Rate Pressure Product (RPP) in Normal Subjects and Acute Myocardial
Infarction (AMI) Patients by Group and Sex

Rate Pressure Product
(systolic blood pressure x heart rate/100)

Group* n Sex** Mean Range SD

Normal . 22 FsM 71.94 46.08-94. 40 14.15
AMI 17 F &M 90.38 65.28-139.44 22.24
Normal 11 F 65.32 46.08-94.08 13.70
Normal 11 M 78.57 57.20-94.40 11.68
AMI P F 115.28 80.00-139. 44 28.75
AMI 13 M 82.71 v 65.28-114.40 13.52

Note. *Resting RPP significantly lower for normal females compared to AMI
females (p < .05).

No significant difference in resting RPP for normal males and AMI
males (p < .05).

**Resting RPP significantly lower for normal females compared to normal
males (p < .05).

Resting RPP significantly higher for AMI females compared to AMI
males (p < .05).

***No RPP data obtained for AMI female patient 5 due to her obesity and
the difficulty in obtaining an accurate blood pressure.
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female subjects, 65.32, was lower than that of the
normal males, 78.57.

The mean resting rate pressure product for the
AMI patients, 90.38, was approximately 18 units higher
than that of the normal subjects (Table 11). The mean
resting rate pressure product of the 5 female AMI
patients, 115.28, was approximately 33 units higher
than the resting rate pressure product of the 13 AMI
male patients, 82.71.

The resting rate pressure product (RPP) findings
were statistically analyzed as part of the analysis of
the after-bath RPP findings. A repeated measures ana-
lysis of variance with 2 grouping factors (Dayton, 1970)
was performed to test for presence of type (rest, basin
bath, tub bath, and shower), group (normal subjects and
AMI patients), and sex effects for RPP. A significant

three~way interaction (type x group x sex) was found.-

F (3, 105) = 3.06, p< .031. A Newman-Keuls multiple com-
parison procedure (Glass & Stanley, 1970) was then per-
formed to isolate the significant differences.

Testing for type effect showed that in normal
females and males, resting RPP did not differ signifi-

cantly from the RPP obtained immediately after each of
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of the three baths. In AMI females, resting RPP. did
not differ significantly from the RPP obtaihed after
the basin bath or shower; however, resting RPP,was Sig—
nificantly lower than the RPP obtained immediafely_after
the tub bath (p < .05). 1In AMI males, resting RPP was
significantly lower than the RPP obtained immediately
after all three baths (p< .05).

Testing for group effect showed that resting RPP
was significantly lower for normal females as compared
to AMI females (p < .05). In the males, no significant
difference was found between the resting RPP for normal
males and the resting RPP for AMI males.

Testing for sex effect showed that the resting RPP
for normal females was significantly lower than that
for normal males (p < ,05). The sex effect for the AMI
patients was opposite the sex effect for the normal
subjects. In the AMI subjects, the resting RPP for
the AMI females was significantly higher than for the
resting RPP for the AMI males (p < .05), | |

Rating of Perceived Exertion
during Rest

Fifteen (68%) of the normal subjects selectedva

rating of perceived exertion (RPE) of 6 or 7 (very, very
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light) for rest; 7 (32%) of the normal subjecﬁs chose a
RPE of 8 or 9 (very light) for rest (Table 12)} Sixty-
four percent of the normal females and 73% of the normal
males selected a RPE of 6 or 7 during rest; and 36%
of the normal females and 27% of the normal males selected
a RPE of 8 or 9 during rest.

Eleven (69%) of the AMI subjects chose a RPE of 6

or 7 during rest; and 5 AMI subjects (31%) chose a RPE
of 8 or 9 during rest (Table 12). Sixty percent of the
AMI female subjects and 73% of the AMI male subjects
selected a RPE of 6 or 7 for rest; the remaining subjects
chose a RPE of 8 or 9 during rest. The resting RPE
data were provided for descriptive and baseline purposes.

No statistical analysis was performed on the resting RPE

data.

Findings

Hypothesis 1

Hypothesis 1 stated: Oxygen consumption will not

differ significantly among rest, basin bath, tub bath,

and shower, between the two groups of subjects (normal

subjects and hospitalized acute myocardial infarction

patients), and between the sexes. A repeated measures

analysis of variance with two grouping factors- (Dayton,



Rating

Table

12

of Perceived Exertion (RPE) during Rest in Normal Subjects and Acute
Myocardial Infarction (AMI) Patients

Group n Sex RPE Frequency Percentage
Normal 22 F &M 6 & 7 15 68
8 & 9 7 32
AMI* 16 F &M 6 & 7 11 69
8 & 9 5 31
Normal 11 F 6 & 7 7 64
8 & 9 4 36
Normal 11 M 6 & 7 8 73
8 & 9 3 27
AMI 5 F 6 & 7 3 60
8 & 9 2 40
AMI* 11 M 6 & 7 8 73
8 & 9 3 27
Note.

understanding the RPE concepts.

- *Two AMI male subjects did not provide ratlngs because they had dlfflculty

L9T
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1970) was used to test Hypothesis 1, The description
and statistical analysis related to the resting oxygen
consumption results were presented in the description
of the sample to provide baseline oxygen consumption
information. The bathing oxygen éonsumption findings
will now be addressed. The bathihg oxygen consumption
findings, by group, sex; and type of bath are shown
in Table 13. |

In the normal subjects, the mean oxygen consumption
was lowest during basin bath and highest during shower.
The mean oxygen consumption durinq basin bath, tub bath,
and shower was 7.57, 7.79, and 8.08 ml/kg/min, respec-
tively (Table 13). The oxygen consumption résults of
the normal females and males were similar although the
male results during tub bath and shower were more vari-
able than the female results. The response pattern was
different for the normal females and males; the females
had the highest 6xygen consumption during shower and the
lowest during tub bath; and, the males had the highest
oxygen consumption during tub bath and the lowest during
basin bath. Oxygen consumption during bathing ranged,
in the normal subject, from a low of 5,47 ml/kg/min in
a normal male during basin bath, to a high of 10.50

ml/kg/min in a normal male taking a shower.



Table 13

Oxygen Consumption (VO3) during Basin Bath, Tub Bath, and Shower in Normal Subjects and
Acute Myocardial Infarction (AMI) Patients by Group and Sex

Oxygen Consumption (ml/kg/min)

Basin Bath*#** Tub Bath Shower

Group* Sex** Mean Range SD Mean Range Sb Mean Range Sb

Normal F&M 7.57 5.47-9.76 .95 7.79 6.36-9.76 .97 8.08 6.82-10.50 .98
(n = 21) " (n = 20) (n = 22)

AMI F&M 6.14 3.13-8.59 1.51 6.88 4.65-9.12 1.43 6.66 4.96-8.44 1.19
(n = 18) (n = 16) {n = 17)

Normal F 7.78 6.29-9.76 .95 7.65 6.36-9.30 .95 7.80 6.82-9.32 .75
(n = 11) (n = 10) {(n = 11)

Normal M 7.35 5.47-8.45 .94 7.93 6.78~9,76 1.02 8.37 6.93-10.50 1.13
(n = 10) (n = 10) {n = 11)

AMI F 4.78 3.13-6.80 1.41 5.67 4.65-7.68 1.74 5.81 4.96-7.70 1.10
(n = 5) (n = 3) (n = 5)

AMI M 6.67 4.10-8.59 1.23 7.16 4.70-9.12 1.27 7.02 5.12-8.44 1.08
(n = 13) ' (n = 12) (n = 13)

Note. *VO, during all 3 baths significantly lower for AMI patients than for normal subjects (p < .05).
**Normal females had a significantly lower V02 during shower than normal males (p < .05);
AMI females had a significantly lower VO, during all 3 baths than AMI males (p < .05).

***y0,, during basin bath, in normal males and“AMI females, significantly lower than vo,
uring tub bath and shower (p < .05). '

69T



170

The AMI patients had lower and more variable oxygen
consumption results than the normal subjects during the
three baths (Table 13). In contrast to the normal sub- *
jects who had the highest mean oxygen consumption during
shower, the AMI group had the highest meaﬁfoxygen con-
sumption during the tub bath. The mean oxygen consump-
tion in the AMI patients was 6.14 ml/kg/min during basin
bath, 6,88 ml/kg/min during tub bath, and 6,66 ml/kg/min
during shower, The oxygen consumption of the AMI females
during bathing was lower and more variable than the bath-
ing oxygen consumption for AMI males, normal females, or
normal males. The response pattern was different for
the AMI females and males: the females had the highest
oxygen consumption during shower; and, the males had
the highest oxygen consumption during tub bath. Both
AMTI males and AMI females had the lowest oxygen consump-
tion during basin bath. In the AMI patients, oxygen
consumption ranged from a low of 3.13 ml/kg/min in an
AMI female during basin bath to a high of 9,12 ml/kg/min
in an AMI male taking a tub bath.

Repeated measures analysis of variance with two
grouping factors (Dayton, 1970) was performed to test

for presence of type (rest, basin bath, tub bath, and
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shower) , group (normal subjects and AMI patients), and
sex effects for oxygen consumption. A significant
three-way interaction (type x group X sex) was found,
F (3, 102) = 3.77, p< .013. Therefore, Hypothesis 1
was rejected. A Newman-Keuls multiple comparison pro-
cedure (Glass & Stanley, 1970) was’performed to iden-
tify the significant differences. |

Testing for type effect showed no significant
difference in oxygen consumption among'the three béths
for normal females and AMI males. In the normal males
and AMI females, the oxygen consumption during basin
bath was,significantly lower than the éxygen consump-
tion for tub bath and shower (Eﬁ<-6557 however, the
oxygen consumption during tub bath.and shower did not
differ significantly. Testing for group effect showed
that oxygen consumption during all three methods of
bathing was significantly lower in the AMI patients
as compared to the normal subjects (p < .05).

No significant sex effect for oxygen consumption
was found in normal subjects during basin bath and
tub bath; however, during shower normal females had
a significantly lower oxygen consumption than normal

males (p <.05). In the AMI subjects, AMI females had
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a significantly lower oxygen consumption during all

three baths than AMI males (p < .05),

Hypothesis 2

Hypothesis 2:stated: Cardiovascular response, as
measured by resting and peak bath heart rate, will not
differ significantly among rest, basin bath, tub bath,
and shower, between the two groups of subjects, and
between the sexes. A repeated measured analysis of
variance with two grouping factors (Dayton, 1970) was
used to test Hypothesis 2, The des¢ription and sta-
tistical analysis related to the resting heart rate
results were presented in the description of the sample
to provide baseline heart rate information. The bathing
heart rate results will now be addressed. The peak
bath heart rate findings, by group, sex, and type of
bath, are presented in Table 14,

In the normal subjects, the mean peak heart rate
was lowest during basin bath and highest dufing shower
(Table 14), The mean peak heart rate in the pormal
subjects was 86 bpm during basin bath, 89 bpm during
tub bath, and 93 bpm during shower. In the normal
group, the peak heart rate findings were most variable

during tub bath and least variable during basin bath.



Table 14

Peak Heart Rate (PHR) during Basin Bath, Tub Bath, and Shower jip Normal
Subjects and Acute Myocardial Infarction (AMI) Patients
by Group and Sex

Peak Heart Rate (bpm)
Basin Bath*** Tub Bath Shower

Group* Sex** Mean Range Sb Mean Range SsD Mean Range sD

Normal F&M 86 64-100 9.30 89 60-128 14.46 923 72-124 11.45
(n = 20) (n = 19) (n = 20)

AMI F&M 105 76-120 12.08 108 80-144 17.51 112 84-132 14.24
(n = 17) (n = 18) (n = 17)

Normal F 85 64-96 10.67 83 60-100 11.28 90 72-108 11.80
(n = 10) (n = 10) (n = 10)

Normal M 88 72-100 8.10 95 80-128 15.59 96 88-124 11.07
{n = 10) (n = 9) (n = 10)

AMI F 111 100-120 7.69 121 100-144 18.63 122 116-132 8.76
(n = 5) (E = 5) . (n =5)

AMI M 103 76-120 13.00 104 80-128 15.18 - 107 84-132 13.94
(n = 12) (n = 13) v (n = 12)

Note.

*PHR of AMI patients significantly higher than PHR of normal subjects (p < .05).
**PHR of normal females significantly lower than PHR of normal males (p < .05).
PHR of AMI females significantly higher than PHR of AMI males (p < .05).

***PHR during basin bath significantly lower than PHR during shower (p < .05).

€LT
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In the normal females, the mean peak heart rate
was 85 bpm, 83 bpm, and 90 bpm for basin bath, tub- bath,
and shower, respectively, In the normal males, the mean
peak heart rate was 88 bpm, 95 bpm, and 96 bpm for
basin bath, tub bath, and shower. Thus, the normal
males and normal females had the highest mean peak heart
rate during shower. The normal females had the lowest
mean peak heart rate during tub bath; in contrast, the
normal males had the lowest mean peak heart rate dur-
ing basin bath. The normal males had higher mean peak
heart rates during all three baths than the normal
females, Peak heart rate during bathing ranged from
a low of 60 bpm in a normal female during tub bath, to
a high of 128 bpm in a normal male during tub bath.

Like the normal subject group, the mean peak heart
rate in the AMI patient group was lowest during basin
bath and highest during shower (Table 14), However, the
peak heart rates were higher and more variable in the
AMI group as compared to the normal group, The mean
peak heart rate in AMI patients was 105 bpm during basin
bath, 108 bpm during tub bath, and 112 bpm during
shower, 1In the AMI patients, as in the normal subjects,
the peak heart rate findings were most variable during

tub bath and least variable during basin bath.
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In the AMI females the mean peak heart rate was
111 bpm, 121 bpm, and 122 bpm for basin bath, tub bath,
and shower, respectively, In the AMI males the mean
peak heart rate was 103 bpm, 104 bpm, and 107 bpmkfor'
basin bath, tub bath, and shower, respectively.. Thus,
both AMI females and AMI males had the highest mean peak
heart rate during shower and the lowest during basin
bath. The peak heart rate findings were most variable
during tub bath and least variable for basin bath in
-both the AMI females and males. The AMI females had
higher peak heart rates during all three baths than the
AMI males which contrasts with the findings in the normal
group in which the peak heart rates of the males were
higher than those of the females. The peak heart rates
of the AMI patients were higher than the peak heart
rates of the normal subjects. In the AMI group, peak
heart rate ranged from a low of 76 bpm in an AMI male
during a basin bath to a high of 144 bpm in an AMI
female during a tub bath. |

Repeated measures analysis of variance with two
grouping factors (Dayton, 1970) was performed to test
for presence of typé (rest, basin bath, tub bath, and

shower), group (normal subjects and AMI patients), and
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sex effects for heart rate. A significant type effect,
without interaction, was found, F (3, 99) = 106.20,

p < .0001. A significant group X sex interaction was
found, F (1, 99) = 10.11, p< .003. Therefore, Hypothe-
sis 2 was rejected. A Duncan's multiplé range ﬁest
(Dayton, 1970) was used to test the type effect’and to
isolate the significant differences. A Newman-Keuls
multiple comparison procedure (Glass & Stanléy,11970)
was performed to identify the significant differences
in the two-way interaction.

Testing for type effect showed that‘peak heart rate
during basin bath was significantly lower than peak
heart rate during shower (p< ,05)., Peak heart rate(
during basin bath did not differ significantly from
peak heart rate during tub bath; and, peak heart rate
during tub bath did not differ significantly from peak
heart rate during shower. Testing fqr group effect
showed that the peak heart rate of the AMI patients was

significantly higher than the peak heart rate of the

normal subjects (p< .05).

Testing for sex effect showed that normal males had
a significantly higher peak heart rate than normal

females (p< .05). Among the AMI patients, however, the



177

females had a significantly higher peak heart rate

than the males (p< .05). | -

Hypothesis 3

Hypothesis 3 stated: Cardiovascular response, as
measured by resting and aftér—bath rate pressure pro-
duct, will not differ significantly among rest, basin
bath, tub bath, and shower, between the two groups of
subjects, and between the sexes. A repeated measures
analysis of variance with two groupipg factors (Dayton,
1970) was used to test Hypothesis 3. The description
and statistical analysis related to thetresting rate
pressure product results were presented in the descrip-
tion of the sample to provide baseline rate pressure
product information. The bathing rate pressure product
results will now be addressed. The after-bath rate
pressure produc£ findings, by group, sex, and type of

bath, are presented in Table 15.

In the normal subjects, the after-bath rate pres-
sure product was similar after all three baths (Table
15) . The mean rate pressure product was lowest after
basin bath (78.55) and highest after shower (79.80);
after tub bath the mean rate pressure product was 78.99.

