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ABSTRACT

The purpose of this study was to investigate the 
effect of noise on the heart rate and respiratory rate of 
10 hospitalized children and to determine the amount of 
noise and major noise sources in a pediatric intensive care 
unit.

Noise levels were measured with a Noise Dosimeter, 
an instrument that averaged the noise level in decibels at 
half-hour intervals for a four hour period in"the morning. 
Heart rates and respiratory rates for each subject were 
recorded on a computer every 0.5 minutes for the four hour 
period. Heart rate means and respiratory rate means were 
correlated with the decibel level means.

The findings were inconclusive. A trend was 
observed in a positive relationship between heart rate 
means and decibel level means and between respiratory rate 
means and decibel level means in five out of 10 subjects.
No trend was observed in five subjects. Mean noise levels 
above 57 decibels were recorded throughout the four hour 
observation periods. Major noise sources included equipment, 
objects, and voices.

Recommendations for further study included improved 
instrumentation to obtain decibel levels as frequent as

x



heart rate and respiratory rate are obtained and doing the 
study over an entire 24 hour period.



CHAPTER 1

INTRODUCTION

The hospitalized child is bombarded by physical and 
psychological stresses, especially if he is placed in an 
intensive care unit. He has little control over his 
environment; he relies on his parents and the specialized 
health personnel during his hospitalization for his care.

Intensive care units are often hubs of constant 
activity. They are frequently noisy places with many 
machines and a great number of nursing and medical staff 
working in one small unit. Noise can arise from alarms on 
machines, suction equipment, oxygen equipment, telephone's, 
beds, tests being done, and a variety of other sources. In 
addition, if the institution is a teaching facility, there 
are frequently a variety of students in the unit such as 
interns, residents, medical, nursing, pharmacy, and 
respiratory therapy students. Parents and other relatives 
often stay with the hospitalized child continuously. All 
of these people can contribute to noise in the environment 
surrounding the child. In many intensive care units for 
children there are no separate, enclosed rooms. Thus, 
children may miss out on one of their most important 
requirements— rest and sleep— just , when they need its



recuperative benefits the most„ Noise has been implicated 
as a factor in sleep deprivation. Sleep deprivation may in 
turn contribute to a syndrome called the intensive-care-unit 
syndrome (Falk and Woods, 1973). Little is known about 
this syndrome in children.

Children, and "especially infants, due to their lack 
of verbal and cognitive ability, are often unable to tell 
how they feel, what is bothering them, or what difficulties 
they are having. Observations and assessments, therefore, 
necessitate that objective criteria be used in evaluating 
the child and the effect of noise on his physiological 

, state.
Noise has been known to cause a number of 

physiological and psychological reactions in the human body 
which the recipient cannot control. According to Rosen 
(1970), noise causes changes in the vegetative nervous 
system which functions in regulating the caliber of blood 
vessels. Noise has been demonstrated to cause glandular 
and respiratory effects in addition to these cardiovascular 
effects in the human. These effects reflect a generalized 
stress reaction (Steward, 1968).

Nurses are concerned with the responses patients 
manifest to noise in the environment. Physiologically and 
psychologically patients need rest and sleep. Noise 
interrupts this and makes it difficult for the patient to 
meet his rest and sleep needs. Psychologically, noise has



been found by researchers to result in sleep disruption, 
annoyance, and irritability in adult subjects (Broadbent, 
1968).

Statement of the Problem 
The following questions were considered:

1. Is there a high noise level in a pediatric 
intensive care unit?

2. How do noise levels vary with the time of day?
3. What are the major sources of noise in a pediatric 

intensive care unit?
4. What is the relationship between the noise level in 

the environment of a pediatric intensive care unit
and the hospitalized child's heart rate and
respiratory rate?

Purpose of the Study 
The purpose of this study was to further knowledge 

of the hospitalized child's reaction to environmental noise 
in a pediatric intensive care unit. Specifically, this 
study attempted to determine the effect of noise in the
environment of the Pediatric Intensive Care Unit on the
heart rate and respiratory rate of the hospitalized child.

Professional nurses have a responsibility in helping 
decrease noise in the environment. Decreased noise can 
significantly affect the hospitalized child and help him/her 
attain a greater amount of rest and sleep. The problem is
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significant to the patient because of the deleterious 
effects that stress can have on the entire physiological and 
behavioral integrity of the human system, especially a 
system that has already been compromised by disease.

The physiological effects of noise on children have 
not been adequately studied. This has been due mainly to 
technical difficulties with objective methods of testing. 
Subjectively, children often cannot verbalize how noise 
affects them as language skills are not fully developed 
until approximately age five (Heatherington and Parke,
1975). Cognitive ability also is underdeveloped in the 
child five years and younger. The child of this age, 
according to Piaget, is unable to do abstract thinking. He 
is able to see only the concrete variables involved that 
are affecting him (Heatherington and Parke, 197.5) .

Additional information on the problem of noise and 
its effect on the hospitalized child should assist nursing 
practice to determine approaches for nursing care to reduce 
the amount of noise in the environment surrounding the 
patient in the intensive care unit.

Conceptual Framework 
To examine physiological stress responses to noise, 

the conceptual framework focused on the environmental 
milieu of a pediatric intensive care unit and the General 
Adaptation Systems theory.