The mean rate pressure product was highest in normal

females after basin bath and lowest after shower; in



Table 15

Rate Pressure Product (RPP) after Basin Bath, Tub Bath, and Shower in. Normal Subjects
and Acute Myocardial Infarction (AMI) Patients by Group and Sex

After-Bath Rate Pressure Product

Basin Bath Tub Bath*** Shower

Group* n Sex** Mean  Range Sb Mean ~_ Range Sb Mean “Range Sh

Normal 22 F &M 78.55 45.12-101.84 15,11 78.99 50.88-107.92 16.59 79.80 49.92-107.20 16.65
AMI 17 F & M 115.02 76.16-167.04 28.37 119.60 75.60-204.80 34.04 110.93 76.80-147.84 21.83
Normal 11 F 72.09 45.12-94.40 14.61 70.65 50.88-91.20 13.05 70.54 49.92-96.00 12.87
Normal 11 M 85.01 61.60-101.84 13.19 87.32 64.80-107.92 15.97 89.06 67.20-107.20 15.10
AMI 4 F 125.88 79.20-167.04 39.92 147.78 76.80-204.80 52.97 119.36 95.68-145.60 20.57
AMI 13 M 111.69 76.16-149.60 24.96 110.93 75.60-163.20 22.31 108.34 76.80-147.84 22.34

Note. *RPP after all three baths significantly higher for AMI patients than for normal
subjects (p < .05). )

**After-bath RPP significantly lower for normal females than for normal males

(p

<

.05).

After-bath RPP significantly higher for AMI females than for AMI males

(p

<

.05).

***RPP significantly higher for AMI females after tub bath than after basin bath or

shower (p < .05).

8LT
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normal males by contrast, the mean rate pressure product
was lowest after basin bath and highest‘after shower.
Mean rate pressure product, in the normal group, ranged
from a low of 45.12 in a normal female after basin bath
to a high of 107,92 in a normal male after tub bath.

In the AMI patients, the after-bath rate‘préssure
product had -a different pattern, and was higher and
more variable than in the normal subjects (Table 15).
The mean after-bath rate pressure product in the AMI
group was lowest after shower (110.93), and highest
after tub bath (119.60); after basin bath the mean rate
pressure product was 115.02.

The rate pressure product. £findings were higher in
the AMI females as compared to the AMI males; and dur-
ing basin bath and tub bath, the rate pressure product
findings were more variable in the females than in the
males. In both the AMI females and males, the rate
pressure product was lowest after shower, The rate
pressure product was highest after tub bath in the AMI
females; by contrast, in the AMI males the rate pressure
product was highest after basin bath. In the AMI group,
rate pressure product ranged from a low of 75.60 in an

AMI male after tub bath to a high of 204.80 in an AMI

female after tub bath.
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A repeated measures analysis of variance with two
grouping factors (Dayton, 1970) was performed to test
for presence of type (rest, basin~bath, tub bath, and
shower) , group (normal subjects and AMI patients), and
sex effects for after-bath rate pressure product, A
significant three-way interaction (type X group X sex)
was found, F (3, 105) = 3.06, p< .031. Therefore,
Hypothesis 3 was rejected. A Newman-Keuls multiple
comparison procedure (Glass & Stanléy, 1970) was done(
to identify significant differences.

The statistical analysis related to the resting
rate pressure product findings was presented in the
description of the sample to provide baseline rate
pressure product information. The statistical analy-
sis related to after-bath rate. pressure product will
now be discussed.

Testing for type effect showed no significant dif-
ference in rate pressure product after basin bath, tub
bath, and shower in the normal females, normal males,
and AMI males. In the AMI females, however, rate pres-
sure product was significantly higher after tub bath
than after basin bath. and after shower (p< .05). Test-

ing for group effect showed that after-bath rate pressure
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product was significantly higher for the AMI group as
compared to the normal group after all three baths
Testing for sex effect showed that normal females
had a srgnlflcantly lower rate pressure product after
all three baths than normal males. The AMI females
by contrast had a 51gn1f1cantly hlgher rate pressure

product after all three baths as: compared to. AMI males.

Hypothesis 4

Hypothesis 4 stated: Cardlovascular response;vas
measured by presence of dysrhythmla, w111 not dlffer
51gn1f1cantly (a) among rest ba51n bath, tub bath, and
shower and (b) between the two groups of subjects.g The
Friedman twofway»analy51s offvar;ance.(SLegel, 1956)
was used toftest'ﬁwpothesis 4 part a. The Flsher
exact probablllty test (2-tail) (Slegel 1956) wasfi
used to test HypotheSLS 4, part b The dysrhythmla

findings are presented in Table" 16

The cardiac dysrhythmias included'frequent(unifocal
premature atrial contractlons (PACs), rare and occaSLOnal
unifocal premature ventrlcular contractlons (PVCs), and
frequent multifocal premature ventricular contractlons
(Table 16), If a premature beat occurred 1 timeﬂper&

minute or less, the occurrence was described as "rare";



Table 16

Presence and Type of Dysrhythmias among Acute Myocardial Infarction (AMI)
Patients during Rest and during Bathing*

Age

Presence and Type of Dysrhythmia during

Type Basin Tub
Patient Sex (Years) AMI Rest Bath Bath Shower
3 M 58 Anterolateral Frequent Frequent Frequent Frequent
MI Unifocal Unifocal Unifocal Unifocal
PACs PACs PACs PACs
7 M 44 Apical Occasional Occasional Frequent Occasional
SEMI Unifocal Unifocal Multifocal Unifocal
PVCs PVCs PVCs PVCs
10 F 58 Inferior Not Recorded Frequent Rare Rare
MI Unifocal Unifocal Unifocal
PVCs PVCs PVCs
12 F 64 SEMI Occasional None None Occasional
Unifocal Unifocal
PVCs PVCs
13 M 45 Postero- Occasional Occasional Occasional Occasional
lateral Unifocal Unifocal Unifocal Unifocal
SEMI PACS‘ PACs PACs PACs
14 F 48 Infero- None None Occasional Occasional
posterior  MI Unifocal Unifocal’
(extensive) PVCs PVCs
17 M 56 Inferior & None Occasional Occasional Occasional
RV MI Unifocal Unifocal Unifocal
PVCs PVCs PVCs

Note.
and shower.

*No significant difference in presence of dysrh

ythmia among rest, basin bath, tub bath,

SEMI = subendocardial myocardial infarction; . Rare = 1 premature beat per minute, or
PVCs = premature ventricular contractions; ‘ o less; n ' o
PACs = premature ventricular contractions; Occasional = 2-5 premature beats per

minute;

Frequent = 6 or more premature beats per

minute.

z81
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if a premature beat occurred 2-5 times per minute, the
occurrence was described as occasional; and, if a
premature beat occurred 6 or-more times per minute,
the occurrence was described as %“frequent."

Cardiac dysrhythmias occurred in 5 (71%) of the 7
AMI patients with dysrhythmias during basin bath, in
6 (86%) of the patients during tub bath, .and in all 7
(100%) of the patients during shower (Table 16). The
resting electrocardiogram, which was obtained in 6 of
the 7 AMI patients with dysrhythmias, showed presence
of dysrhythmia in 3 (50%) of the 6 patients.

The presence, type, and frequency of the dysrhythmia
did not change during rest and the thrée methods of
bathing in three of the‘AMI'patients (Patients 3, 13,
and 17), In Patient 7,.occasional unifocal premature
ventircular contractions (PVCs) were present during
rest, basin bath, and shower; the PVCs became frequent
and multifocal during tub bath. However, in Patient 10
the frequent unifocal PVCs observed during basin .bath
decreased to rare PVCs during tub bath and shower.
Patient 12 had no PVCs during basin bath or tub bath,
but she had occasional unifocal PVCs during rest and

during shower, In Patient 14, no dysrhythmias were
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observed on her tracing during rest or basin bath;
however, occasional unifocal PVCs were observed dur-
ing tub bath and shower.

The Friedman two-way analysis of variance by ranks
(Siegel, 1956) was used to test for type effect in
presence of dysrhythmia. The Friedman test showed
no significant difference in presence of dysrhythmia
among rest, basin bath, tub bath, and shower, Friedman's
Chi Square = .94, p< .815). Therefore, Hypothesis 4,
part a, was not rejected.

No cardiac dysrhythmias were observed on the electro-
cardiographic tracings of the normal subjects during
rest or during bathing. However, cardiac dysrhythmias
were observed on the electrocardiographic tracings of
7 (41%) of the 17 AMI patients (Table 16). (Complete
electrocardiographic data were not obtained for one AMI
patient due to an equipment problem). Three (43%) of
the 7 AMI patients with dysrhythmias were females.

The Fisher exact probability test (2-tail) showed
that presence of dysrhythmia differed significantly
between the normal subjects and the AMI patients

(p< .002). Therefore, Hypothesis 4, part b, was

rejected.
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Hypothesis 5

Hypothesis 5 stated: Cardiovascular response, as
measured by presence of ST segment change of 1 mm or
more, will not differ significantly (a) among the three
methods of bathing and (b) between the two groups of
subjects. No change in ST segment of 1 mm or more dur-
ing or after the bath as compared to before the bath
was observed on the electrocardiographic tracings of
the normal subjects or of the hospitalized AMI patients.
No statistical test was indicated. Hypothesis 5, part

a, and Hypothesis .5, part b, were not rejected.

Hypothesis 6

Hypothesis 6 stated: Rating of perceived exeftion
will not differ significantly among the three methdds
of bathing (a) in the normal subjects and (b) in the
hospitalized AMI patients. The Friedman two-way
analysis of variance by ranks (Siegel, 1956) was used
to test Hypothesis 6. The rating of perceived exertion
scale ranges from 6 to 20 with verbal descriptors
accompanying every odd number (Borg, 1973). A ratiﬁd
of 7 is described as very, very light and a rating of

19 is described as very, very hard.
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In the normal subjects, the median 'score for rating
of perceived exertion (RPE)ﬁforvall three baths was 9,
or very light, The mean ranks for basin bath, tub
bath, and shower were 2,52, 1.70, and 1.77, respec-
tively, with a high rank signifying a high RPE and a
low rank signifying a low RPE.

The Friedman test showed that in the normal subf
jects, the RPE rankings differed significantly among
the three bath.methods, Friedman's Chi Square = 9.07,
p < .011. Therefore, Hypothesis 6, pa;t a, was rejected.

A non-parametric multiple comparison procedure
(Noether, 1971) was performed to locate the signifi-
cant differences in RPE among the three bath methods.
The multiple comparison procedurebéhOWed that the RPE
ranking was significantly higher (or that:perceived
exertion was significantly greater) for‘basin bath as
compared to tub bath and shower (P <.05). The com-
parison.procedure showed that the RPE for tub bath
and shower did not differ significantly.

In AMI patients, the median RPE scores for basin
bath, tub bath, and shower were 10,5, 9.0, and 9.5,
respectively, and the mean ranks were 2.16, 1.75,

and 2,09. The Friedman test showed no significant
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differences among the AMI patients' RPE rankings for
the three bathing methods, Friedman's Chi Square = 1.53,

P < ,465, Therefore, Hypothesis 6, part b, was not

rejected.

Hypothesis 7

Hypothesis 7 stated: Duration of bath.will not.
differ significantly among the three methdds of bathing
(a) in the normal subjects and (b) in the hospitalized
AMI patients, A repeated measures analysis of wvariance
(Dayton, 1970) was used to test Hypothesis 7. In the
normal subjects the mean duration was 502;45 seconds
for basin bath, 376.23 seconds for tub bath,.ahd 343.16
seconds for shower (Table 17). Analysis of vafiance
with repeated measures showed that, in the normal sub-
jects, bath duration differed significantly among the
three baths,‘g (2, 44) = 20,70, p < .001; therefore,
Hypothesis 7, part a, was rejected.

A Newman-Keuls multiple comparison procedure
(Glass & Stanley, 1970) was performed to identify the
significant differences. The Newman-Keuls test showed
that, in normal subjects, the duration for basin bath
was significantly longer than the duration of tub bath

or the duration of shower (p < ,05), and that tub bath

and shower duration did not differ significantly.



Table 17

Bath Duration (in seconds) for Basin Bath, Tub Bath, and Shower ip Normal Subjects
and by Acute Myocardial Infarctlon (AMI) Patients

Basin Bath Tub Bath Shower

Group n Sex Mean SD Mean Sb Mean SD

Normal 22 F&M 502.45%* 179.33 376.23 146.45 343.16 82.57
AMI 18 F&M 492,72%% 98.09 571.00 93.16 526.58 92.61
Normal 11 F 510.63 157.99 344.23 84.60 322.23 86.00
Normal 11 M 494.27 205.97 408.23 188.76 364.09 77.18
AMI S F 481.80 147.42 583.00 66.76 501.70 - 45,23
AMI 13 M 496.92 79.48 566.38 103.57 536.15 105.41

Note. *In normal subjects, basin bath duration significantly longer than tub bath and
shower duration (p < .05).

**In AMI subjects, basin bath duration significantly shorter than tub bath duratlon
(p < .05).

Duration tested within each group only.
Duration not tested by sex or between the two groups.

88T
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In the hospitalized AMI patients, the mean dura-
tion was 492,72 seconds for basin bath, 571 seconds
for tub bath, and 526,58 seconds for shower (Table 17).
Analysis of Vériance with repeated.measures (Dayton,

1970) showed that, in the AMI patients, bath duration

differed significantly among the bath methods, F (2, 36)
5.24, p< ,0l1). Therefore, Hypothesis 7, part b, was
rejected,

A Newman-Keuls multiple comparison procedure (Glass
& Stanley, 1970) was performed to isolate the signifi-
cant differences. The Newman-Keuls test showed that,
in AMI patients, the duration for basih bath was sig=-
nificantly shorter than the duration of the tub bath
(p < .05). The Newman-Keuls test showed that no signifi-
cant differences existed between the duration of basin

bath and shower, and between the duration of tub bath

and shower.

Hypothesis 8

Hypothesis 8 stated: Ranking of "ease of bathing"
will not differ significantly among the three methods
of bathing (a) in the normal subjects and (b) in the
hospitalized AMI patients. The Friedman two-way

analysis of variance by ranks (Siegel, 1956) was used
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to test Hypothesis 8, A rank éf 1 signified the easiest
bath and a rank of 3 signified the hardest bath; a rank
of 2 signified a degree of ease between easiest and
hardest.

In normal subjects, the median score for ease was
3, or hardest, for basin bath; 2 for tub bath; and 1,
or easiest, for shower. The mean ranks for basin bath,
tub bath, and shower were 2.77, 1.68, and 1.55, respec-
tively. The Friedman test showed. that the ease rankings
differed significantly among the bath methods, Friedman's
Chi Square = 19.91, p < .001. Therefore, Hypothesis 8,
part a, was rejected. |

A non-parametric multiple comparison Procedure
(Noether, 1970) was performed to locate the significant
differences in ease rankings among the bath methods.
The multiple comparison procedure showed that, in normal
subjects, the ease ranking for basin bath was signifi-
cantly higher (signifying harder) than the ease ranking
for tub bath and shower (p < .05). The ease ranking for
tub bath did not differ significantly from the ease
ranking for shower,

In AMI patients, the median score for ease was 2 for

basin bath, 1.5 for tub bath, and 2 for shower; the mean
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ranks for basin bath, tub bath, and shower were 2.22,
1.72, and 2,06. The Friedman test showed that the
ease rankings did not differ significantly among basin

bath, tub bath, and shower, Friedmants Chi Square =

2.33, p<.311. Therefore, Hypothesis 8, part b, was

not rejected.

Hypothesis 9

Hypothesis 9 stated: Ranking of "enjoyment of bath"
will not differ significantly among the three methods of
bathing (a) in the normal subjects and (b) in the hos—
pitalized AMI patients. The Friedman two-way analysis
of variance by ranks (Siegel, 1956) was used to test
Hypothesis 9. A rank of 1 signified the most enjoy-
able bath and a rank of 3 signified‘the least enjoyabie
bath; a rank of 2 signified a level of enjoyment in

between the most enjoyable and the least enjoyable

bath.

In normal subjects, the median score for enjoymen£
of bath was 3, or least enjoyable, for basin bath, 2
for tub bath, and 1, or most enjoyable, for shower;
and, the mean ranks for basin bath, tub bath, and
shower were 3, 1.68, and 1,32, respectively. The

Friedman test showed that the enjoyment rankings differed
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significantly among the three bath methods, Friedman's
Chi Square = 34.45, p < ,001, Therefore, Hypothesis
9, part a, was rejected,

A nonparametric multiple comparison procedure -
(Noether, 1971) was performed to locate the signifi-
cant differences in bath enjoyment rankings among i
the bath methods. The multiple comparison procedure
showed that, in normal subjects, the enjoyment‘rank
for basin bath was significantly higher (signifying
less enjoyment) than the enjoyment rank for tﬁb‘péﬁh
and shower (p < .05), and that no significant différﬁ
ences existed between the enjoyment ranks for ﬁﬁb bath
and shower, a

In the AMI patients, the median scores fq# ehjéy—
ment of basin bath, tub bath, and shower were.3,vi, and
2, respectively, and the mean ranks were 2.78,vl.44,
and 1.78. The Friedman test showed that the enqument
rankings differed significantly among the bath methoqé,
Friedman's Chi Square = 17.33, p < .001. Iherefofé, |
Hypothesis 9, part b, was rejected.

A nonparametric multiple comparison procedure was

performed to locate the significant differences in bath

enjoyment rankings among the three bath methods. The
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multiple comparison procedure showed that, in AMI sub-
jects, the enjoyment rank for basin~nath was signifi-
cantly higher (signifying less enjoyment) than the
enjoyment rank for tub bath and shower (p< .05), and
that no significant differences existed between the

enjoyment ranks for tub bath and shower.

Hypothesis 10

Hypothesis 10 stated: Ranking of "feeling ciean A
after bath" will not differ significantly among the |
three methods of bathing (a) in the normal subjects
and (b) in the hospitalized AMI patients. The Friedman
two-way analysis of variance by ranks (Siegel, 1956)
was used to test Hypothesis 10. A rank of 1 represented
"most clean," a rank of 3 represented "least clean,"
and a rank of 2 signified a rank between most clean
and least clean.

In the normal subjects, the median score for feeling
clean after the bath was 3 (or least clean) for basin
bath, 2 for tub bath, and 1 (or most clean) for shower.
The mean ranks for basin bath, tub bath, and shower were
2,86, 2.05, and 1.09, respectively. The Friedman test
showed that the feeling clean rankings differed sig-

nificantly among the bath methods, Friedman's Chi
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Square = 34.64, p< .001l, Therefore, Hypothesis 10,
part a, was rejected.

A nonparametric multiple comparison procedure
(Noether, 1971) was performed to locate the signifi- .
cant differences in feeling clean rankings among the
three bath methods. The multiple comparison procedure
showed that the feeling clean ranks differed signifi-
cantly among all three bath méthods with the normal
subjects feeling most clean after the éhéwer and least
clean after the basin bath (p < .05). |

In the AMI patients the median score for "feeling
clean after bath" was 3 (or least clean) for basin bath,
2 foritub bath, and 1 (or’most clean) for shower. The
mean ranks for basin bath, tub bath, and shower were
2.89, 1,61, and 1,50, respectively, The Friedman test
showed that feeling clean rénkings differed significantly
among the bath methods, Friedman's Chi Squate = 21.44,

P <.,001. Therefore, Hypothesis 10, part b, was rejected.

A nonparametric multiple comparison procedure was
performed to locate significant differences in feeling
clean rankings among the three bath methods. The mul-

tiple comparison procedure showed that, in AMI patients,

the feeling clean ranking was significantly higher
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(signifying less clean) for basin bath as compared to
tub bath and shower (p< .05). The multiple comparison
procedure showed that no significant difference existed

between the feeling clean ranks for tub bath and shower.

Hypothesis 11

Hypothesis 11 stated: Ranking by the hospitalized
acute myocardial infarction patients of "appropriateness
of bath for you at this stage of your recovery" wiil not
differ significahtly among the three methods of bathing.
The Friedman two-way analysis of variance by ranks
(Siegel, 1956) was used to test Hypqtﬁesis 11. A rank
of 1 represented "most appropriate" and a rank of 3
represented “least appropriate” with 2 signifying a
rank between most appropriate and least'aﬁpropriate.

The median score for appropriateness was 3 (signify-
ing least appropriate) for basin bath, 2 for tub bath,
and 1 (signifying most appropriate) for shower. The
mean ranks for basin bath, tub bath, and shower were
2.89, 1.72, and 1.39, respectively. The Friedman test
showed that the appropriateness rankings.differed sig-
nificantly ambng the three bath methods, Friedman's

Chi Square = 22.33, p < .00l. Therefore, Hypothesis 1l

was rejected.
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A nonparametric multiple comparison procedure
(Noether, 1971) was performed to locate the signifi-
cant differences in appropriateness rankings among
the methods of bathing. The mu;tiple comparison pro-
cedure showed that the appropri;teness rank for basin
bath was significantly higher (signifying less appro-
priate) than the ranks for tub bath and shower (p .05),

and that the ranks for tub bath and shower did not

differ significantly,

Additional Findings

Type, Group, and Sex Effects
for Oxygen Consumption
Measured in Mets

Type, group, and sex effects for oxygen consumption
measured in ml/kg/min were discussed under the findings
for Hypothesis 1. Oxygen consumption, however, was
also measured in mets., To obtain mets, the individual's
bathing oxygen consumption, in ml/kg/min, was divided
by his resting oxygen consumption in ml/kg/min. A
repeated measures analysis of variance with two grouping
factors (Dayton, 1970) was used to analyze the oxygen
consumption findings measured in mets. The mets resuits,

by group, sex, and type of bath, are presented in Table

18.



Table 18

Oxygen Consumption (V02) Measured in Mets during Basin Bath, Tub Bath, and Shower
Normal Subjects and Acute Myocardial Infarction (AMI) Patients
by Group and Sex

Oxygen Consumption (Mets)

Basin Bath*** Tub Bath Shower

Group* Sex** Mean Range SD Mean Range SD Mean Range sD

Normal F & M 2.13 1.24-2.69 .29 2.19 1.84-2.72 .28 2.24 1.90-2.82 .25
(n = 21) (n = 20) (n = 22)

AMI F &M 1.82 1.30-2.28 .27 2.04 1.49-2.50 .28 2.04 1.64-2.40 .23
(n = 18) (n = 16) (n =17)

Normal F 2.18 1.71-2.69 .29 2.14 1.87-2.68 .29 2.19 1.90-2.70 .27
(n = 11) (n = 10) “(n = 11)

Normal M 2.07 1.24-2.28 .30 2,23 1.84-2.72 .29 2.29 2.06-2.82 .22 .
{(n = 10) (n = 10) (n =11)

AMI F 1.55 1.30-1.85 .22 1.90 1.49-2.12 .35 l.§2 -1.64-2.26 .26
(n = 5) (n = 3) {(n = 5)

AMI M 1.92 1.55-2.28 .22 2.07 1.67-2.50 .27 2.08 .1.78-2.40 .20
(n = 13) (n = 13) (n = 12)

Note. *VO, in mets during all 3 baths significantly lower for AMI patients as compared to

normal subjects (p < .05).
**No signlflcant difference in Vo2 in mets between females and males.

***y02 in mets during basin bath in AMI patients sxgnlflcantly lower than VO3 during tub
bath and shower (p < .05).

L6T



198

In normal subjects, the mean energy cost was 2.13
mets during basin bath, 2.19 mets during'tub bath, andv
2,24 mets during shower (Table 18). In normal subjects,
the energy cost of bathing ranged from a low of 1.24
mets in a normal male during basin bath to a high of
2.82 mets in a normal male during a shower.

The energy cost of bathing in AMI subjects was
lower than that of normal subjects. For AMI patients,
taking a basin bath required 1,82 mets, and taking a tub
bath and a shower each required 2;04 mets. The energy‘
cost of bathing ranged, in the AMI group, from a low |
of 1.30 mets in an AMI female taking a basin bath to
a high of 2.50 mets in an AMI male taking a shower.

Repeated measures analysis of variance with two
grouping factorsA(Dayton, 1970) was perfqrmed to test
for presence of type, group, and sex effects for energy
cost measured in mets, No significant sex effect was
found, F (1, 99) = .15, p< .704. A significant type
X group interaction was found, F (3, 99) = 6.61,

P < .0005. A Newman-Keuls multiple comparison procedure
(Dayton, 1970) was performed to identify the significant
differences.

Testing for tybe effect showed no significant dif-

ference in met energy cost among the three methods of
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bathing in the normal subjects. In the AMI patients,
however, energy cost during basin bath was signifi-

cantly less than energy cost during tub bath or

shower (p< .05). Testing for group effect showed that
thg AMI patients had a significantly lower energy cost

during all three methods of bathing than the normal

subjects (p < .05).

Oxygen Debt after Shower

Immediately after the subject completed the shower
and sat down, after-shower oxygen cbnsuﬁption was mea-
sured for 131 to 195 seconds to obtain an index of the
oxygen debt. Oxygen debt was defined as "the oxygen con-
sumed during recovery that. is in excess of the amounts
that normally would have been consumed at rest dﬁring an
equivalent time period" (Lamb, 1978, p. 80).

The duratioh of the oxygen debt collection was 180
seconds in all of the normal subjects and in 11 (69%)
of the AMI patients. The oxygen debt collection was
131 seconds in 2 AMI patients, and 149 seconds, 151
seconds, or 195 seconds in the other 3 AMI patients.

The duration of the oxygen debt collection was shorter

than specified in the research protocol for the 4 AMI

patients because the 60 liter Douglas bag was not
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available and the 30 liter bag was not large enough
for a 3-minute cqllection in some subjects; the collec-
tion was longer than specified in 1 AMi patient due to
a procedural problem.

To obtain the oxygen debt: value, the subject's
resting oxygen consumption in ml/min (which was obtained
during 3 minutes of supine rest) was subtracted from
his after-bath oxygen consumption in ml/min (which was
obtained immediately after the shower while the subject
was sitting quietly in a chair), The oxygen debt re-
sults are shown in Table 19.

Oxygen debt averaged 112.95 ml/min in the normal
subjects, ranging from 51 to 187 ml/min (Table 19).
Oxygen debt averaged 130.81 ml/min in the AMI subjects,
ranging from 69 to 301 ml/min.

Oxygen debt was measured for descriptive purposes

and to add to the understaﬁding of the bath oxygen.

consumption findings. The oxygen debt findings were

not analyzed statistically.

Type, Group, and Sex Effects
for Heart Rate Change

The subject's pulse was taken immediately before

and immediately after each bath, according to the



Table 19

Oxygen Debt after Shower in Normal Subjects and Acute Myocardial
Infarction (AMI) Subjects by Group and Sex

’ Weight Oxygen Debt after Shower (ml/min)
Group n Sex (kg) Mean Range SD
Normal 22 F &M 68 112.95 51-187 : 33.48

AMI 16 F &M 87 130.81 69-301 54.73
Normal 11 F 60 96.09 51-143 28.83
Normal 11 M 76 129.82 82-187 29.94
AMI 4 F 98 101.25 69-125 23.47
AMI 12 M 83 140.67 85-301 - 59.26

T0¢
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research protocol, The before-bath pulse was sub-
tracted from the after-bath pulse to obtain a heart
rate change score. A repeated measures analysis of
variance with two groupiﬁg factors (Dayton, 1970) was
used to analyze the heart rate’change scores, The
heart rate change scores, by group, sex, and type of
bath are presented in Table Zd,

In normal subjects, little heart rate change was
observed after the bath as compared'to before the bath,
The mean heart rate change score'was approximately 1
to 3 bpm after the three baths and ranged from -8 to
12 bpm, In AMI subjects a greater heart rate change
was observed. The mean heart rate change score was
approximately 10 to 12 bpm. after all three baths and
ranged from -12 to 28 bpm.

A repeated measures analysis of variance with
two grouping factors (Dayton, 1970) was performed to
test for the presence of type, group, and sex effects
for heart rate change. No significant type effect was

found, F (2, 72) = ,38, p< .687; and, no significant

How-

sex effect was found, F (1, 72) = .16, p< .692.

ever, a significant group effect was found, F (1, 72)

12.70, p< .001. Heart rate change for the AMI patients



Heart Rate Change from Before-Basin Bath, Tub Bath, and Shower to After-
Bath in Normal Subjects and in Acute Myocardial Infarction (AMI)

Table 20

by Group and Sex

Heart

Rate Change (bpm)

(After-Bath Heart
Basin Bath**«*

Rate--Before-Bath Heart Rate)

Tub Bath

Shower

Group¥* N Sex** Mean Range Sb Mean Range SD Mean Range sb
Normal 22 F & M 3.45 -4 to 12 4.50 1.27 -4 to 8 3.57 2.18 -8 to 12 4.57
AMI 18 F & M 9.78 0 to 28 7.91 11.78 =12 to 28 11.76 9.11 0-to 28 7.86
Normal 11 F 4.36 0 to 12 4.18 2.18 -4 to 8 4.14 3.64 -4 to 12 4.54
Normal 11 M 2.54 -4 to 12 4.82 0.36 -4 to 4 2.80 0.73 -8 to 8 4.31
AMI 5 F 8.00 4 to 20 6.93 12.80 ~8 to 24 12.46 7.20 0 to 20. 8.67
AMI 13 M 10.46 0 to 28 8.41 11.38 =12 to 28 11.98 9.85 0 to 28 7.76
Note. *Heart rate change score for AMI patients significantly higher than that for normal

subjects (p < .05).

**No significant difference in heart rate change between females and males.
***No significant difference in heart rate change among the 3 bath methods.

€02
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was significantly higher than heart rate change for -

the normal subjects.

Relation of Bath Preference at Home
to Bath Preference in the Study

The Fisher exact probability test (2-tail) (Siegel,
1956) was used to examine the relationship bétween,the
type of bath the subject usually took while at home
and the type of bath chosen as first choice, or bgst,
for ease, enjoyment, feeling clean, and appropriate- . -
ness.

Only four subjects chose the basin bath as thef
easiest bath. No significant difference was found,
between those who tub bathed at home and those who
showered at home in the ranking of basin bath as

first choice for ease (p < .078).

No subject chose the basin bath first, or best,
for enjoyment, feeling clean, or appropriateness. :Four
subjects, however, chose the basin bath as second choice
for enjoyment; 5 chose the basin bath as second choice
for feeling clean; and, 2 subjects chose basin bath as
second choice for appropriateness. The remaining sub-

jects chose the basin bath as third choice, or worst,

for enjoyment, feeling clean, and appropriateness. ..
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No significant difference was found between sub-
jects who tub bathed at home and‘thoée who showered
at home in selection of tub bath (p < .730)§9f shower .
(p < .096) as first choice for ease. Subjects who tub
bathed at home, however, chose tub bath as first choice
for enjoyment significantly more than those who showered
at home (p < .035); and, subjects who showered at home
chose the shower as first choice for enjoyment ‘signifi-
cantly more than those who tub bathed at home (p < .035).

Subjects who took a tub bath at home selected tub
bath as first choice for feeling clean significantly
more than those who showered at home'(9g<.004f.‘.Sub—
jects who took a shower at home selected shower as first
choice for feeling clean significantly more often than
those who tub bathed at home (p <.004). Nofsignificant
difference was found, however, between subjécts who tub
bathed at home and those who showered at hoﬁeviﬁ fhe

selection of tub bath or shower as first choice for

appropriateness (p < .151),

Spearman Correlations for
Selected Variables

Spearman rank—correlation'coefficients (Glass &

Stanley, 1970) were calculated for selected‘yaxiables.
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The following variablés were among those examined:
bath rating of perceived exertion and bath peak heart
rate; age and bath oxygen consumptién in ml/kg/min;
weight and peak bath heart rate; weight and bath oxygen
consumption in ml/kg/min; weight and after-bath rate
pressure product; duration of bath and bath oxygen con-
sumption in ml/kg/min; duration of bath and peak bath
heart rate; length of stay in coronary care unit and
peak bath heart rate; length of stay in coronary care
unit and bath oxygen consumption in ml/kg/min; and,
number of days after coronary care unit transfer and
bath oxygen consumption in ml/kg/min._ No significant

correlations were found for any of the variables tested.