Environmental Milieu of a Pediatric 
Intensive Care Unit

Noise is part of the environment in which man lives. 
It is an intrinsic part of a hospital environment and 
especially a part of intensive care units. Some of the - 
noise sources in the hospital setting have been identified 
in various studies (Beardslee, 1976; Hilton, 1976; U. S. 
Department of Health, Education, and Welfare [USDHEW],
1971). . Hursey (1978) identified a certain combination of 
respiratory therapy equipment commonly used in a neonatal 
intensive care unit as generating potentially dangerous 
noise levels. Falk and Woods (1973) identified the electric 
motor and fan below the infant incubator as a source of 
noise. In addition, noise sources from mechanical equipment 
in a recovery room and acute care unit were identified as 
having significant noise levels. Other sources of noise 
identified included a wall outlet suction machine, water 
sealed chest suction, bedpan washer, telephone, cardiac 
monitors, respirator, respirator alarm, and oxygen outlet. 
Significant noise levels identified from personnel and 
patients in the same settings included tasks such as 
suctioning patients, admitting patients, encouraging 
patients to cough and deep breath, moving beds, emptying 
garbage, x-raying of the patient (portable), patient 
coughing, child crying, and patient crying out (Falk and 
Woods, 1973; Hilton, 1976),



All of these noise sources can exist at one time or 
another in a pediatric intensive care unit. Other un
identified .noise sources may include staff conversations, 
the thud of objects dropping, physicians making rounds, 
oxygen tents, banging and squeaking of doors, paper 
rattling, side rails, bottles, chairs moving, continuous 
infusion pumps for intravenous solutions, infant warmers, 
housekeeping personnel cleaning, intercom systems, and 
oxygen blenders (Beardslee, 1976; Hilton, 1976). Thus, 
these can be seen as a significant number of noise sources 
in the environment of a hospital, particularly in a busy ' • 
intensive care unit.

General Adaptation Syndrome •
Noise is viewed as a general nonspecific biological 

stressor and as such can cause physiological changes in the 
body. These changes include cardiovascular, glandular, 
and respiratory effects that reflect a generalized stress 
reaction. Sel'ye (1956) named this nonspecific stress 
reaction the General Adaptation Syndrome (GAS). The GAS 
consists of three stages— alarm, resistance, and exhaustion 
if recovery does not occur.

During the alarm stage, the sympathetic nervous 
system causes the body to increase the production of adrenal 
cortical hormones and catecholamines. The hypothalamus is 
stimulated and, in turn, stimulates the anterior pituitary



to release adrenocorticotropic hormone (ACTH), ACTH 
stimulates the adrenal cortex to secrete glucocorticoids 
and mineralocorticoids. The sympathetic nervous*system 
also directly stimulates the adrenal medulla to secrete 
catecholamines. During a stress response, antidiuretic 
hormone (ADH) is also released from the posterior pituitary 
lobe. The total effect of these hormones is to prepare 
the body for fight or flight. Respirations become more 
rapid and deeper and cardiac output increases to supply the 
increasing metabolic needs. Blood volume enlarges to guard 
against possible blood loss. Protein, fat, and glycogen are 
converted to glucose for energy and anti-inflammatory 
defenses. The symptoms of this stress reaction include: 
elevated blood pressure, respiratory rate, and pulse; 
increased blood sugar; increased alertness; decreased 
urinary output; and dilated pupils (Fielo, 1975) . The 
stage of resistance follows the alarm reaction and is an 
attempt by the body to adapt to and cope with the stressor. 
If the body cannot adapt, it becomes overwhelmed and reaches 
the stage of exhaustion.

This study applies the GAS theory to the study of 
patients in the environmental milieu of the Pediatric 
Intensive Care Unit. This investigation sought to determine 
if there is a certain amount of noise in the Pediatric 
Intensive Care Unit that affects the physiological state of 
the hospitalized child. It assumes that noise may be



viewed as a stressor that affects heart rate and. respiratory 
rate. The noise level can be measured objectively with the 
use of a sound level meter and compared to the response in 
the patient as reflected by the changes in his cardiac and 
respiratory rate.

The hospitalized child's ability to adapt to the 
noise is reduced because he has little control over his 
situation. He is dependent upon the hospital, its staff, 
and environment for his care. He is unable to remove 
himself from the situation and he is unable to reduce the 
noise level in the environment because of the threat of his 
illness. He functions without full knowledge of his 
environment and without fully developed cognitive, emo
tional, and psychological concepts (Wolf, 1975). Events 
are not under the child's conscious control. He is 
cognitively and verbally unable to express himself, in 
part because his developmental level precludes these 
abilities. The response of the hospitalized child to this 
situation is an unconscious response in his physiological 
state as measured by cardiac and respiratory rates.

Assumptions
In the application of the conceptual framework to 

this study, the following general assumptions were made:
1. Noise levels in a pediatric intensive care unit 

vary throughout a 24-hour period.



Heart rate and respiratory rate are physiological 
indicators of stress reactions to noise in the 
environment,

Definition of Terms 
Pediatric Intensive Care Unit: A pediatric inten
sive care unit is a specially designed, eqippped, 
and staffed area within the hospital that has, as 
its main objective, the control of and prevention 
of complications, in the hospitalized child with an 
acute medical-surgical problem. The basic elements 
of a pediatric intensive care unit are close and 
continuous patient observation, including cardiac 
and respiratory monitoring, and constant supervision 
and specific care by specially trained personnel.
The staff within the unit consists of registered 
nurses, with a staffing ratio of approximately 
one nurse per two patients.
Noise: Noise is unwanted sound, sound not desired
by the recipient. Noise may be disturbing and/or 
harmful. It is an erratic, intermittent, or 
statistically random oscillation (U. S. Environ
mental Protection Agency [USEPA], 1973; Lipscomb 
and Roettger, 1976).



Sound: Sound is a pressure pulse superimposed on an
existing pressure. These pulses or waves have both 
frequency and intensity (Hursey, 1978) .
a. Sound frequency: Sound frequency is the rate of

pressure pulses. It is measured in cycles per
second or hertz (Hz) units (Hursey, 1978).

b. Sound intensity: The intensity of a sound wave
is the power transferred through a unit area 
perpendicular to the direction of the sound 
source. Intensity level is measured using a 
logarithmic scale to the base 10 and defined as 
decibels (dB) (Hursey, 1978).

c. A-weighted sound level: This represents the 
sound level of a noise containing the medium 
range of frequencies that the human ear responds 
to.

d. Spund level (noise level): Sound level is the 
A-weighted sound pressure level obtained by use 
of a sound level meter that has a standard 
frequency-filter for attenuating part of the 
sound spectrum (USEPA, 1973).