Summary of Findings

The findings of the study related to the three
bath methods will be summarized in the order in which
they were presented, beginning with a summary of the
results from testing the 11 hypotheses; and ending with
a summary of the analysis of additional findings. Oxygen
consumption findings, peak heart rate findings, and
rate pressure product findings during bathing were ana-
lyzed for type (basin bath, tub bath, and shower),‘group

(normal subjects and acute myocardial infarction subjects)

and sex effects (Hypotheses 1, 2, and 3).
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Testing the oxygen consumption findings for type
effect showed no significant difference in oxygen con-
sumption among the three baths for normal females and
AMI males; however, in normal males and AMI females,
oxygen consumption was significantly lower for basin
bath as compared to tub bath and shower. Testing for
group effect showed that oxygen consumﬁtion during all’
three baths was significantly lower for the AMI group |
as compared to the normal group. And, testing for sex
effect showed that normal females had a significantly
lower oxygen consumption during shower than normal
males; but, no significant differences were found
between normal females and normal males during basin
bath and tub bath. The AMI females had a significantly
lower oxygen consumption during all three baths than
AMI males.

Testing the peak bath heart rate findings for
type effect showed that peak heart rate was signifi-
cantly lower during basin bath than during shower in
all of the subjects; however, no significant differences
were found between basin bath and tub bath, or between
tub bath and shower. Testing the peak heart rate results

for group effect showed that the peak bath heart rate



208

was significantly higher in the AMI patients than in
the normal subjects, Testihg for sex effect showed
that normal males had a significantly higher peak bath
heart rate than ﬁormal femalés while AMI females had a
significantly higher peak bath heart rate than AMI
males.

Testing the after-bath rate pressure product
results for type effect showed no significant differ-
ence in rate pressure product after basin bath, tub
bath, and shower in normal females, normal males, and
AMI males. In the AMI females, howeVer, rate ‘pressure
product was significantly higher after tub bath as
compared to after basin bath and shower, Testing for
group effect showed that after-bath rate pressure pro-
duct was significantly higher in the AMI group as com-
pared to the normal group, Testing for sex effect
showed that normal females had a significantly lower
after-bath rate pressure than normal males while AMI
females had a significantly higher after-bath rate
pressure product than AMI males.

Presence of dysrhythmia during bathing wés ana-
lyzed for type and group effects (Hypothesis 4).

Presence of dysrhythmia did not differ significantly
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among the three bath methods; however, the AMI patients
had significantly more cardiac dysrhythmias than the
normal subjects,

A ST segment change of 1 mm or more was not ob-
served on any of the subject's electrocardiographic
tracings during or after bathing as compared to before:
bathing (Hypothesis 5).

Statistical analysis of the rating of perceived
exertion findings for type effect was performed within
each group of subjects (Hypothesis:6). “The normal sub-
jects perceived basin bath as requiring significantly
more exertion than the tub bath or shower; but, the
normal subjects perceived no significant difference in -
the exertion for tub bath and shower. In the AMI
patients, rating of perceived exertion did not differ
significantly among the three bath methods,

Bath duration was analyzed for type effect within
each group of subjects (Hypothesis 7). In the normal
subjects, the duration of the basin bath was signifi-
cantly longer than the duration of the tub bath and
shower; but, the duration of the tub bath and shower
did not differ significantly  In the AMI patients,

the duration of basin bath was significantly shorter
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than- the duration of tub bath; but, the duration of
basin bath and shower, and of tub bath and shower, did
not differ significantly,

The ‘preference variables, ease of bath, enjoyment
of bath, and feeling clean after bath, were analyzed
within each group of subjects for type effect (Hypothe-
ses 8, 9, and 10), The variable, appropriateness of
bath, was analyzed. for type effect within the AMI
patient group only (Hypothesis 11).

The normal subjects ranked basin bath as: signifi-
cantly less easy than tub bath or shower; however, the
ease rankings for tub bath and shower did not differ
significantly. 1In the AMI patients no significant dif-
ference in ease ranking was found among any of the bath
methods. The normal subjects and the AMI patients
enjoyed the basin bath significantly less than the tub
bath or shower; however, no significant difference was
found in the enjoyment rankings for tub bath and shower.

In normal subjects, the feeling clean ranks dif-
fered significantly among all three baths with the sub-
jects feeling most clean after the shower and least

clean after the basin bath. In AMI patients, the feel-

ing clean ranking for basin bath also showed that the
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AMI patients felt significantly less clean after basipr
bath as compared to after tub bath.ana shower. Héwé&éf;
in the AMI patients, no significant difference waé ”“
found in the feeling clean ranks for tub bath and‘;
shower. The AMI patients ranked the basin bath as
significantly less appropriate for them than the tub'
bath and shower. No significant difference was foupd,
however, in the appropriateness ranks for tub bath.énd’
shower. R

In the analysis of additional findings, bath
oxXygen consumption, measured in mets, was examined o
for type, group, and sex effects. In normal subjécts,
no significant difference in met eneréy cost was fpund
among the three bath methods; in thé AMI patients; how-
ever, energy cost during basin bath was significantiy
less than energy cost during tub bath or shower.k’ﬁp_‘h
significant sex effect was found; however, a sign;fi;i
cant group effect was found. The AMi patients had a‘
significantly lower energy cost during bathing thani
the normal subjects.

The after-shower oxygen debt findings were desc;ibed
by group and sex in terms of duration, means, ranges,

and standard deviations. Oxygen debt, which was
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measured during approximately 3 minutes of sitting rest,
ranged from a low of 51 ml/min to a high of 301 ml/min.
Oxygen debt averaged 113 ml/min in the normal group

and 131 ml/min in the AMI group.

Heart rate change, before-bath heart rate sub-
tracted from after-bath heart rate, was analyzed. No.
significant type or sex effect wasifound; however, a
significant group effect was found since the heart rate
change score was significantly higher for AMI patients
as compared to normal subjects.

The relationship between the type of bath the sub-
ject usually took while at home and the t?pe of bath
chosen as first choice, or best, for ease, enjoyment,
feeling clean, and appropriateness, was examined. No
subject chose the basin bath as first for enjoyment,
feeling clean, or appropriateness, Four subjects chose
the basin bath as best for ease; however, no.significant
difference was found between those who tub bathed at
home and those who showered at home .in the ranking of
basin bath as first choice, or best, for ease.

No significant difference was found between sub-

jects who tub bathed at home and those who showered

at home in selection of tub bath or shower as their
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first choice for appropriateness. However, subjects
who tub bathed at home chose tub bath as first choice
for enjoyment and feeling clean significantly more
than those who showered at home; and, subjects who
showered at home selected the shower as first choice
for enjoyment and feeling clean significantly more
often than those who tub bathed at home.
Spearman-rank correlation coefficients were per-
formed for a number of selected variables including
peak heart rate and rating of perceived exertion, age
and bath oxygen consumption, and weight and bath oxygen

consumption. No significant correlations were found

for any of the variables tested.



CHAPTER 5
SUMMARY OF THE STUDY

Patient activity prescription is more often based
on intuition and tradition than on scientific evidence
because iittle research has been conducted to measure
the éatient's oxygen consumption, cardiovascular
response, rating of perceived exertion, and preference
during common activities. The use of tradition to
guide patient activity selection and progression is
especially apparent in the care of the acute myocardial
infarction patient, The hospitalized acute myocardial
infarction patient, for example, is often required to
bathe from a basin, and prohibited from taking a tub
bath or shower, until late in his hospitalization or
until after he goes home .

Prohibiting the myocardial infarction patient from
taking a tub bath and shower has little empirical foun-
dation and is in need of scientific study. Requiring
bathing by basin, and prohibiting bathing by tub and
shower, may not be in the patient's best interests.
Maintenance of basin bathing may increase deconditioning,
retard adaptation to higher level activities, and

214
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exaggerate the patient's feelings of dependency and
invalidism; and, taking a tub bath or shoWer may be
well within the patient's capabilities, in terms of
the required oxygen consumption and cardiovascular
response, and be preferred by pétients.

Therefore, the following research questions were
investigated:

1., What is the difference in oxygen consumption,
heart rate, and rate pressure product among rest, basin
bath, tub bath, and shoWer, between the two groups of‘
subjects (normal subjects and hospitalized acute myo-
cardial infarction patients), and between the sexes?

2. What is the difference in presence of dys-
rhythmia (a) among rest, basin bath, tub bath, and
shower and (b) between the two groups of subjects?‘

3. What is the difference in ST segment change
of 1 mm or more (a) among the three methods of bathing
and (b) between the two groups of subjects?

4. What is the difference in bath duration among
the three methods of bathing in each group of subjects?

5.. What is the difference in ranking of perceived
effort, ease of bath, enjoyment of bath, and feeling

clean after the bath among the three methods of bathing

in each group of subjects?
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6. What is the difference in ranking of appro=-
priateness of bath among the three bath methods by

the myocardial infarction patients?

Summarz

Levine's conservation of energy pr1nc1ple prov1ded
the focus for the research. A repeated measures de51gn
with two grouping factors was used to study 22 normal
subjects and 18 hospitalized acute myocardial 1nfarcexw
tion (AMI) patients during rest, basin bath, tub bath
and shower, The resting measurements were performed
to provide descriptive, baseline data and to enhahee
understanding of the findings. The bathing meaéure;“
ments were performed to compare the bath methods .

The normal subjects were studied on 1 day durlng
rest and during the three randomly ordered baths, the
AMI patients were studied on 3 consecutive days during
rest and during the three randomly ordered baths. The
normal subjects were healthy subjects (primarily nurses
and medical students) who averaged 29 years of age.

The AMI patients, averaged 49 years of age, hadvremained—
in the coronary care unit for an average of 5 deys, ehd
were an average of 9 days postinfarction and 4 days‘post-

transfer from the coronary care unit. Most of the AMI
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patients had multifaceted health problems in addition
to the myocardial infarction; and, most of the
patients had experienced complications early in their
recovery from the infarction.

The open-circuit Douglas bag method was used to
measure oxygen consumption in the subjects durihg rest
and during bathing, Oxygen consumption was also mea-
sured immediately after the shower, during sitting rest,
to determine oxygen debt. A Holter monitor was used to
record a continuous electrocardiogram during rest and
bathing. A conventional cuff sphymomanometer and stetho-
scope were ﬁsed.to measure blood pressure during rest
and after each bath. The systolic blood pressure find-
ings were multiplied by the radial pulse taken immedi-
ately before the blood pressure measurement to obtain
the resting and after-bath rate pressure products.
Cardiovascular response, during rest and during each
bath method, was examined by determining resting heart
rate, resting rate pressure product, peak bath heart
rate, after-bath rate pressure product, presence of
dysrhythmia during rest and bathing, and presence of a
ST segment change of 1 mm or more during or after the

bath as compared to before the bath.
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A stop watch was used to measure the duration of
each of the three béths..JAfter rest and after each
bath, the subject selected a number from the rating
of perceived exertion scale to indicate the degree of
effort perceived during supine rest and during each
of the three baths, After completing all three baths,
the subject completed a preference questionnaire in
which the subject was asked to rank the three baths
for ease, enjoyment, and feeling clean. In the ques-
tionnaire, the. acute myocardial infarction patients
were also asked to rank the three baths for "“appropri-

ateness for you at this stage of your recovery,"

Discussion of Findings

Oxygen Consumption

One of the most interesting and surprising findings
of the present study was that the oxygen consumption
(V02) of the AMI patients during each of the baths,
approximately 6.5 ml/kg/min, was significantly lower
than the VO2 of the normal subjects during bathing,
approximately 7.8 ml/kg/min. This finding of signifi-
cant VO2 differences between normal subjects and AMI

patients, though unexpected, was suggested by a finding

in the 1952 study by Gordon, as well as by observations
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of the investigator during the present study, and is |
completely logical.

The normal subjects in this study were healthy,
active individuals who generally felt and acted ‘ener-
getic. The investigator, during unsystematic observa-
tions made at the halfway point in the‘bath and at the
end of the bath, noted that when the normal subject -
took a bath, the subject made little attempt to con-
serve energy because he had abundant energy stores.

The normal subject appeared to use energy freely and
extravagantly. For example, most normal subjects?stood
while drying themselves; and, to dry their feet' they
balanced first on one foot and then on the other. : By
contrast, many AMI patients sat down-to dry their ‘legs
and feet, and, in some cases, their entire body.

The AMI patients had recently sustained an acute
myocardial injury and their activity level had been:
severely restricted early in their hospitalization.
Thus, they were conscious of their increased vulner-
ability and their need to restrict activity, In addi-
tion, the majority of the AMI patients had pre-existing
health problems which complicated their recovery from

the AMI, Consequently, many of the AMI patients did
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not feel healthy or energetic, or act that way. The
investigator's unsystematic observations suggested
that the AMI patients, consciously or unconsciously,
used energy conservation techniques. The AMI patients
appeared to move more deliberately and slowly than the
normal subjects, and to sit down whenever possible.

Significant oxygen consumption differences between
the AMI patients and the normal subjects were not found
during rest, although the resting Voz'for AMI subjects
was lower than that for normal subjects. Therefore,
differences in resting VO2 cannot explain the signifi-
cant differences in bathing VO2 between the two groups.
Spearman correlation coefficients for V02 and age, and

for VO, and weight were not significant; therefore,

2
it is unlikely that the age and weight differences

between the groups account for the VO2 differences.

The most reasonable explanation for the group differ-
ences in VO2 is that sick individuals, who have limited
energy resources, have a tendency to perform activities

in a manner which conserves energy,

Few VO2 studies have been conducted in which hetero-

geneous groups of subjects have been investigated and

compared; therefore, the opportunity for discovering
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significant VO2 variations between different groups

has not been available. The finding in this study

that patients expend less energy for a nonstandardized
activity than healthy individuals supports findings of
two previous studies. Gordon (1952) measured‘VO2 in one
ambulatory pulmonary tuberculosis patient and in three
healthy subjects during showering., The energy cost of
the patient, 12.54 ml/kg/min, was much lower than the
energy cost of the three healthy subjects (16.23 ml/kg/
min), Gordon explained this finding by the fact that
the patient was more deliberate in his actions than the
normal subjects.

In a recent study by Winslow aﬁd Lane (1982), the
energy cost of 87 subjects who were members of four
different subject groups (AMI patients, hospitalized
medical patients, cardiac outpatients, and normal sub-
jects) was measured during in-bed (bedpan/in-bed urinal)
and out-of-bed (bedside commode/standing urinal) toilet-
ing. The energy cost of toileting for the AMI patients
and the medical inpatients was found to be significantly
loer than the energy cost of toileting for the cardiac
outpatients and the normal subjects. Thus, findings -

of three studies, including the present study,
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suggest that hospitalized patients have a lower,VO2
during a given nonstandardizéd activity than healthy
individuals.

Bathing, whether by basin, tub, or shower, was
found in the present study, to require minimal energy
cost in both subject groups, approximately 6 to 8:
ml/kg/min, or less than 3 times resting energy cost.
Statistical analysis for type effect revealed no sig-
nificant type effect for normal females and AMI males;
however, a significant type effect was found for
normal males and AMI females who required a signifi-
cantly lower energy cost for basin bath as compared:
to tub bath and shower. The only explanation that can
be offered for why basin bath VO2 was significantly
lower is that some normal males and AMI females did '
not appear very diligent during the basin bath in
trying to get themselves clean,

The statistically significant VO2 differenéegin‘:r
normal males and AMI females for basin bath as com-
pared to tub bath and shower, however, represent only
1 ml/kg/min or .2 mets difference in‘vo2 betweentthe
bath methods. A difference of 1 ml/kg/min has small

effects on the oxygen transport system and is clinically
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unimportant despite statistical significance, There-
fore, on the basis of VO2 findings, no clinically
important differences in the energy cost of the three
baths were found.

The bathing VO2 results in ;his study (6 to 8
ml/kg/min) are lower than the findings of previous
bathing studies (Cathcart & Trafford, 1920; Gordon,
1952; Gordon & Haas, 1955; Johnston et al., 1981;
Passmore & Durnin, 1955; Passmore et al., 1952) (Table
4). Variations in research-protocol, oxygen consump-
tion equipment, and type of subject may explain some
of the differences. In the studies by Gordon (1952)
and Gordon and Haas (1955), for example, expired air
collection was not started until the subject had been
in the shower bathing for 2 to 3 ﬁinutes; and, the,subf
ject was asked to repeatedly bathe himself foyx approxi-
mately 8 minutes or until a suitable volume of expired
air had been collected. The VOz-results in the-studies
by Gordon (1952) and by Gordon and Haas (1955) were
higher and more variable than the VO2 results in the
present study. The obvious differences in research -
protocols may explain the differences in findings.

The VO, research protocol in this study, however,

2
appeared identical to that described by Johnston et al.



(1981) except that the Max Planck method was used in
Johnston et al.'s study and the Douglas bag method
was used in the present study, The Max Planck and
Douglas bag methods have been sﬁéwn to provide com-—.
parable results (Fletcher et al,, 1979); therefore,
use of the Max Planck method should not have cbn—
tributed to the higher VO2 findings in Johnston et
al,'s study. The fact that Johnston et al,'s tub
bath and shower results were more variable than the
tub bath and shower results in the present study may
be related to, but does not offer a complete explana-
tion for, the higher VO2 findings in the Johnston et

al. study.

Because Gordon and Haas (1955) reported finding
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"rather large oxygen debts" in subjects after showering,

the investigator in the present study chose to measure -

oxygen debt immediately after showering to obtain an

index of oxygen debt and recovery to baseline VOZ’ In

the Gordon and Haas study, oxygen debt for a period of

165 to 240 seconds ranged from 100 to 500 ml/min and

averaged 276 ml/min; in the present study, oxygen debt

over 131 to 195 seconds ranged from 51 to 301 ml/min

and averaged 120 ml/min. The mean oxygen debt in the
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study by Gordon and Haas was more than 2 times the~méan
oxygen debt in the present study. The rather high
oxygen debts found by Gordon and Haas may be related
to the fact that the subjects performed repetitive
showers over approximately 8 minutes.

The finding of oxygen debts of more tﬁan~50 ml/min
in every subject in this study following showering
suggested either that the VOz,results in the present
study underestimated the energy cost of bathing by an
amount proportional to the oxygen debt, e,g,, approxi-
mately 1.6 ml/kg/min, or else that the bathing stimu-
lated metabolism. Even if the oxygen debt results are
interpreted as suggesting that the energy cost of bath-
ing was underestimated, the energy cost of all £hree
baths is still low, less than 3 times resting energy
cost, and well within the capabilities of most patients.
Consequently, it would be inappropriate to prohibit a
patient from taking either a tub bath or shower on the

basis of the energy cost requirement for that bath.

Heart Rate
Although the VO2 findings were interesting and

relevant, and some of the findings unexpected, VO2 is

not as sensitive and accurate a measurement of activity
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intensity and cardiovascular response as heart rate.
Heart rate measurement accurately reflects the degree
of stress produced by an activity and provides infor-
mation about the adequacy of physiological responses
to the activity (deVries, 1974), Heart rate is an
accurate indicator of stress and work load because a
direct relationship exists between VO2 and cardiac
output since VO2 =-cardiaq output (heart rate x stroke
volume) x A-V O2 difference, and because the increase
in cardiac ouﬁput required for a given activity is
accomplished primarily due to the increase in heart
rate (rather than due to the increase in stroke volume)
(Blomgvist, 1974), Heart rate information, via cardiac
monitor or radial pulse, fortunately, is readily avail-
able for use in patient assessment; and,. heart rate
probably provides the most important and helpful infor-
mation for assessing the intensity of the activity for
the patient, and the adequacy of the patient's adapta-
tions.,

In the present study, the resting heart rates and
peak bath heart rates of the AMI patients were sig- . .
nificantly higher than the heart rates of the normal -

subjects, as expected due to the patient's recent
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myocardial injury as well as his lack of physical
conditioning. The peak heart rate during shower was
significantly higher than the peak heart rate during
basin bath; no significant difference, however, was
found between the peak heart rates for basin bath.and
tub bath, and between the peak heart rates for tub
bath and shower,

In order to determine the clinical significance
of the statistically significant peak heart rate dif-
ferences between basin bath and shower, one needs to
examine not only the mean peak heart rate for each
bath, but also look at each patient's response to basin
bath compared to shower. Looking, first, at the mean
peak heart rates for the AMI patients, the difference
between a peak heart rate of 105 bpm for basin bath
and 112 bpm for shower, though statistically signifi-
cant, is clinicaliy unimportant in terms of cardiovas-
cular dynamics.

Examination of the individual data indicated that
the largest heart rate increase, from basin bath to
shower, was 16 bpm (observed in three patients) (Table
21). The individual findings also indicated that the
highest heart rate observed during basin bath was 120

bpm (three patients), and the highest heart rates



Table 21

Resting Heart Rate and Peak Heart Rate ([PHR) during

Basin Bath,

Tub Bath,

and Shower in 18 Acute

Myocardial Infarction Patients by Individual

228

Weight Rest and Peak Heart Rate (bpm)
Patient Sex (kg) Rest Basin Bath Tub Bath Shower
1 M 102 76 88 92 104
3 M 77 64 100 80 108
4 M 106 68 104 100 100
5 F 145 92 120 108 132
6 M 61 80 96 108 100
7 M 54 72 120 112 124
8 F 90 88 100 100 116
9 M 71 84 104 100 108
10 F 52 84 116 " 144 132
11 M 103 60 - 80 -
12 F 111 100 108 136 116
13 M 116 72 116 112 124
14 F 83 96 112 116 116
15 M 63 84 120 128 132
16 M 75 88 112 120 112
17 M 83 68 100 116 100
18 M 79 56 76 88 84
19 M 92 60 100 112 92
x =77 X 105 x = 108 x = 112
SD = 13 sD 12 SpD = 17 SD = 14
n =18 n 17 n = 18 n= 17
Number and Percentage over: 100 bpm 10(59%) 11(61%) 12(70%)
110 bpm 7(41%) 9(50%) 9(53%)
120 bpm 0 3(17%) 5(29%)
130 bpm 0 2(11%) 3(18%)
140 bpm 0 1 (6%) 0
150 bpm 0 0 0

Note.

Data from Patient 2 were excluded from analysis because the subject
was discharged from the hospital before completing all three

baths.
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observed during shower ranged'from 124 to 132 bpm
(five patients) ., Therefore, peak heart rates were
higher in more subjects for shower as compared to
basin bath. The tachycardia during shoWering, how-
ever, was transient and well tolerated; no subject
had any signs or symptoms of éardiovascular distress
during showering. The individual data, as well as
the mean peak heart rate data, suggested that the peak
heart rate differences between basin bath and shower
were not clinically significanﬁ although statistical
significance was found.

The highest heart rate observed during bathing,
144 bpm, occurred during the tub bathing in Patient
10, a 58-year-o0ld female recuperating from an inferior
infarction. The peak heart rate of 144 bpm occurred
briefly in Patient 10, apparently associated with getting -
out of the tub; immediately after the tub bath the
patient's heart rate had dropped to 128 bpm. Patient
10 had no symptoms associated with the tachycardia and
no ST segment change was observed on thé electrocardio-—
gram. Patient 10 ranked the tub bath as the bath easiest

for her on the preference questionnaire as well as by

the RPE scale.
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The second highest peak heart rate observed dur-
ing bathing, 136 bpm, occurred in’Patient 12 during
her effort to get out of the tub (the assistance of
two nurses was required). Patient 12 had no discomfort
or signs suggestive of cardiovascular distress associ-
ated with her tachycardia, and her heart rate quickly
returned to its resting level.

Only two other patients had peak hearf rates over
130 bpm at some time during bathing--Patient 5 and
Patient 15 had peak heart rates of 132 during shower-
ing. Over 50% of the patients had peak heart rates
over 100 bpm at some time during the threé methods‘
of bathing (compared to about 2% of the normal sub-
jects). However, most of the peak.heart rates were
less than 120 bpm, and the tachycardia was well
tolerated since no patient experienced symptoms of
cardiovascular distress such as chest or arm pain,
shortness of breath, or dizziness during bathing. The
tachycardia, therefore, was a normal, necessary, and
well tolerated response to the increased activity which
augmented the patient's cardiac output.

Comparing the peak heart rate results in AMI
patients during sﬁowering in this study with Erickson's

(1975) findings is of interest. Erickson investigated
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éardiovascular response during sitting and standing
showering in 10 patients who averaged 56 years of age
and 13 days post myocardial infarction. Peak heart
rate during standing shower in Erickson's study
averaged 119.5 bpm (SD = 25.69) and ranged from 87
to 170 bpm, Peak heart rate during showering in the
present study averaged 112 bpm (SD = 11.45) and ranged
from 84 to 132 bpm. Therefore, the peak heart rate
findings in the present study were lower and less vari-
able than the findings in Erickson's study. Erickson
concluded from her cardiovascular findings that "showerf
ing is not physiologically dangerous for the patient -~
if his acute phase has been stable and if it is done
under controlled conditions with nursing supervision"
(p. 93), The findings in the present study also sug-
gested that showering in water at 96°F to 98°F is not
physiologically dangerous for the stable, convalescent
AMI patient.

Following activity, heart rate should quickly
return to its resting level. Generally, the rate of
the return of heart rate to the resting level is pro-
portional to the severity of the ‘activity; i.e., the.

more severe the activity, and the less fit the subject,
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the slower the return of heart rate to baseline. To
assess heért rate recovery, the before-bath heart rate
was subtracted from the after-bath heart rate to
obtain a heart rate change score., The heart rate
change score for the AMI patient, 10-12 bpm, was
significantly higher than the heart rate change score
for the normal subject, 1-3 bpm. However, a differ-
ence in heart rate from before-bath to after-bath of
12 bpm indicated an édequate heart rate recovery and
provided additional evidence that baéhinglwas well

tolerated by AMI patients,

The radial pulses taken during and after the baths
were helpful in assessing the patient's tolerance to
the activity and estimating maximal heart rate. How-
ever, the radial pulse did not accurately predict the
maximal heart rate since the radial pulse was 10 bpm
(range 4-20 bpm) lower than the peak heart rate ob-

served on the electrocardiogram.

In summary, no clinically important differences in
peak heart rate were found among the three methods of
bathing although the mean peak heart rate for shower,
112 bpm, was found, statistically, to be significantly

higher than the mean peak heart rate for basin bath,
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105 bpm. The peak heart rate during bathing was less
than 120 bpm for most patients and nevervexéeeded 144
bpm, The heart rate increase during bathing was a
normal and necessary response to the increased activity
and was well tolerated by the patients. The heart rate

promptly slowed after the cessatidn of bathing.

Rate Pressure Product (RPP)

Rate pressure product (systolic blood pressure x
heart rate/100) correlates\well with myocérdial oxygen
consumption (Kitamura et al., 1972). Thereforé, RPP‘
was determined in the present study to provide an esti-
mate of myocardial oxygen consumption after each bath.

The after-bath RPP of the normal subjects for all
three baths, approximately 79, was significantly lower
than the RPP of the AMI patients, 115 after-basin bath,
120 after-tub bath, and 111 after-shower. The higher
RPPs among the AMI patients are readily explained by
the AMI patients' higher heart rates and older age,
as well as by the fact that 12 (67%) of the AMI patients
had a history of hypertension,

The RPP results did not differ significantly among
the three baths for the normal subjects or the AMI males;

in the AMI females, however, RPP was significantly higher
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after tub bath than after basin bath or shower. Since
the AMI female RPP data werevbased on the findings from
only four subjects, the AMI female RPP results need to
be interpreted cautiously, No blood pressures were
obtained for the fifth AMI female because the patient's
obesity (145 kg) and her large arms (23 inches) made it
difficult for the investigator to obtain an accurate
blood pressure.

The finding of a significantly higher RPP in the
AMI females after the tub bath as compared to after the
basin bath and shower might be related to the obesity
of the AMI females and the need for isometric activity
to pull themselves out of the tub bath. The fact that
the highest RPP, 205 (systolic blood pressure of 160 x
heart rate of 128) was observed in Patient 12, who was
obese and required assistance from two nurses to get out
of the tub, supports the obesity-isometric explanation.

The RPP of 205 was an extreme finding in this
study. No other RPPs above 167 were observed in this
study; and, most of the RPP findinés were well below
120 for all three baths reflecting the low myocardial
oxygen demand during bathing.

The mean after-shower RPP in AMI patients in the

present study, 111, is slightly higher than the mean
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after-shower RPP of 104 in the Erickson (1975) study.
The after-shower mean RPP range for AMI patients in
the present study, 77 to 148, is comparable to Erickson's
range of 61 to 153,

The RPP findings for the AMI patients in the pre-
sent study, however, are considerably lower than the
RPP findings of Johnston et al. (198l). Johnston et
al.*s mean RPP findings after basin bath, tub bath,
and shower were 132, 139, and 151, respectively, com-
pared to 115, 120, and 111 in the present study, No
reasonable explanation can be offered for the higher
RPP findings in Johnston et al.‘'s study except for
subject differences, The RPP findings in the presént
study, which averaged 111 to 120, reflected low myo-
cardial oxygen demand. The RPP findings provided addi-

tional evidence that bathing requires low cardiovascular

stress.

Dysrhythmia; ST Segment Change

Many aspects of cardiac function are deranged as a
result of an acute myocardial infarction and predispose
to the development of the rhythm disturbances. Some of
the prodysrhythmic factors in myocardial infarction

include: (a) myocardial injury which alters the
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electrophysiology of the pacemaker tissues, the con-
duction system, and the myocardium; (b) hypoxia,
caused by impairment of the coronary circulation;

(c) activation of both vagal and sympathetic reflexes
due to many reasons including hemodynamic alterations
and anxiety; and (d) the effect of certain cardiocactive
drugs often used to treat patients with acute myo-
cardial infarction (Bellet, 1972). Consequently, dis-
turbances in cardiac rhythm are the most common
complication of an acute myocardial infarction and

are observed in 90% of acute myocardial infarction
patients (Bellet, 1972).

Premature ventricular beats (PVCs) are the most-
common dysrhythmia observed following a myocardial
infarction; PVCs are also the most common rhythm dis-
turbance observed in the healthy individual (Marriott
& Myerburg, 1974). Premature atrial contractions
(PACs) are also common following a myocardial infarc-
tion; PACs are reported in approximately one-half of
the patients with myocardial infarctions (Marriott &
Myerburg, 1974). Other rhythm disturbances less com-
monly observed following a myocardial infarction

include. atrial tachycardia, atrial fibrillation,
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ventricular tachycardia, ventricular fibrillation,
and first, second, and third degree heart block,

Because of the commonness of rhythm distufbances
following acute myocardial ‘infarction (AMI), the find-
ing of a significant difference in presence of cardiac
dysrhythmias in AMI patients and normal subjects was
expected and predicted. No literature was found sug-
gesting that the presence of a rhythm disturbance
would be altered by the type of bath taken; and, the
results of the study showed no significant differ-
ence in presence of dysrhythmia during the three methods
of bathing.

No change in ST segment of 1 mm or more during or
after the bath as compared to before the bath was ob-
served on the electrocardiographic tracings of the
normal subjects or of the AMI patients. An ST segment
change has been shown to be associated with coronary
ischemia (Sheffield, 1974). Bathing is a low energy
cost activity which should not induce ischemic changes
in the convalescing AMI patient unless the bathing is
associated with a rapid heart rate. A rapid heart rate
increases myocardial oxygen demand and, if the rate is

fast enough, ventricular filling may be significantly
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curtailed, stroke volume decreased, and ischemia will
result (Bellet, 1972). Healthy individuals tolerate
heart rates of 200 bpm without ischemic changes; AMI
patients, with reduced cardiac reserve, however, may
demonstrate ischemic changes at much slower heart rates.
The highest heart rate observed during the present
study was 144 bpm in a 58-year-old AMI patient during
the tub bath. Three other AMI patients had peak bath
heart rates between 132 and 136 bpm; the peak heart
rates of all the other subjects were less than 130
bpm. Therefore, a tachycardic induced ischemic change
was unlikely.

Erickson (1975), in her study of 10 convalescing
acute myocardial infarction patients during sitting
and standing showering activity, used a computer to
analyze ST segment change. No ST segment depression
of 1 mm or more was observed. The mean ST segment
elevation, however, was 1 mm, which was greater than
that observed in cardiac outpatients during maximal
exercise. Erickson suggested that the ST segment
elevation indicated that the patients had myocardial
dilatation.

Johnston et al. (198l1) found significant ST dis-

placement in 6 of 1l AMI patients after the shower, in
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4 of 12 patients after the tub bath, and in 2 of 11
patients after the basin bath, In the study by
Johnston et al., a l2-lead electrocardiogram was taken
immediately after each bath; the electrocardiograms
were interpreted by two cardiologists. Johnston et al.
did not determine peak heart rate during bathing. -

No significant ST changes were observed in any
subjec% during the present study, However, since only
two leads were recorded and the ST segments were not
computer analyzed, ST changes may have been present
but not picked up by the instruments used in this
study. The results from the submaximal exercise tol-
erance test taken by four of the bath subjects a few
days after the bath study, however, helped substanti-
ate the ST segment results of this study since no
significant ST segment change occurred during the
exercise tests.