Sound Level Meter: This is an instrument comprised
of a microphone, an amplifier, an output meter, and 
frequency-weighting networks, that is used for the 
measurement of noise and sound levels in a specified 
manner (USEPA, 1973).



11
5. Heart Rate: Heart rate is the measurement of the

cardiac beats per minute as determined by the chest 
electrode.

6. Respiratory Rate; Respiratory rate is the measure
ment of the frequency of inspiration and expiration 
per minute as determined by the chest electrode.



CHAPTER 2

SELECTED REVIEW OF THE LITERATURE

The following chapter contains a selected review 
of the literature that relates to the problems identified 
in this study. An introduction to the subject of noise and 
its effect on health is presented and articles and studies 
related to noise in the hospital environment, especially 
intensive care units, are cited.

Effect of Noise on Health 
Noise has been found in numerous studies to cause 

changes in the physiological state of the human system. 
Except for noise-induced hearing loss there is no known 
noise-induced disease (Falk and Woods, 1973), However, 
possible effects of noise on health have been proposed.
Some of these effects include: symptoms of disease such as 
high blood pressure, headache, muscle tension, anxiety, 
insomnia, fatigue, and drug consumption; impairment of 
functions such as impairment of hearing; interference with 
rest and relaxation; and feelings of annoyance or aggrava
tion such as fear, resentment, distraction, and need to 
concentrate (Bragdon, 1971; Burns, 1973; Grandjean, 1973; 
Johansson, Kylin, and Roepstorff-, 1973; Ward and Fricke, 
1968).

12
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These effects of noise on health fall into two over

lapping categories: consciously perceived and insidious 
effects. Consciously perceived effects have a nuisance 
character and are subjectively irritating. They are 
recognized by the person. They are functionally important 
in that they produce such effects as sleep disturbance, 
general mental stress, communication disruption, and inter
ference with thought processes.

Noise may also affect its recipient insidiously 
without realization of the deeper physiological impact of 
noise. Hearing loss is a good example. Since hearing loss - 
first occurs in sensitivity to the upper frequencies, the 
person may be unaware of the sensory damage. Long-term 
noise has also been identified as an insidious factor in 
certain stress-related diseases, such as peptic ulcer, 
essential hypertension, colitis, migraine headaches, and 
nervous disorders (Welch and Welch, 1970). Noise has been 
implicated as causing significant changes in normal 
behavioral patterns as well (Stead, 1960). Noise may also 
stimulate the onset of auditory hallucinations among 
particular types of schizophrenic patients (Bragdon, 1971).

Noise is capable of acting as a physiological stress 
by contributing to the onset of injury or disease. There is 
not a great deal of evidence on the physiological effects of 
exposure to noise and results seem to be conflicting. The 
effects on animals appear to be more severe than on man.
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Most of the studies have been laboratory studies carried out 
on normal, healthy individuals. There are very few field 
studies of the physiological effects of noise; but 
investigators have demonstrated that sounds or noises do 
change the physiological state.

Physiological effects of noise on the human system 
fall under the category of autonomic or sympathetic nervous 
system responses. Kryter (1973) found that the average 
heart rate was higher during a noise interval than during 
periods of quiet, suggesting that the bursts of noise 
caused an increased stress— arousal reaction in the subjects 
as compared to their somewhat more relaxed physiological 
state during periods of quiet. A decrease in peripheral 
blood flow was also noted indicating peripheral vasocon
striction during the noise interval. Graham and Slaby 
(1973) also found that white noise elicited a response of

V  . ; -
marked acceleration of the heart rate in normal adult 
males.

Jansen (196 8) reported that a study using meaning
less noise (white noise, 90 dB) to which tested persons 
were accustomed to, effected changes in peripheral 
vegetative functions, such as the peripheral circulatory 
system and the pupillary function. Dilatation of the .pupil 
occurred constantly during exposure to noise stimuli and 
blood volume in the skin was reduced because of a vaso
constrictive effect. Vasoconstriction and dilatation
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both increased with increasing sound intensity. The 
investigator also found that subjects had an increase in 
diastolic blood pressure and increases in heart rate 
variability. These reactions were independent of feelings 
of annoyance or any other emotion of the subjects.

Lehmann and Tamm (1971) found that a short or 
prolonged noise as low as 70 dB (linear) caused vaso
constriction of precapillary blood vessels which persisted 
for the duration of the noise and longer. After five 
minutes of noise, the constriction of the blood vessels 
began to disappear, but persisted for 25 minutes before 
disappearing completely. Changes in heart rate were also 
noted. Davis and Berry (1975) reported that human subjects 
responding to noise showed slow, deep breathing. Other 
investigators reported that respiration amplitude has shown 
an increasing response with repeated noise stimulation of 
around 100 dB. Cardiac acceleration, vasoconstriction, and 
increased diastolic blood pressure were also found to occur 
after exposure to intermittent noises of around 100 dB 
(Davis and Berry, 1975; Gadeke et al., 1969). Jansen (1968) 
reported that vasoconstriction and pupil dilatation began 
to appear at 70 dB. Hazardous side effects are thought to 
occur above the 95 decibel level in the normal population.
An even lower level would effect a pathological•response in 
those suffering some additional psychic or somatic distress 
according to Jansen.
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Jonsson (1977) found that systolic" and diastolic 

blood pressure was significantly higher in male industrial 
workers with a noise-induced auditory impairment than in 
males of the same age with normal hearing. More hyper
tensive individuals were found in-the group with impaired 
hearing. Studies on animals also have shown hypertension 
to be associated with noise. Medoff and Bongiovanni (1945) 
found that unquantified noise from air blasts for five to 
10 minutes every weekday from weaning (21 days of. age) to 
400-900 days (elderly) produced a high incidence of chronic 
hypertension in rats.

Researchers report that auditory stimulation of 
around 70 dB increases the tone of skeletal muscle. 
Gastrointestinal motility was found to increase in response 
to sound as well. A decrease in cardiac output and of 
salivary and gastric secretions has also been reported 
(Gadeke et al., 1969; Kryter,. 1970).

Noise is considered to be a stress stimuli that can 
activate the pituitary-adrenal axis with consequent 
increased secretion of ACTH and a consequent increase in 
adrenocortical activity (Falk and Woods, 1973). The 
response of the endocrine system to noise has been mainly . 
studied in animals and the measures selected for analysis 
have usually been adrenal gland secretions. From blood and 
urine samples the level of adrenal gland activity can be 
inferred. In a study by Anthony and Harclerade (1967) male
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guinea pigs were exposed to intense low frequency noise 
(139-144 dB), for six weeks. The noise exposure was found 
to produce increased adrenal activity during the noise 
exposure, but there was no evidence of permanent changes in 
adrenal gland activity. Loud sounds have been found to 
raise plasma concentrations of cortisone in the rat 
(Buckley and Smookler, 1970? Henkin and Knigge, 1963) and 
of 17-hydroxycorticosterone in man (Persky et al., 1970) 
and in monkeys (Mason, 1958). In other studies in humans, 
epinephrine and norepinephrine ('levels in urine) were found 
to have very significant increases after 30 minutes exposure 
to 90 dB (200 Hz) (Arguelies et al., 1970; Markiewicz,
1973).

Only minor physiological adaptation to noise stimuli 
appears to occur when the noise is regular or background 
noise (Bragdon, 1971? Kryter, 1970). The organism will 
continue to respond readily when the auditory stimulus is 
changed in level and character. Rossi, Oppliger, and 
Grandjean (1970) found that the adaptation of vasoconstric
tion in subjects exposed to a background noise (500 Hz tone 
at 70 dB) did not reduce vasoconstriction to superimposed 
2000 Hz tones at levels of 80 to 105 dB. Arteriole 
contraction appears to be more sustained than muscular 
tension or increased heart or respiratory rates upon 
exposure-3to noise. (Carpenter, 1971). If vasoconstriction 
is sustained, the decreased blood volume reduces the



available oxygen vital to human activity. Noise*-induced 
fatigue may then ensue.(Bragdon, 1971).

Another effect of noise on health is the actual 
damage to the cell structures of the hearing organ, thereby 
causing hearing loss (Miller, Watson, and Covell, 1972). 
Noise-induced vasoconstriction of spiral vessels, which 
provide the oxygen supply to the organ of Corti, is 
responsible for the hearing loss in humans (Falk, 1972).

Since sound or noise may change physiological 
states and until someone can prove that these changes are 
negligible; noise must be considered to"have a possible 
detrimental influence on human health. As yet, little 
evidence has come to light to connect noise with 
identifiable and attributable physical diseases aside 
from injury to the hearing mechanism.

Effect of Noise on Hospitalized Patients 
Several researchers have proposed that noise has an 

effect on the hospitalized patient. Some of the effects 
found include: prolongation of hospital stay, increased pain 
perception, irritability, anxiety, a threat to hearing, 
hypertension, and interference with sleep and rest.

The process of recovering from an illness is con- 
.sidered to be affected by psychosocial stress, Selye (1956) 
contended that, although some stress is good for an 
individual, too much stress adversely affects the ability
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of the patient to cope with and recover from illness. Noise 
is considered to be a nonspecific stressor (Falk and Woods, 
1973). Hospitalized patients are already in stressful 
situations from multiple causes, including surgery, 
infection, hemorrhage, hypoxia, burns, pain, immobilization, 
and fear.

Noise exposure may not culminate in a definable 
illness, but it does add to the stressing effects of the 
body, often without the person being consciously aware 
that the body is being stressed. Noise in a hospital 
environment has been considered by some authors to be 
detrimental to the recovery process of patients (Bredenbufg, 
1961; Denzel, 1963; Minckley, 1968). One hospital survey, 
prepared for the JJ. S. Public Health Service, concluded 
that hospitalization among convalescing patients was 
possibly prolonged in noisy environments (USDHEW, 1971). 
Intensive care patients are thought to be most affected 
by intrusive noise (Bragdon, 1971)„ Fife and Rappaport
(1976) studied patients 20 years and older who, following 
cataract operations, were housed in a hospital wing next 
to a site where a new building was noisily being constructed. 
Compared to previous and quieter years, the mean hospital 
stay was significantly longer, possibly because of an 
adverse effect on wound healing. Minckley (1968) found that 
the ratio of persons receiving pain medication to those not 
receiving pain medication was somewhat larger in the section
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of a 10 bed ward room where the noise level was the highest 
(60-70 dB) than for the beds in the average, quieter loca
tions (40-60 dB). Her conclusion was that noise enhanced 
pain perception in the recovery room where noise levels 
were the highest. In operating rooms, noise caused 
irritability, vasoconstriction, and pupillary dilatation 
(Shapiro and Berland, 1972). In hospital rooms,"it caused 
anxiety and sleeplessness. It may cause hypertension as 
well, and vomiting and bad temper (Falk and Woods, 1973; 
Nolen, 1973).

Noise has been found to pose a threat to hearing in 
infants in premature nurseries and in children in intensive 
care units who are receiving aminoglycosidic antibiotics 
such as Kanamycin, Gentymycin, and Streptomycin (Falk and 
Woods, 1973; Falk, 1974). Segal1 (1973) found that low 
birth weight, premature infants showed a cardiac response 
of acceleration to an auditory stimulus of 85 dB of white 
noise for 10 seconds, four times in a row. When the 
infants were crying, the cardiac response was decelerative.

Noise has been shown to have an effect on the 
recuperative values of sleep. Noise can prevent a person 
from going to sleep or can awaken one from sleep if it is 
of sufficient intensity, has important meaning, or is of 
unusual character. Kryter (1972), Baron (1970), and Jansen 
(1968) wrote that noise of a low intensity prevents the 
sleeper from reaching the deep sleep stage. Jansen stated
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that the noise stimuli may last from only 30 milliseconds to 
90 minutes. Noise also affects the number of awake periods, 
the number of movements, and morning tiredness. Sleep has 
been shown to be more disturbed during noisy nights than 
quiet nights (Bragdon, 1971; Muzet et al., 1973).