Rating of Perceive& Exertion (RPE)

during Rest and Bathing; Rela-=--
tionship of RPE and Heart Rate

A number of objective, physiological indicators of
exertion during bathing were investigated during this
study including oxygen consumption, peak heart rate,

and after-bath rate pressure produce. The investigator
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also wanted to examine a subjective indicator of exertion
during bathing since the important consideration in
human performance is frequently not "what the indi-
vidual is doing" but rather "what he thinks he is
doing" (Morgan, 1973b). Therefore, in the present
study the rating of perceived exertion scale was used
and the subject was asked to rate the amount of effort
perceived during each bath. The subject was also asked
to rate the amount of effort perceived during the rest-
ing collection to provide baseline RPE information.

The RPE scale, which has been used extensively
during multi-stage treadmill and bicycle tolerance tests,
has been shown to correlate with heart rate as well as
with other physiological indicators of effort such as
blood lactate level and relative oxygen consumption
during various types of work (Borg & Linderholm, 1967;
Ekblom & Goldbarg, 1971). Therefore, the investigator
was also interested in learning whether RPE -during
three low energy cost activities, taking a basin bath,

a tub bath, and a shower, correlated with the peak bath
heart rate.

Approximately 70% of the subjects selected a RPE

of 6 or 7 (very, very light) for rest, as would be
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expected. About 30% of the subjects, however, selected
a RPE of 8 or 9 (very light) for rest. A number of
the subjects reported that the strangeness and the
discomfort of the oxygen consumption equipment raised
the rating of exertion.

The median RPE scores in both groups for all
three baths ranged from 9 to 10.5, Determining the
highest RPE scores for each bath is of interest, The
highest RPE for basin bath, 13 (somewhat hard), was
-selected by four normal subjects and one AMI patient.
The highest RPE for tub bath, 17 (very hard), was
selected by an obese AMI female who required the assis-
tance of two nurses to get out of the tub. One other
AMI patient chose a relatively high RPE score for tub
bath, 13 (somewhat hard); the highest RPE by normal
subjects for tub bath, 11 (fairly light), was selected
by six normal subjects. The highest RPE score by normal
subjects for shower was 12 which was selected by three
normal subjects; the highest shower RPE by AMI patients,
13, was selected by one AMI patient. Some of the sub-
jects who chose a relatively high RPE score for shower
explained that the score reflected the awkwardness of

the oxygen consumption equipment during the shower more
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than the effort of taking a shower. The equipment was
more cumbersome during the shower than during the tub
bath and basin bath when the subject was sitting‘doﬁn;
therefore, the investigator was surprised that the RPE
scores were not higher for shower. Inspection of the
median scores, as well as the high scores, showed that
bathing, with few exceptions, is perceived by normal
and AMI subjects as requiring light exertion.

The RPE scores chosen by the AMI patients for
basin bath, tub bath, and shower did not differ sig-
nificantly; i.,e., the AMI patients perceived the amount
of effort required to take a basin bath as similar to
the effort required to take a tub bath and shower. The
normal subjects, however, perceived taking a basin bath
as requiring significantly more exertion than taking a
tub bath or shower (p < .05). The investigator observed
the subjects at the halfway point in each bath when
the radial pulse was taken, and at the end of each bath.
Many of the normal subjects, most of whom had never
taken a basin bath before, appeared to try diligently
to give themselves a good, tdtal bath, The normal sub-
jects reported that they tried various bathing tech-

niques during the basin bath and that they felt frustrated
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by the inconvenience and ineffectiveness of the basin
bath. The normal subjects also reported that they
found it difficult to avoid chilling during the basin
bath since the part of the body being washed was ex-
posed and wet.

The AMI patients were accustomed to taking a basin
bath since they had been taking a bath from a basin, or
from the sink in the bathroom, during most of their
hospital stay. The AMI patients did not appear as dili-
gent as the normal subjects in trying to bathe the en-
tire body although both AMI patients and normal subjects
spent about 8 minutes taking the basin bath, Instead,
the AMI patient appeared to bathe only the dirtiest
parts of the body. The energy cost of the AMI patients
during the basin bath, 6.14 ml/kg/min (1.82 mets), was
significantly lower than the energy cost of the normal
subjects during basin bath, 7.57 ml/kg/min (2.13 mets),
and probably reflected the AMI patient's less thorough
approach to bathing from a basin,

The high RPE scores chosen by normal subjects for
taking a basin bath probably reflected the fact that
the normal subjects found taking a basin bath more un-

pleasant, inconvenient, and ineffective than the other



baths rather than that they perceived the basin bath -
as requiring more effort than other baths. The emo-
tional and esthetic aspects of some activities seem

to make it difficult for the subject to rank "pure-
effort." As Rosentswieg et al. (1979) pointed out,
RPE scores need to be interpreted carefully since the
scores tend to be both task and population specific. -
Rating of perceived exertion is usually used when a
subject performs one activity, such as walking on the
treadmill, at different levels of intensity. The RPE

scale may be inappropriate for comparing the effort: . :

244

required for different types of activities; i.e., for .-

basin bath, tub bath, and shower,

No significant correlation was found between bath
RPE and bath peak heart rate. The lack of a signifi-
cant correlétion between RPE and heart rate in the
present study is not surprising for several reasons.
First, the emotional, esthetic, and preference
factors associated with each type of bath appeared to
affect the subject's bath RPE, Second, the exertion
level for the three baths was not markedly different;
therefore, subjects often reported difficulty rating

the exertion, When the RPE scale is used during a
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multistage exercise test, the subject generally starts
exercise at a low intensity level of approximately
3 mets, and progresses to intensity levels of 9 mets
or more, The subject has little trouble rating per-
ceived exertion because the intensity level covers a
broad range from minimal to moderate, or maximal, in-
tensity. The effort level required by the three baths
was very narrow; consequently, it was difficult for
subjects to perceive and report different degrees of
exertion.

And, finally, although high correlation coefficients
of .83 to .94 between RPE and heart rate have been demon-
strated in homogeneous healthy subjects doing stan-
dardized exercise, correlations measured. in age
heterogeneous groups and in patient groups have been
markedly lower, varying from .40 to .70 (Bar-Or et al.,
1972) . Even in homogeneous groups, the correlation
between heart rate and RPE has been poor for low work
loads (Bar-Or et al,, 1972). In the present study, a
heterogeneous group was studied at low energy cost
levels. Therefore, significant correlations between
heart rate and RPE were not expected. In summary, it

would have: been surprising, in the present study, to
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find a significant correlation between after-bath
RPE and peak bath heart rateybecause emotional and
preference factors appeared to alter the RPE, because
the exertion range was narrow, and because the sub-

jects were heterogeneous and were studied at low work

loads.

Bath Duration; Relationship of. Bath
Duration to Oxygen Consumption,
Heart Rate, and Rate Pressure
Product

The bath duration was timed in order to provide
descriptive information about the length of each bath
for each group of subjects and to provide data for
testing the relationship of bath duration to selected
variables. Both normal subjects and AMI patients re-
quired approximately 8 minutes to take a basin bath;
the length of the basin bath, however, was more vari-
able among the normal subjects (SD = 179 secs) than
among the AMI patients (§2 = 98 secs). The normal
subjects required a significantly shorter time for
the tub bath and shower (6 mins) as compared to the
basin bath; by contrast, the AMI patients required a
significantly longer time for tub bath and shower (9

mins) as compared to the basin bath,
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The normal subjects, who were taking the three
study baths in 1l day, got into the tub bath or shower,
bathed, and got out. The normal subjects were accus-
tomed to bathing by tub and shower and appeared effi-
cient and thorough from the few observations the
investigator was able to make.

The length of the AMI patient's tub bath and shower
was 3 minutes longer than the duration of the normal
subject's tub bath and shower. For all except two of
the AMI patients, the study tub bath and shower was the
first tub.:bath and shower the patient had had since
admission:to the hospital, Most .of the patients seemed
to thoroughly enjoy the tub bath and shower, in spite
of the equipment; and, many of the patients would have
taken a.longer tub bath or shower if they had been per-
mitted to do so. :Since the Douglas bag. had a capacity
for about'10 to 12 minutes of expired air, depending
upon the subject's weight and ventilatory volume, and
since it gquickly became apparent that the AMI patients
tended to take long tub baths and showers, a time limit
was placed on the AMI patientt's tub bath and shower.
Therefore, the tub bath and shower durations for many
of the AMI- patients should be'interpreted cautiously

since investigator intervention altered the duration.
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The investigator asked a number of the normal sub-
jects and AMI patients to compare the study baths to
the tub bath and shower the subject would normally
take at home. The subjects' responses indicated that
the study-bath was a fairly typical bath for them in
terms of vigorousness of movements; however, the’sub—
jects generally said they preférred longer and hotter
baths.

One might expect the duration of the bath to be
related to the intensity of the exertion, i.e., the
shorter the duration, the higher the intensity. The
duration/intensity relationship exists for standardized
activitie§ such as running a mile. Running a mile in
6 minutes requires a higher oxygen. consumption and
cardiovascular response than covering the same dis-
tance in lé mihutes. The duration/intensity relation-
ship would not be expected to be present in nonstan-
dardized acti;ities in which each individual performs
the activity in his/her own way. Therefore, in the
present étﬁéy, one would not expect duration to be
related té éhe energy cost or cardiovascular response
variables;i If a standardized bath protocol had been

used, however, in which each subject was required to
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scrub his/her legs 6 times, the arms 3 times, and so
on, the duration/intensity relationship might be sig-
nificant.

In the present study, Spearman correlation co-
efficients were calculated for bath duration and oxygen
consumption, peak heart rate, and peak rate pressure
product, As anticipated, no significant correlations
were found. Spearman correlation coefficients were
also calculated for duration and RPE, and duration
and weight; again, no significant correlations were
found.

Bath Preference; Relationship of Bath

Preference. to Type of Bath Taken
at Home

The investigator was interested in learning which
of the three bath methods the subjects preferred for
ease, enjoyment, feeling clean, and appropriateness.
The bath preference information would provide useful
descriptive date; the preference information would also
provide a basis for bath method recommendations if the
physiological costs of the three baths were similar.

In the AMI patients, no significant difference in
ease rankiﬁg was found among the three bath methods.

In the ndrmal‘éﬁbjects, however, taking a basin bath



was ranked as significantly harder than taking a tub
bath or shower, These bath ease findings mimic the
RPE findings, as would be expected, since ranking of
bath ease and rating of perceived exertion both should
measure effort associated with bathing. Asking the
subject to rank bath ease by selecting the easiest and
hardest bath method is probably a more appropriate
approach to measuring bath effort than using the RPE
scale. Questioning thé subject about bath ease is a
more direct way to measure exertion than the RPE; and,
the RPE scale may be inappropriate in this setting for
the reasons mentioned in the RPE discussion.

The preference responses clearly indicated that
the subjects disliked the basin bath, Only 4 subjects

chose the basin bath as the easiest bath; while, 25
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(63%) of the subjects chose the basin.bath as the hardest

bath. No one selected the basin bath as first choice
for bath enjoyment or feeling clean, and only a few

subjects ranked basin bath as second choice for enjoy-

ment and feeling clean. ' The clear dislike for the basin

bath was an expected finding because bathing from a
basin, based on the investigator's personal experience

as well as on reports from patients, is unpleasant,
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inefficient, and awkward. In fact, one of the motiva-
tions for this study was the numerous complaints from
cardiac patients about the difficulty and disagreeable-
ness associated with taking a basin bath.

All of the subjects selected tub bath or shower as
the first choice for enjoyment, feeling clean, and
appropriateness. As would be expected, subjects who
took a tub bath at home selected the tub bath as their
first choice for enjoyment and feeling clean; and,
subjects - who showered at home chose the shower as their
first choice for enjoyment and feeling clean. The type
of bath taken at home did not have a significant influ-
ence on the selection of tub bath or shower as first
choice for .appropriateness.

The finding that 11 (61%) of the AMI patients pre-
ferred the tub bath at home compared to only 1 (4.5%)
of the normal subjects was of interest. Every AMI
patient who preferred a tub bath at home was Black
except for one White female who said she took a tub
bath at home although she would prefer a shower if one
were available. The one normal subject who took a tub
bath at home also said she would prefer a shower if one

were available., The Black subjects who took a tub bath
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had a shower at home, but they liked the tub bath
better.

The marked differences in bath preference at home
between the two groups of subjects can probably be
explained by the racial, socioeconomic, and age dif-
ferences of the two groups. A 45-year-old Black female,
who works as a domestic worker, said that she and most
of her Black friends bathe by tub; she noted, however,
that many of the younger Blacks seemed to prefer to
take showers. She explained the Black patients'
preference .for tub bath by the fact that when the Black
patients were young they probably did not have showers
in their homes and became accustomed to taking a tub
bath; consequently, they still take tub baths, and pre-
fer tub baths, although a shower is now available.

All except two of the AMI patients were bathing
by basin bath at the time the study was initiated.

None of the patients, however, selected the basin bath
as the most appropriate bath for them at this stage of
their recovery; all of the patients chose tub bath or
shower as the most appropriate bath for them. When

the investigator asked the subjects which method of



253
bathing they thought would have been most appropriate for
them the day they were transferred: from the coronary
care unit, a number of patients chose basin bath al-
though the majority selected tub bath or shower. Com-
ments made by the patients during the study suggested
that they:thought they could accurately gauge their
tolerance and choose suitable activities, It should be
noted that the reason most of the patients had not
already taken a tub bath or shower during their hospital
stay was not because the physician thought the tub bath
or shower was inappropriate for the patient, but because
the physician had merely neglected to advance the
patient's stage on the activity schedule order sheet.

In summary, the preference results of the study show
that normal subjects and AMI patients clearly dislike
taking a basin bath in terms of ease, eﬁjoyment, feeling
clean, and ‘appropriateness; and, the findings show that
subjects‘prefer the type of bath they usually take at
home, either tub bath or shower, In addition, comments
by the patients suggest that the patients believe they
can accurately assess their own activity level capacity
and choose activities that are within the limits of

safety and' tolerance for them,
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Conclusions and Implications

The following conclusions and implications were
made as a result of the findings of this study. How-
ever, caution should be used in generalizing from the
findings of this study to subjects who differ substan-
tially from the study subjects or to baths which differ
in water temperature, type, or duration from the study
baths,

1. Hospitalized AMI patients had a significantly
lower energy cost during non-standardized bathing than
normal subjects, perhaps because:- the patients, con-
sciously or unconsciouély, used energy conservation
techniques during bathing. Use of energy conserving
techniques may be a natural tendency in sick individuals
with limited energy resources. Therefore, generalizing
the energy cost findings of normal subjects during non-
standardized activities to hospitalized patients appears
inappropriate; and, valuable information about enefgy
conserving approaches may be learned by observing sick
individuals engaging in various common activities.

2., .The energy cost of all three baths, basin bath,

tub bath, and shower, was very low, less than 3 times

resting energy cost. An activity which requires less
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then 3 mets should be well within the capabilities and
within the limits of tolerance and safety for most
hospitalized patients. Prohibition of the tub bath
or shower, based on the energy cost, would, therefore,
be inappropriate.

3. No clinically important differences in peak
bath heart rate were found among the three methods of
bathing; however, peak bath heart rate was found,
statistically, to be significantly higher for shower
as compared to basin bath. The conclusion that the
statistically significant différences in peak bath
heart rate were clinically unimportant was based on:
the mean peak bath heart rate values, the individual
peak bath heart rate valués, the heart rate change
scores from before bath to after bath, the lack of a
significant difference in presence of cardiac dys-
rhythmia among the three bath methods, the lack of a
ST segment change of 1 mm or more during or after any
of the three baths as compared to before the baths,
and the fact that no subject had any signs or symptoms
suggestive of cardiovascular distress during or after
bathing. Therefore, the peak bath heart rate findings,

viewed in association with the other cardiovascular
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response findings, do not provide a rationale for
requiring that the patient take a basin bath and
prohibiting him from taking a tﬁb bath or shower.

4. The patients' heart rates increased during
bathing, Over one-half of the patients had peak bath
heart rates of over 100 bpm at some time during bath-
ing; and, a few patients had peak bath heart rates of
120 bpm or more at some time during basin bath, tub
bath, or sﬁower.

The increased heart rate is a normal and necessary
response to increased activity which augménts the
cardiac output. However, a heart rate increase raises
myocardial oxygen demand and may not be tolerated in
patients with low cardiac reserve. Therefore, any
time an AMI patient engages in a new or higher level
activity, the nurse should assess the patient before,
during, and after the activity to determine the
patient's tolerance to the activity and to stop the
activity if any signs or symptoms of cardiovascular
distress occur. Taking the patient's pulse, question-
ing the pateint about chest discomfort, dizziness, or
other symptoms of distress, and observing the patient

for pallor and skin'temperature changes will provide
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the nurse with accurate information about the degree
of stress produced by the activity and the adequacy
of the patient's physiological adjustments to the
activity.