Beardslee (1976) found that children reacted to 
auditory and/or visual stimuli that impinged upon them by 
having longer pre-sleep periods and sleep periods of shorter 
duration. Her findings indicated that an environment 
characterized by a low prevalence of auditory stimuli was 
found'to be somewhat more conducive to release into and ' 
continuation of sleep than an environment marked by a high 
prevalence of auditory stimuli. Subjectively, school-age 
children's responses to intensive care units revealed that 
they disliked the unit because their sleep was interrupted 
and the room was noisy and cold (Barnes, 1975).

Sleep disturbances can be expected to occur with 
noise levels as low as 30-35 dB according to several 
authors (Grandjean, 1973; Williams, 1970). Thiesson (1970) 
found that noise levels of 40 to 45 dBA had a 10 to 20 per 
cent probability of shifting the level of sleep or awakening 
subjects. Levels of 50 dBA had a 25 per cent probability 
of seriously affecting sleep.

Rosen (1971) reported that noise was insidious in 
that electroencephalographic patterns of sleeping subjects 
could be r a d i c a l l y  altered by sound without the subject
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awakening. Gadeke et al. f.1969) found that a noise level of 
70 to 75 dB (linear) for three minutes led to obvious sleep 
disturbance or awakening in two-thirds of infants studied. 
All infants awakened after 75 dB (linear) for 12 minutes. 
Changes of breathing type as an indication of sleep dis
turbance were observed by two researchers in preschool 
children exposed to noises of 50 dB (Lehnhardt, 1969; 
Rosenau, 1969).

Several researchers propose that the acute care 
environment is responsible for precipitating sleep depriva
tion and that sleep deprivation may be.responsible for the 
phenomenon of post-cardiotomy psychosis (Blanchy and Starr, 
1964; Kornfeld, Zimberg, and Malm, 1965; Layne and Yudofsky,
1971).

Noise Levels in the Hospital 
Noise levels have been found to vary in hospitals 

depending upon the type of unit, its construction, and the 
types of equipment used in it. Different types of equipment 
have been found to produce different noise levels also.

Falk and Woods (.1973) found that infant incubators 
produced noise of 57.7 dBA. They also found that the mean 
noise level in the recovery room was 57.18 i dBA, Noise 
levels in two rooms of the acute care unit always exceeded 
50 dBA. Other studies have documented excessive noise
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levels in the operating room (Shapiro and Borland, 1972) and 
infant oxygen tents (League, Parker, and Robertson, 1970).

Gadeke et al. (19.69) found different noise levels 
depending upon the type of construction of infant's and 
children's care units. Ranges of noise varied from 50 dB 
(linear) to greater than 90 dB (linear). His conclusion 
was that the average noise level in care units of a 
children's hospital exceeded the high tolerance of infant's 
sleep, especially in steel and glass constructed rooms, 
during most of the day and night hours.

Bentley, "Murphy, and Dudley (1977) found that noise 
levels in a hospital ward, a cubicle off the ward, and an 
intensive therapy unit (ITU) showed that noise levels in all 
three areas were higher than internationally recommended 
levels at all times of the day. Loud noises above 70 dBA 
were common, especially in the ITU, both during the day and 
night. Equipment and conversation among staff were the main 
cause of noise in the ITU. Turner, King, and Craddock 
(1975) found noise levels in the medical-surgical intensive 
care unit to be consistently above speech and sleep 
interference levels. Average noise levels were just about 
6 5 dB.

The noise levels in a neonatal intensive care unit 
were found to range from 60 to 70 dBA in another study 
(Vidasagar and Joseph, 1976), This was about 10-20 dB 
higher than in the nursery for healthy infants„ Also, the
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noise levels were similar in the morning and in the 1 

afternoon on three different days suggesting a persistence 
of high noise levels in the neonatal intensive care unit. 
Incubators in another neonatal intensive care unit were 
found to produce noise levels of 55 dBA, respirators 58 to 
59 dBA, and one brand of pneumatic nebulizer 85 dBA 
(Hursey, 1978).

Man's annoyance threshold for intermittent sounds 
is from 50 to 90 dB. His pain threshold is 120 dB (Gordon,
1972). Physiologically, noise levels in excess of 65 dB 
have shown an effect on pulse amplitude in persons studied. 
The minimal level producing an effect is not well-defined. 
Some data show that effects on the circulatory system may 
be occurring in the range of 50 to 60 dB (Goldsmith and 
Jonsson, 1973).

Noise level criteria are based on intermittent 
exposures of eight hours per day, not continuous noise, as 
in hospitals, according to one source (Committee on 
Conservation of Hearing, 1973). Therefore, they concluded 
that more damage is done by continuous noise because there 
is no opportunity for recovery. Yet damage-risk criteria 
for children have not been established. Studies are 
mainly based on adults. Children have not been adequately 
studied in all areas as to the effect of noise on their 
health, especially the effect of noise on their
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physiological reaction. This then shows the necessity for
further research into the effect of noise levels on children.

/



CHAPTER 3

RESEARCH DESIGN

The purpose of this investigation was to study the 
effect of changes in noise level in the environment of the 
Pediatric Intensive Care Unit on the heart rate and 
respiratory rate of hospitalized children. This chapter 
includes a discussion of how the sample was selected, how 
the data were collected, a description of the measurement 
instruments, a discussion of the means for protection of 
the subjects' rights, and the method of data analysis. The 
research design used was a descriptive correlational design.

Sample
The sample consisted of 10 children drawn from the 

patient population of a six bed Pediatric Intensive Care 
Unit. Children with optimal hearing ability were desirable. 
The following criteria were used for subject selection:

1. Children who had been patients in the Pediatric 
Intensive Care Unit for three days or less.

2. Children with all diagnoses except major 
neurological problems, deafness, or ear surgery.

3. Children not on sleep-promoting drugs in the 
category of sedatives.

4. Children 5 years 6 months of age or younger.
26
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5. Children whose parents were either English speaking 

or Spanish speaking.
6. Children who were identified as the least acutely 

ill child by the nurse in charge of the Pediatric 
Intensive Care Unit the evening before the study 
was to be done.

Data Collection 
Data collection was carried out in the following 

manner. Upon admission to the study, the date, age, sex, 
and diagnosis of each patient selected was recorded on an 
observation sheet (see Appendix A). At the start of each 
four hour observation period, the number of patients in the 
Pediatric Intensive Care Unit was also noted on the record 
sheet. A record of what was done for and to the subject was 
kept on the observation sheet throughout the four hour 
observation period, for example, any medical or surgical 
treatments, laboratory tests, bathing, feeding, touching, 
and/or holding of the child. A record was kept on the 
observation sheet of major noise sources noted by the 
investigator. The number of people in the intensive care 
unit other than patients was also noted.

All data were collected by the investigator to 
provide variable control through the use of only one data 
collector. One child at a time was studied for four hours 
from 0600 to 1000. Each patient was tested in his/her own
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crib or bed. Three electrodes for recording heart rate and 
respiratory rate were attached to the child's chest by the 
nursing staff upon admission to the Pediatric Intensive 
Care Unit and were kept on for the duration of the child's 
stay in the unit. These electrodes were used by the 
investigator to measure, and record the heart rate and 
respiratory rate of the child being observed. Heart rate 
and respiratory measurements were recorded continuously 
every 0.5 minutes on a computer terminal located in the 
Pediatric Intensive Care Unit. These recorded measurements 
were then printed out on the computer teletype located next 
to the computer. Decibel level averages were taken and 
recorded every half-hour for the four hour observation 
period.

- The four hour time period from 0600 to 1000 was 
chosen because it has been observed that this time period 
often included activities such as early morning laboratory 
work, for example, blood drawing and daily chest x-rays on 
most of the children at approximately 0600; change of 
nursing staff at 0700; doctor's rounds; consultants 
evaluating children; and housekeeping staff cleaning the 
unit throughout the morning. It was thought that there may 
have been some variance in noise level during this time 
period.
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Measurement Instruments 

The measurement instruments used in this investiga
tion included a computer terminal and teletype, cardiac and 
respiratory monitor, and a Personal Noise Dosimeter.

The computer terminal used was a Hewlett Packard, 
Model 5670A. The computer teletype used was a Hewlett 
Packard, Model 2762A. All children, upon entry into the 
Pediatric Intensive Care Unit, are entered into the computer 
in order to have a continuous record of their heart rates 
and respiratory rates and any other pertinent data deemed 
necessary by the medical and/or nursing staff. These data 
can be recalled by staff members either on the computer 
screen or on the teletype machine to observe patterning 
changes over a selected time period in any of the cate
gories being monitored.

Hewlett Packard cardiac and respiratory monitors 
are used to measure heart rate and respiratory rates. The 
computer and the monitors are checked quarterly by the 
biomedical engineering department of the hospital, which is 
responsible for maintaining th.e precise medical life- 
supporting and monitoring equipment of the hospital.

Noise level testing was performed using a battery- 
operated Personal Noise Dosimeter, Type 1954-9710. The 
noise dosimeter presents, in a single number, the average 
noise level in a specific time period. The Dosimeter 
consists of a Noise Exposure Monitor and an indicator. The



monitor functions in a manner similar to a sound level meter 
in that it responds to noise levels„ It has an attached 
microphone that accumulates these noise levels f which vary 
over a period of time, integrates them, and reduces them to 
a single index number which may be converted to an 
equivalent continuous sound level in decibels through the 
use of the Slide Rule Calculator, Model 1954, The indicator 
is a passive device and functions as a readout device for 
the monitor; It is also used to acoustically calibrate 
the monitor, reset the monitor, and check the monitor 
battery.- Since there is no battery in the indicator, it 
receives power from the monitor. Both the monitor and the 
indicator are powered by a single 9’-volt alkaline battery 
(Mallory MN-1604 or equivalent) located in the monitor.

The Dosimeter has three ranges, 40 to 90 dB, 60 to 
110 dB, and 80 to 130 dB, For purposes of this study, the 
range chosen was 40 to 90 dB as other studies have shown 
that noises in intensive care units are usually contained 
within this range (Falk and Woods, 1973; Hursey, 1978;
Turner et al, , 1975)'. If the noise level exceeded 75 dB 
during the exposure period, an "allowable-level-exceeded 
lamp" would light up on the indicator of the Dosimeter.
The Dosimeter uses the A-weighted sound level. The A scale 
was chosen for frequency since it provides less weight to 
lower frequencies of noise much as the human ear does and
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it correlates well with hmrian response to noise (Bragdon, 
1971; Goldsmith and Jonsson, 1973).

The microphone for the Dosimeter monitor was placed 
as close to the subject's head as possible in his/her crib 
or bed to record sound levels to which patients are 
routinely exposed. The same Dosimeter was used for each 
subject and calibrated at the start and end of each observa
tion period by the investigator. The battery was checked 
before each reading in the indicator.

Protection of Human Rights
The human rights of all subjects were protected 

according to the Health, Education and Welfare guidelines 
and written policies of the University of Arizona Ethical 
Committee's "Human Subjects Committee Manual o f 'Procedures"
(1977). Prior to admission to the study and the beginning 
of data collection, all parents or guardians of the subjects 
signed consent forms (see Appendix B). All parents or 
guardians of the subjects were approached in the same 
manner by the investigator and the consent form was thoroughly 
explained to them by the investigator. Parents or guardians 
were approached the afternoon or evening before the four 
hour observation period was planned to begin„ If the 
parents or guardians were Spanish speaking only, an 
interpreter was obtained to explain the consent form in 
Spanish. It was desirable to obtain the signatures of both



parents or guardians on the consent form if both were 
available.
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Data Analysis
The heart rate and respiratory rate measurements 

taken every 0.5 minutes were averaged for each subject to 
get the heart rate mean and respiratory rate mean for each 
of the eight half-hour observation periods„ The Pearson 
product moment correlation coefficient (Roscoe, 1969) was 
used to analyze the variables of mean heart rate response 
and mean decibel level for the eight half-hour time periods 
and mean respiratory rate response and mean decibel level, 
also for the eight half-hour time periods. This was done 
to determine if a relationship existed between the variables 
and if so> the degree of the relationship.