Despite the fact that ways to assess activity
tolerance,: such as heart rate, are readily available,
the patient often progresses from one activity to an-
other without the nurse or physician evaluating the
patient's response to the new activity. Assessment
of the patient's tolerance to each new activity is
necessary to prevent complications, to provide informa-
tion about the: speed with which to progress the patient,
and to reduce any anxiety the patient might have about
engaging in the activity by providing the patient with
tangible evidence that he/she is ready for the new
activity,”

If the new.activity is taking a tub bath or shower,
the nurse should explain to the patient the cardio-
vascular effects of immersion in hot water, and stress
the importanCe of using comfortably warm, not hot,
water. The nurse should also probably set the water
temperature at 96°F to 98°F for the patient's first
tub bath - or shower to demonstrate to the patient the

acceptable water temperature.
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5. The after-bath rate pressure products re-
flected low myocardial workload during bathing for
most patients. In a few patients an after-bath rate
pressure product above 150 appeared to be related to
the effort and isometric activity required by patients
to pull themselves up out of the tub.

Before the patient's first tub bath, the nurse
should evaluate the patient for potential difficulty
in getting out of the tub; if the patient is obese,
weak, or has héd difficulty getting out of the tub in
the past, the nurse should make sure a tub chair, hand
rails, and/or personnel are available to assist the
patient in getting out of the tub; or, the nurse should
recommend that the patient take a shower. The isometric
activity required by some individuals to get out of the
tub can cause a sharp rise in both systolic and dia-
stolic pressure which increases the myocardial oxygen
requirements; therefore, measures to facilitate getting
out of the tub are necessary t8 prevent the increased
myocardial workload.

6. The ST change and dysrhythmia findings showed
that all three methods of bathing were well to}erated

by the AMI patients. The ST change and dysrhythmia
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information can indicate tolerance to an activity.
Therefore, when a patient is being monitored by an
electrocardiogram, the electrocardiogram should be
observed, recorded, and analyzed when the patient
engages in a ‘new activity in order to provide ST
segment.-and dysrhythmia information, as well as heart
rate information, about the patient's response to the
activity.

7. Patients clearly disliked the basin bath,
and they liked the tub bath and shower, Therefore, if
the patient wants to take a tub bath or shower and
his/her .condition is stable, the nurse should advance
the patient's activity level to permit a supervised tub
bath or shower, if patient activity prescription is a
nursing responéibility at the institution. If patient
activity :prescription is a physician responsibility,
the nurse should ask the physician to advance the
patient's activity level to permit a supervised tub
bath and shower, perhaps sharing with the physician
the results of. the present study.

Twenty :years ago AMI patients who were in the
coronary .care -unit were not allowed to feed themselves;

the nurse-had to: feed them. Not allowing the patient
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to feed himself now seems ludicrous. Perhaps 10 years
from now requiring that the stable AMI patient take a
basin bath, and prohibiting him from taking a tub bath
or shower, will seem ludicrous,

Investigation of the energy cost and cardiovas-
cular response of activities commonly performed by
patients is necessary to provide an empirical basis
for activity prescription and restriction, and con-
sequently, to promote health. The present study should
stimulate questions about the selection and progression
of bathing activities, as well as of other activities,
for hospitalized patients, and research to answer
those questions.

Recommendations for Further
Study

The following recommendations for further study

were made:
1. A similar study should be conducted to verify
the findings, with the following modifications:
~ (a) cardiac outpatients and hospitalized AMI
patients should be studied and compared instead of
normal subjects and hospitalized AMI patients. The

cardiac outpatients should be subjects who have had
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an AMI but have been out of the hospital for 2 or more
months. The cardiac outpatients should be similar to
the hospitalized AMI patients in age, weight, socio-
economic status, and presence of other health problems
so that the major difference between the two groups
would be acuteness of myocardial injury and hospital
status.

(b) Hospitalized patients and outpatients with
chronic obstructive pulmonary disease should be studied.

(c) The subjects should bathe from the sink
in the bathroom, instead of from a basin at the bed-
side (during the basin bath activity) since many hos-
pitalized patients take %Ysink baths" instead of "basin
baths" until permitted to bathe by tub or shower.

(a) The electrocardiogram should be computer
analyzed in order to provide ST segment, peak heart
rate, modal heart rate, and dysrhythmia information
quickly and accurately.

(e) The cardiac monitoring system should have
oscilloscopic and write—out capabilities so that heart
rate and rhythm changes can be immediately recognized
and recorded, and so that the changes can be related
to the specific bathing activity, i.e., getting out of

the tub, or toweling off.
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(f) A systematic method of bath observation
should be developed and implemented so that the physio-
logical findings can be better explained by, and related
to, specific bathing behaviors.

(g) The rating of perceived exertion scale
should not be used since the RPE scale may not have
been appropriate for this study, and since the RPE
findings were very similar to the bath preference
findings in terms of "ease of bathing."

2. Oxygen consumption, cardiovascular response,
and preference should be studied in appropriate sub-
jects for other common patient activities including:

(a) Staying in bed and using the bedpan for
urination; getting out of bed and using the bedside
commode for urination; and/or, getting out of bed,
walking to the bathroom, and using the toilet for

urination.

(b) Staying in bed and using the urinal for
urination; getting out of bed and using the urinal
while standing beside the bed; and/or, getting out of
bed, walking to the bathroom, and using the toilet

for urination.



(c) Staying in bed and rolling from one side
to the other while the nurse makes the bed; and, getting
out of bed, sitting at the bedside while the nurse makes
the bed, and then getting back into bed.

(d) Using the Intermittent Positive Pressure
Breathing (IPPB) machine for pulmonary care; and, using
other similar pulmonary therapy techniques.

3. A Holter monitor should be used to determine
the peak and modal heart rates of hospitalized AMI
patients at various activity levels in order to provide
descriptive information about the AMI patient's heart
rate and also to determine whether lower peak and
modal heart rates are actually associated with lower
activity stages.

4. A study should be conducted in which AMI
patients who are permitted to tub bathe or shower on
day 4 of their hospitalization are compared to AMI
patients who are not permitted to tub bathe or shower
until day 9 of their hospitalization. The two groups
of AMI patients would be compared in te;ms of: length
of hospitalization; incidence of complications; per-
sonality and emotional variables, such as depression,
anxiety, and sélf-confidence; and, length of time from

hospital discharge until return to work.
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Rating of Perceived Exertion Scale
(Borg, 1973)

6
7 very, very light
8
9 very light
10
11 fairly light
12
13 slightly hard
14
15 hard
16
17 very hard
18
19 very, very hard
20

Note. The above scale is presented to the subject
who is asked to indicate the number which best represents
how light or hard the exertion feels to him.
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TEXAS WCMAN'S UNIVERSITY
Box 23717, TWU Station
Denton, Texas 76204

1810 Inmwood Road
Dallas Inwood Campus

HUMAN SUBJECTS REVIEW COMMITTEE

Name of Investigator: Elizabeth H. Winslow Center: Dallas
Address: 4406_Gloster Road Date: 6/17/81

Dallas, Texas 75220

Dear Ms. Winslow:

Your study entitled Oxygen Consumption and Cardiovascular Response

During Bathing

has been reviewed by a committee of the Human Subjects 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 typilcally require that
signatures indicating informed consent be obtained from all human
subjects in your studles. These are to be flled with the Human Sub-
Jects Review Camittee. Any exception to this requirement is noted
below. Furthermore, according to DHEVW regulations, another review by
the Committee is required if your project changes.

Any speclal provisions pertaining to your study are noted below:

Add to Informed consent form: No medical service or com-
pensation 1s provided to subjects by the University as a
result of injury from participation in research.

Add to informed consent form: I UNDERSTAND THAT THE RETURN
OF_MY QUESTIONNAIRE CONSTITUTES MY INFORMED CONSENT TO ACT
AS A SUBJECT IN THIS RESEARCH.
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The filing of signatures of subjects with the Human Subjects
Review Cammittee is not required.

Other:

X No special provisions apply.

Sincarely

Dissertation/Theses signature page is here.

To protect individuals we have covered their signatures.
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THE UNIVERSITY OF TEXAS
HEALTH SCIENCE CENTER AT DALLAS
SOUTHWESTERN MEDICAL SCHOOL

GRADUATE SCHOOL OF BIOMEDICAL SCIENCES
SCHOOL OF ALLIED HEALTH SCIENCES

Sasic Sciencas Resserch Building 5323 Herry Hines Bouleverd
Ospertment of Pharr ~scology Oeilas, Toxas 75235
214/688-3111

February 9, 1981

F. Andrew Gaffney, M.D.
Elizabeth Winslow, R.N., M.S.
Department of Nursing

Dear Dr. Gaffney and Ms. Winslow:

The Institutional Review Board, at the meeting of February 9, 198/,
approved your request for a study entitled "Physiological Stress
During Common Patient Care Activities”.

*The Board asked me to remind you 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. Informed consent can only be obtained by the principal
investigator or co-investigators listed in your protocol. These consent
forms must be kept on file for a period of three years past completion
or discontinuation of the study and will no doubt be subject to inspec-
tion in the future.

HEW regulations require you to submit annual and terminal progress
reports to our Institutional Review Board and to recefve at legst
annual approval of your activity by this Board. You are also required
to report to this Board any death or serious reactions resuliting from
your study. Failure to submit the above reports may resuit in severe
sanctions being placed on the Health Science Center.



Furthermore, we have been directed to review any change in your
research activity. [n other words, should your project change,
another review by the Board is required.

You are reminded that all grant applications and any solicitation of
funds must be processed through the Office of Grants Management
and Development. Funds received as a result of an application
having been submitted directly to a granting agency by a faculty
member will not be accepted by the institution.

Sincerely,
. - r
e i Yoo S7
Andres Goth, M.D.
Chairman

Institutional Review Board

ko
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AGENCY PERMISSION FOR CONDUCTING STUDY*

THE Parkland Memorial Hospital

GRANTS TO Elizabeth Hahn Winslow, R.N.

a student enrolled in a program of nursing leading to a h.D. Degree at
Texas Woman's University, the privilege of its-facilities in order to

study the following problem:
Oxygen Consumption and Cardiovascular Response During Three. Methods of Bathing

The conditions mutually agreed upon are as follows:

1. The agency (may) (ma==mertT be identified in the final report.

2. The names of consultative or administrative personnel in the
agency (may) (esy==3ST] be identified in the final report.

3. The agency (wemew) (does not want) a confergnce with the — A, A
student when the report is completed. Chpifor YL/(”/A7¢~ 14/'4‘ ]

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

S. Other:

‘Dissertation/Theses signature page is here.

To protect individuals we have covered their signatures.
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TEXAS WOMAN'S UNIVERSITY

Tux Grapuarx Scmoorn

DENTON, TEXAS 76204

October 6, 1981

Ms, Elizabeth Hahn Winslow

4406 Gloster Road
Dallas, Texas 75220

Dear Ms. Winslow:

I have received and approved the Prospectus for your research
project. Best wishes to you in the research and writing of your

project.

RP:d1

cc Dr. Barbara Carper
Dr. Anne Gudmundsen
Graduate Office

Sincerely yours,

Dissertation/Theses signature pz

To protect individuals we have coverec
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Title of Study: Oxygen Consumption and Cardiovascular
Response during Three Methods of Bath-
ing

Investigator: Elizabeth H. Winslow, R.N.

Physicianh Consent for Patient to Act
as Subject for Research

has my permission to

(name or subject)
participate as a subject, if he/she wishes, in the study

"Oxygen Consumption and Cardiovascular Response during
Three Methods of Bathing" which is being carried out by

Ms. Winslow.

Signature of Physician Date
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Title of Study: Oxygen Consumption and Cardiovascular
Response during Three Methods o
Bathing : :

Investigator: Elizabeth H. Winslow, R.N.

Lay Summary and Consent to Act as
Subject for Research

The purpose of this study is to measure the energy
cost, heart rate, heart rhythm, blood pressure, and per-
ceived exertion of subjects during rest and during the
following three methods of bathing: basin bath, tub
bath, and shower.

During the study you will have a mouthpiece in your
mouth and a nose clip on your nose. We will collect
the air you breathe out to determine the energy cost of
rest and of bathing. You will have electrodes on your
chest which connect to an electrocardiogram machine.
You will also have a blood pressure cuff around your
arm. Your electrocardiogram and blood pressure will
be taken during rest and before, during, and after each
bath. After each bath we will ask you to tell us how
light or hard you felt the exertion was. After you have
completed all three baths, we will ask you to fill out a
questionnaire about which bath you preferred.

There are no significant risks associated with par-
ticipating in this study. However, there are some pos-
sible discomforts: your mouth and nose could become
slightly sore from the mouthpiece and nose clip, and
you could become embarrassed if your modesty and confi-
dentiality are not carefully protected.

Possible benefits from participating in this study
include: (a) Your findings will help health personnel
determine the most appropriate bathing method for the
patient. We may find, for example, that patients can
tub bathe or shower earlier than we had previously thought.
(b) Since you will be closely supervised during the bath-
ing, previously undetected potential problems such as
extra heart beats or high blood pressure might be dis-
covered.

No medical service or compensation is provided to sub-
jects as a result of injury from participation in study.
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You have the right not to participate in this study
without penalty. You have the right to withdraw from
this study at any time without penalty. Your health
care will not be affected by your decision to partici-
pate in the study, or not to participate in the study,
or to withdraw from the study.

You are encouraged to ask questions about this study
at any time.

I have read and understand the above information and
I have had the opportunity to ask questions. I willingly
consent to participate in this study with the understand-
ing that I may withdraw from the study at any time without
penalty.

Signature of Subject ' Date

Signature of Witness Date
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Title of Study: Oxygen Consumption and Cardiovascular
Response during Three Methods of
Bathing

Information about the Normal Subject

Date:
Initials: _ Date of Birth:
Sex: M F Occupation:

Age: years

1. What type of bath do you usually take at home:
tub bath shower Other

2. Do you now have, or have you ever had, any heart
problem(s)? No Yes
If yes, please give more information about the
problem(s):

3. Do you now have, or have you ever had, any lung prob-
lem(s)? No Yes
If yes, please give more information about the

problem(s) :

4. Do you take any medications regularly other than
aspirin, vitamins, and birth control pills? It is
especially important that you note medications which
affect your heart, blood pressure, or metabolism.

No Yes
If yes, please list the medications and dosage:
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Do you exercise regularly? No Yes
If yes, please give more information about the type
of exercise, duration, frequency, etc.:

Thank you!
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Title of Study: Oxygen Consumption and Cardiovascular
Response during Three Methods of Bathing

Information about the Patient

Date:

Initials: Chart #

Sex: M F Date of Birth:
Age: years Occupation:

Type of bath usually taken at home:

tub bath shower Other
Date Admitted to for
Date Transferred from to for

Current Primary Diagnosis:

Current Clinical Problems:

EKG Dates and Findings:

Current Medications:

Relevant Past History:
Activity Levels and Dates during this Hospitalization:

Exercise Habits before this Hospitalization:
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Oxygen Consumption, Air/Water Temperature,

and Rating of Perceived Exertion

Date:

Data Collection Sheet

Subject:

Weight:
Height:
Age:
Occupation:

1lbs.
inches

years

kg.
cm

Study:

287

Group:

Activity
Air/HZO Temp
FlN2

Flo2

FlCO2

FENZ

FEO2

FECO2
TJ:.ssotF
Tlssotl
Bar Press

Spir Temp

Bag Time (secs)

RPE
ml/min
ml/kg/min
mets

RQ
Comments:
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Date:

Manual Cardiovascular

Data Collection Sheet

Subject:

Activity
) Rest
) Basin Bath

before
during

after

) Tub Bath
before
during

after

) Shower

before
during

after

( ) indicates order.

Study:
Group:

RPP

Comments :

68¢
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Holter Monitor Cardiovascular Data Collection Sheet

Date: Study:
Subject: Group:
Before/After
Activity: HR* Peak HR** Dysrhythmia ST Comments
( ) Rest

( ) Basin Bath
before
during
after

( ) Tub Bath
before
during

after

( ) Shower
before
during

after

( ) indicates order.

T

|
a

*HR during the 15-second period immediately after the before and after signals.

**Fastest HR observed during a 15-second period during or after the bath.

162
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Subject:

Date:

Bath Method Preference Questionnaire

Instructions: Circle the method of bathing (basin bath,
tub bath, or shower) which you think best
answers each question.