Data were also analyzed using the Pearson product 
moment correlation coefficient to determine if a relation
ship existed between the amount of change from one heart 
rate mean to the following heart rate mean and the amount 
of change from one decibel level mean to the following 
decibel level mean for each of the eight half-hour time 
periods. The same analysis was carried out using the 
amount of change from one respiratory rate mean to the 
following respiratory rate mean and correlating this change 
with the amount of change from one decibel level mean to



the following decibel level mean for each of the eight half- 
hour time periods.

The decibel level means of all eight half-hour time 
periods from 0600 to 1000 were averaged to give a decibel 
level mean for four hours for each subject. In addition, 
the decibel level means for each half-hour time period for 
each subject were averaged for all 10 subjects to give the 
decibel level mean for varying periods of the morning.

The observation sheets were analyzed for major 
sources of noise noted in the environment of the Pediatric 
Intensive Care Units and their frequency.



CHAPTER 4

ANALYSIS OF DATA

This chapter includes a description of the sample 
used,•a .description of the setting and location of the unit 
in which the study was performed, and findings related to 
the statement of the problem.

Characteristics of the Sample 
The sample consisted of 10 children, four male and 

six female. Their ages ranged from three weeks to four 
years seven months of age. The average age for the sample 
was 22.3 months. These data are shown in Table 1.

Table 1. Age Distribution of Subjects (N = 10)

Subject Age Sex
A 8 weeks M
B 4 years 6 months F
C 20 months F
D 3 weeks F
E 4 years 7 months F
F 12 weeks F
G 3 years M
H 13yweeks M
I 3 years 5 months F
J 8 months M

34
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All of the subjects studied were patients in the 

main floor intensive care area. Subjects were studied over 
a five week period from the months of March to May.

The Setting
The Pediatric Intensive Care Unit is located in an 

urban university medical center in the Southwest. It is 
on the third floor of an eight story building. The 
intensive care unit measures 30 feet by 29 feet by 8 feet 
3-1/2 inches. The room has acoustical ceiling tile. The 
walls are of plaster and flat nonglossy paint. The floors 
are covered with linoleum tile. Light canvas curtains, 
hanging from the ceiling to within 18-1/2 to 21—1/2 inches 
of the floor, screen each of the four patient areas from 
the next, but only against visual interpatient contact. The 
curtains are kept pushed back against the wall as much as 
possible to provide the nursing staff with maximum observa
bility of patients. Two laminar flow patient rooms are 
located against one wall of the intensive care unit. Each 
is a glassed-in cubicle without doors on it.

Suction, oxygen, and sphygmomanometers are built 
into the wall at each patient station. The monitoring 
system for heart rate, respiratory rate, arterial pressures, 
and central venous pressures is attached to the wall overr- 
hanging the beds. A double doorway adjoins the Pediatric 
Intensive Care Unit to the general pediatric unit. These
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doors are randomly opened or closed at the discretion of the 
staff. Another entryway without a door exists at the back 
of the intensive care unit and opens into a supply area and 
nurses1 report room. The supply area contains the 
centrifuge for spinning down blood samples. The supply 
area then connects to the outside corridor.

An area containing a desk, two telephones, and an 
addressograph machine serves as the nurses' station in the 
middle of the Pediatric Intensive Care Unit. Charts are 
kept at this desk. The computer terminal used in this study 
sits on the desk. Along the side of the intensive care 
unit is a bathroom and another supply room. A desk for 
staff to write at, along with another telephone, is placed 
at the back of the unit. Emergency equipment is stored in a 
cart at the front of the nurses' desk area.1 A counter to 
obtain and mix medications, along with the necessary 
equipment for medication administration, is located.in the 
center of the unit along the side of the nurses' desk.

The Staff
During the study, the Pediatric Intensive Care Unit 

nursing staff consisted of two or three registered nurses 
on each shift depending on patient census. At one time, 
four nurses were utilized in the unit when a registered 
nurse was being oriented to the unit. Patient load was one 
to two patients per nurse. The number of persons in the
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unit (nurses, surgeons, anesthetists, interns, residents, 
respiratory therapists, students, and family members) 
varied from one to a maximum of 30 persons in the unit at 
one time during the course of observations.

Findings
This section will describe the findings concerning 

decibel levels in the Pediatric Intensive Care Unit, how 
noise levels varied with the time of day, major noise «-• 
sources and their frequency of occurrence, and the rela
tionship between decibel levels and the hospitalized 
child's heart rate and respiratory rates.

Decibel Levels
The first question in this investigation was: Is

there a high noise level in the Pediatric Intensive Care
Unit? Decibel levels in the Pediatric Intensive Care Unit
were measured for eight consecutive half-hour periods from 

10600 to 1000. for a total of forty hours. As has been 
previously stated, the instrument used to measure noise, 
the Dosimeter, accumulated noise levels over a half-hour 
period, integrated them, and reduced them to a single index 
number which was then converted to an equivalent continuous 
sound level in decibels for that half-hour observation 
period. Decibel level averages for each subject were i

1. Subject E was studied from 0600 to 1029 as no 
decibel reading was obtained from 0730 to 0800.
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compared according to each half-hour observation period in 
which the data were gathered. Averages of the decibel count 
are reported for each observation period and for the total 
of eight observational periods (four hours) for each 
subject (see Table 2).

The average of the decibel levels for each subject's 
total eight half-hour observation periods ranged from 61.65 
dB for subject B to 70.53 dB for subject I. The range for 
the eight half-hour observational periods for all subjects 
was a low of 57.8 dB for subject G from 0700 to 0729 to a 
high level of 73.6 dB for subject I from 0900 to 0929. The 
decibel level average remained at or above 60.0 dB in all 
except four half-hour periods,.for subject B from 0730 to 
0759 and from 0800 to 0829, for subject D from 0900 to 0929, 
and for subject G from 0700 to 0729. In seven of the half- 
hour periods, decibel level averages exceeded 70.0 dB. This 
occurred for subject E from 0900 to 0929 and 1000 to 1029, 
for subject I from 0830 to 0859, 0900 to 0929, and 0930 to 
1000, and for subject J from 0900 to 0929 and 0930 to 1000.