1. a. Which method of bathing was the EASIEST for you?

basin bath tub bath shower

b. Which method of bathing was the HARDEST for you?

basin bath tub bath shower

2. a. Which method of bathing was the MOST ENJOYABLE

for you?
basin bath tub bath shower
b. Which method of bathing was the LEAST ENJOYABLE
for you?
basin bath tub bath shower
3. a. Which method of bathing made you feel the MOST
CLEAN?
basin bath tub bath shower

b. Which method of bathing made you feel the LEAST

CLEAN?
basin bath tub bath shower

4. (For hospitalized subjects only)

a. Which method of bathing do you think is MOST
APPROPRIATE for you at this stage of your re-
covery?

basin bath tub bath shower

b. Which method of bathing do you think is LEAST
APPROPRIATE for you at this stage of your re-
covery?

basin bath tub bath shower
5. Comments:

thank you!
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DALLAS COUNTY HOSPITAL DISTRICT
DALLAS, TEXAS

CARDIAC REHABILITATION ACTIVITY SCHEDULE
PHYSICIAN'S ORDER SHEET

295

Date

Stage 1:
(Admission)

e Stage 2:
{Suggested)
(Day 1&2)

e Stage 3:
(Day 3)

. Stage 4:
{Day 4)

— Stage 5:
{Day 5 & 6)

Stage 6:
(Day 7 & 8)

Date of chest pain: Bedrest and Evaluation.

M.D. Signature

Wash face and hands, feed self, brush teeth. Teach patient active plantar and dorsoflexion of
ankles to do 5 x day, listen to radio.

M.D. Signature

Dangle at bedside 5 min. BID. Bedside commode or stand to weigh with pivot technique.
Read, write, or listen to radio. Active exercisas all extremities (5 x each).

M.D. Signature

Dangle at bedside 15 min. BID. Shave self. Active range of motion (5 x each). Diversional
activities, watch TV, or listen to radio. Continue above activities.

M.D. Signature

Chair with pivot technique 20-30 min. BID. Bathe self at bedside with assistance. Continue
above activities.

M.D. Signature

Up in chair 45 min. 34 x day. Bathe self at bedside. Walk back and forth in room. Active
exercises all extremities (10 x each). May attend cardiac education classes in wheel chair. To

bathroom for commode privileges. only.

M.D. Signature

003

Form No.
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PHYSICIAN'S ORDER SHEET

Date
Stage 7: Up in chair ad;lib. Walk to bathroom as needed. Stand at sink to brush teath, shave, comb
{Day 9) hair. Walk in nall 50 ft. (1/3 length of hall} BID. While standing: arm circling (5 x each), toe
raising (5 x each), leg abduction (5 x each).
M.D. Signature
——— Stage8: Shower or tub bath. Walk 100 ft. (2/3 length of hall) BID. May walk to cardiac education
(Day 10) classes. Add lateral trunk bending (5 x each), knee raises (5 x each).
"M.D. Signature
———— Stage9: Walk 100 ft. {2/3 length of hall) TID. Add trunk twisting (5 x each), toe touching (5 x
(Day 11) each).
M.D. Signature
. Stage 10: Continue warm up exercises Walk 150 ft. (length of hall) TID.

(Day 12 & 13)

M.D. Signature

- Stage 11: Continue warm up exercises. Walk 150 ft. {length of hall) QID
{Day 14}

M.D. Signature

Stage 12: Continue warm up exercises. Gradually increase walking distance.
(Until discharge)

M.D. Signature

Cardiac Rehabilitation Discharge Teaching (initiate on transfer to nursing unit).

1. Place patienton a (4 - 6- 8- 10 - 12} week schedule after discharge -
circle

2. Tearhk patient and family about a low cholesterol, low saturated fat diet or

3. Discharge medications to be taught:

M D. Signature

Form Fio, 50495 BP




REFERENCE NOTES

Johnston, B. L., Watt, E. W., & Fletcher, G. F.
Oxygen consumption and hemodynamic response of
bathing in immediate post myocardial infarction
patients. Research paper presented at the meeting
of the American Heart Association, 52nd Scientific
Sessions, Anaheim, California, November, 1979.

297



REFERENCES

Amsterdam, E. A., Price, J. E., Berman, D., Hughes,
J. L., Riggs, K., DeMaria, A. N., Miller, R. R.,
& Mason, D. T. Exercise testing in the indirect
assessment of myocardial oxygen consumption: Applica-
tion for evaluation of mechanisms and therapy of
angina pectoris. In E. A. Amsterdam, J. H. Wilmore,
& A. N. DeMaria (Eds.), Exercise in cardiovascular
health and disease. New York: Yorke Medical Books,

1977.

Astrand, P. O. Quantification of exercise capability
and evaluation of physical capacity in man. Progress
in Cardiovascular Diseases, 1976, 19, 51-67. :

Astrand, P. O., & Rodahl, K. Textbook of work physiology.
New York: McGraw-Hill Co., 1977.

Bar-Or, O., Skinner, J. S., Buskirk, E. R., & Borg, G.
Physiological and perceptual indications of physical
stress in 41-60 year old men who vary in condition
level and body fatness. Medicine and Science in

Sports, 1972, 4, 96-100.

Bazett, H. C. Studies on the effects of baths on man:
Relationship between the effects produced and the
temperature of the bath. American Journal of
Physiology, 1924, 70, 412-429.

Bellet, S. Essentials of cardiac arrhythmias. Phila-
delphia: W, B. Saunders, 1972,

Benton, J. G., Brown, H., & Rusk, H. A. Energy expended
by patients on the bedpan and bedside commode.
Journal of the American Medical Association, 1950,

144, 1443-1447.

Blomgvist, C. G. Clinical exercise physiology. In N. K.
Wenger & H. K. Hellerstein, Rehabilitation of the
coronary patient. New York: John Wiley & Sons, 1978.

298



299

Blomgvist, C. G. Exercise physiology related to diag-
nosis of coronary artery disease. In S. M. Fox
(Ed.), Coronary artery disease: Prevention, detec-
tion, rehabilitation with emphasis on exercise test-
ing. Denver: International Medical Corp., 1974.

Borg, G. The perception of physical performance. 1In
R. J. Shephard (Ed.), Frontiers of fitness. Spring-
field, Illinois: Charles C. Thomas, 1971.

Borg, G, Perceived exertion: A note on history and
methods. " Medicine and Science in Sports, 1973, 5,
90-93.

Borg, G., & Linderholm, H. Perceived exertion and pulse
rate during graded exercise in various age groups.
Acta Medica Scandinavica, 1967, 472 (Suppl.), 194-206.

Bruce, R. A. Principles of exercise testing. In J.
Naughton & H, K. Hellerstein (Eds.), Exercise testing
and exercise training in coronary heart disease.

New York: Academic Press, 1973.

Buskirk, E. R., Iampietro, P. F., & Welch, B. E. Varia-
tions in resting metabolism with changes in food,
exercise, and climate. Metabolism Clinical &

Experimental, 1957, 6, 144-153.

Cathcart, E. P., & Trafford, F. J. Energy expenditure in
minor duties. Journal of Physiology, 1920, 53, 49.

Convertino, V,, Hung, J,, Goldwater, D., & DeBusk, R.
Cardiovascular responses to exercise in middle-aged
men after 10 days of bedrest. Circulation, 1982,

65, 134-140.

Dayton, C. M. The design of educational experiments.
New York: McGraw-Hill Co., 1970.

Dehn, M, M., & Mullins, C. B. Physiologic effects and
importance of exercise in patients with coronary
artery disease. Cardiovascular Medicine, 1977, 2, 365-

371; 377-378; 384-386.

devVries, H, A. Physiology of exercise. Dubuque, Iowa:
Wm. C. Brown, 1974,




300

DuGas, B. W. Introduction to patient care: A compre-
hensive approach to patient care. Philadelphia:
W. B. Saunders, 1977. :

Ekblom, B., & Goldbarg, A. N. The influence of physical
training and other factors on the subjective rating
of perceived exertion. Acta Physiological Scandi-
navica, 1971, 83, 399-406.

Erickson, D. F, Cardiovascular response of convalescing
myocardial infarction patients during shower activi-
ties. Unpublished mastert's thesis, University of
Washington,. 1975,

Esposito, C. H., & Leonard, M. K. Myra Estrin Levine.
In J. B. George (Chairperson of the Nursing Theories
Conference Group), Nursing theories. Englewood
Cliffs, N.J.: 'Prentice-Hall, Inc,, 1980. ‘

Exercise equivalents. Denver: Colorado Heart Associa-
tion, no date.

Fletcher, G. F., Cantwell, J. D., & Watt, E. W. Oxygen
consumption and hemodynamic response of exercises
used in training of patients with recent myocardial
infarction. Circulation, 1979, 60, 140-144.

Gamberale, F. ‘Péféeiﬁe&vexertion, heaft taﬁe, oxygen
uptake and blood lactate in different work operations.
Ergonomics, 1972, 15, 545-554.

Glass, G, V., & Stanley, J. C, Statistical methods in
education and psychology. Englewood Cliffs, N.J.:
Prentice-Hall, Inc., 1970,

Gordon, E. E. Energy costs of various physical activi-
ties in relation to pulmonary tuberculosis. Archives
of Physical Medicine, 1952, 33, 201-209.

Gordon, E, E., & Haas, A. Energy cost during various
physical activities in convalescing tuberculosis
patients. American Review of Tuberculosis and Pul-
monary Disease, 1955, ll, 722-731.

Guyton, A, C.  Textbook of medical physiology.
Philadelphia: W. B. Saunders, 1976.




301

Hellebrandt, F. A., & Houtz, S. J. Mechanisms of muscle
training in man: Experimental demonstration of the
overload principle. Physical Therapy Review, 1956,

36, 371-383.

Hellerstein, H. K., & Franklin, B. A. Exercise testing
and prescription. In N, K. Wenger & H. K. Heller-
stein (Eds.), Rehabilitation of the coronary patient.
New York: John Wiley & Sons, 1978.

Hill, L., & Flack, J. The influence of hot baths on
pulse frequency, blood pressure, body temperature,
breathing, volume, and alveolar tensions of man.
Journal of Physiology, 1909, 38, lvii-1lxi.

Jeffress, R. N., & Peter, J. B. Adaptation of a
skeletal muscle to overloading--a review. Bulletin
of the Los Angeles Neurological Societies, 1970,

35, 134-144.

Johnston, B., Watt, E. W., & Fletcher, G. F. Oxygen
consumption and hemodynamic and electrocardiographic
responses to bathing in recent post-myocardial infarc-
tion patients, Heart & Lung, 1981, 10, 666-671.

Jorgensen, C. R., Wang, K., Wang, Y., Gobel, F. L.,
Nelson, R. R., & Taylor, H. Effect of propranolol
on myocardial oxygen consumption and its hemody-
namic correlates during upright exercise. Circu-
lation, 1973, 48, 1173-1182.

gudy, W, V. Physiology of exercise. In E. E. Selkurt
(Ed.), Physiology. Boston: Little, Brown, and Co.,

1976.

Kattus, A. A. Exercise testing and training of indi-
viduals with heart disease or at high risk for its
development: A handbook for physicians. New York:
American Heart Association, 1975.

Keatinge, W. R., & Evans, M. The respiratory and cardio-
vascular response to immersion in cold and warm water.
Quarterly Journal of Experimental Physiology, 1961,

46, 83-94.




302

Kitamura, K., Jorgensen, C. R., Gobel, F. L., Taylor,
H. L., & Wang, Y. Hemodynamic correlates of myo-
cardial oxygen consumption during upright exercise.
Journal of Applied Physiology, 1972, 32, 516-522.

Lamb, D. R. Physiology of exercise, New York:
Macmillan Co., 1978.

Levine, M. E. Holistic nursing. Nursing Clinics of
North America, 1971, 6, 253-264. -

Levine, M. E. Intriduction to clinical nursing.
Philadelphia: F, A. Davis, 1973.

Luria, M. H., & Picken, J. J. Hot baths: Production
of tachycardia without a physical conditioning effect.
Chest, 1974, 65, 477-478.

Mahadeva, K., Passmore, R., & Woolf, B. Individual
variations in the metabolic cost of standardized
exercise: The effects of food, age, sex, and race.
Journal of Physiology, 1953, 121, 225-231. :

Margaria, R., Edwards, H. T., & Dill, D. G. The pos-—
sible mechanisms of contracting and paying the
oxygen debt and the role of lactic acid in muscular
contraction. American Journal of Physiology, 1933,
106, 689-715.

Marriott, H. J., & Myerburg, R. J. Recognition and
treatment of cardiac arrhythmias and conduction
disturbances. In J. W. Hurst, R. B. Logue, R. C.
Schlant, & N, K., Wenger (Eds), The heart, arteries,
and veins. 'New York: McGraw-Hill Co., 1974.

Morgan, W, P. Perceived exertion symposium. Medicine
and Science in Sports, 1973, 5, 89. (a)

Morgan, W, P. ?sychologiqal factors influencing per--
ceived exertion. Medicine and Science in Sports,
1973, 5, 97-103. (b) R

Moritz, A. R., & Henriques, F. C. Studies of thermal
injury: The relative importance of time and surface
temperature in the causation of cutaneous burns.
American Journal of Pathology, 1947, 23, 695-720.




303

Mountcastle, V. B, Medical physiology. St. Louis:
C. V. Mosby, 1980,

Nagle, F. J. Physiological assessment of maximal per-
formance. In J, H. Wilmore (Ed.), Exercise and
sport sciences review. New York: Academic Press,
1973. '

Niland, M. B. Providing basic patient hygiene, 1In
K. C. Sorensen & J. Luckmann (Eds.), Basic nursing:
A psychophysiologic approach, Philadelphia: W. B.
Saunders, 1979.

Noether, G. E. Introduction to statistics. Boston:
Houghton-Mifflin Co., 1971.

Passmore, R., & Durnin, J. V. G. A. Human energy expen-
diture. Physiological Reivew, 1955, 35, 801-840.

Passmore, R., Thomson, J. G., & Warnock, G. M. A balance
sheet of the estimation of energy intake and energy -
expenditure as measured by indirect calorimetry using
the Kofranyi-Michaelis calorimeter. British Journal
of Nutrition, 1952, 6, 253-264.

Rasch, P. J., & Burke, R. K. Kinesiology and applied
anatomy. Philadelphia: Lea & Febiger, 1978.

Robinson, B. F, Relation to heart rate and systolic
blood pressure to the onset of pain in angina pec-
toris. Circulation, 1967, 35, 1073-1083.

Rosentswieg, J,, Williams, D., Sandburg, C,, Kolten, K.,
Engler, L., & Norman, G. Perceived exertion of pro-
fessional hockey players. Perceptual and Motor
Skills, 1979, 48, 992-994.

Saltin, B., Blomgvist, G,, Mitchell, J., Johnson, R. L.,
Wildenthal, K., .& Chapman, C. B. Response to exer-
cise after bed rest and training, Circulation, 1968,

37-38(7), 1-78.

Schlant, R. C. Metabolism of the heart. In J. W.
Hurst, R. B, Logue, R. C. Schlant, & N. K. Wenger
(Eds.), The heart, arteries, and veins. New York:
McGraw-Hill Co., 1974.




304

Sheffield, L. T. The meaning of exercise test findings.
In S, M, Fox (Ed.), Coronary heart disease: Preven-
tion detection, rehabilitation with emphasis on
exercise testing. Denver: International Medical

Corporation, 1974.

Shephard, R. J. Exercise test methodology. In S. M.
Fox (Ed.), Coronary heart disease: Prevention,
detection, rehabilitation with emphasis on exercise
testing. Denver: International Medical Corporation,

1974.

Siegel, S. Nonparametric statistics for the behavioral
sciences. New York: McGraw-Hill Co., 1956.

Skinner, J. S., Hutsler, R., Bergsteinova, V., & Buskirk,
E. R. The validity and reliability of a rating
scale of perceived exertion. Medicine and Science

in Sports, 1973, 5, 94-96,

Stevens, B. J. Nursing theory. Boston: Little, Brown,
and Co., 1979.

Winslow, E. H., & Lane, L. D. Oxygen consumption and
cardiovascular response during different methods of
toileting. Heart & Lung, 1982, 11, 259-260,
(Abstract)

Zohman, L. R., & Tobis, J. S. Cardiac rehabilitation.
New York: Grune and Stratton, 1970.




	Copyright Statementr1
	1982Winslow1OCR
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16

	1982Winslow2OCR
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201

	1982Winslow3OCR
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105