As has been stated, if the noise level during the 
half-hour observation period exceeded 75 dB, the "allowable- 
level-exceeded" lamp in the Dosimeter would light up. Every 
half-hour observation period for all subjects was found to 
have exceeded 75 dB at some time during the half-hour 
period.



Table 2, Decibel Level Means in the Pediatric Intensive Care Unit

Time

Subject
0600- 

. 0629 .
0630-
0659

070 0— 
0729

0730-
0759

0800-
0829

0830-
0859

0900—
0929

0930— 
1000. .

1000- 
10.29 .

4 Hour 
Average

A 61.5 63,0 64.0 68.5 69,0 68,0 66,1 65,0 —— 65.64
B 63.0 60.2 60,0 59,5 69.7 65,0 64,0 61,8 —— 61.65
C 66.0 62.5 61,0 63.0 65.5 68,0 65.5 68.0 —— 64.94
D 66,5 66,0 60.5 62,0 64,5 61.5 59,0 60,0 —— 62,50
E 69 i 8 69.0 69,4 68,8 68.0 72,5 68,0. 72,0 69.69
F 67.0 64,0 65,5 66,5 68.5 68,0 66,2 67,5 — 66.65
G 63,8 64,2 57.8 65.5 64,0 63,0 66,5 63,5 —— 63.54
H 64,0 68,5 64.8 69,8 66,5 67,8 65,5 ■ 67,0 66,74
T 69,8 68,5 69,5 69,3 69,1 71,4 73,6 73,0 70.53
J 64.8 66,0 60,8 66,9 65,0 65,5 71,3 72,6 66.61

Average 65.62 65,19 63,33 65,67 66,06 66,62 67,02 66,64



Time of Day
The second question considered: How do noise levels 

vary with the time of day? Averages of the decibel level 
means for each time period for all subjects studied is 
shown in Table 2. The range of decibel level means for the 
half-hour periods was from 63.33 dB for the time period of 
0700 to 0729 to 67.02 dB for the time period of 0900 to 
0929. High noise levels were found to persist throughout 
the eight half-hour observation periods from 0600 to 1000 
with only a difference of 3.69 dB within the decibel level 
range. Thus noise levels as measured by decibel level means 
for half-hour periods were not found to vary with the time 
of day.

Sources of Noise
The third question considered in this investigation 

was: What are the major sources of noise in a pediatric 
intensive care unit? Numerous noise sources were 
identified in the Pediatric Intensive Care Unit throughout 
the 40 hours of observation. Noise sources were classified 
into three categories: equipment or object noises, voice 
noises, and treatment or diagnostic test noises. Noise 
sources were also classified as either continuous or 
intermittent for the four-hour observation period. Sources 
of continuous noise and when they occurred may be found in 
Table 3.



Table 3, Sources of Continuous Equipment and Object Noise and Their Occurrence 
During Observation Periods

Subject Radio On
Number of 

Ventilators
Oxygen and 

Humidity Hiss . .
Chest Tubes 
Bubbling

Decibel Level 
Mean for Four 
Hour Observa
tion Period

A 1 1 1 65.64
B 1 1 1 61.65
C 1 1 1 ■ 1 64.94
D 1 1 62,50
E 1 1 1 69.69
F 1 1 1 66,65
G 1 0 63.54
H 1 2 1 66.74
I 1 1 •

(two hours)
1 1 70.53

J 1 0 66.61



42
Continuous noise sources came from the equipment and 

objects category. The radio in the intensive care unit 
played without interruption for all 40 hours of observa
tion. Even at 0600 when the study was begun, the radio was 
found to be on. Slight variations were noted in softness 
and loudness of the radio as this was controlled manually 
by the staff of the intensive care unit.

Mechanical ventilators provided a continuous equip
ment noise source in the Pediatric Intensive Care Unit.
The number of ventilators at one time during the four-hour 
observation period varied from none to two. Six of the 
observation periods had one ventilator operating in the 
intensive care unit for the entire four hour time period 
(A, B, C, D, E, and F); one observation period had two 
ventilators for the entire 4 hour period (H); one observa
tion period had a ventilator for the last two hours of the 
observation period (I); and two of the observation periods 
had no ventilators during the observation periods (G and 
J). One ventilator during an observation period (E) was 
noted to emit a "fog-horn" type noise for every breath, 
approximately every six seconds continuously for four hours. 
Average noise levels during this time period were found to 
range from 68.0 dB to 72.5 dB, higher than during other 
time periods. Other ventilators were less noisy though 
they did make some type of continuous noise for every breath.
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Oxygen delivery was. another source of continuous 

equipment noise. Two subjects, C and I, had continuous 
oxygen and humidity supplied to them. Subject C had 
humidified oxygen delivered per nasal canula and subject 1 
was in a humidified oxygen tent. Both types of oxygen and 
humidity delivery provided the continuous noise of oxygen 
hissing for the total four-hour observation period in which 
they were used. Continuous noise was also noted in the 
loud bubbling of chest tubes. In seven of the observation 
periods (A, B, C, E, F, H, and I) , either the subject or 
one of the other patients in the intensive care unit had 
chest tubes.

A great variety and number of intermittent noises 
were noted and recorded bn the observation records kept on 
each subject for the four-hour observation period. Equip
ment and object noises included the radio playing, 
mechanical ventilators, oxygen and humidity hissing, and 
chest tubes bubbling, as mentioned previously. Other 
equipment and object noises that were classified as 
intermittent noises included alarms sounding (heart rate 
and respiratory rate monitors, arterial pressure monitors, 
continuous intravenous infusion pump alarms, and ventilator 
alarms), phones ringing, physicians' beepers going off, 
the doppler machine being turned on to check blood pressures 
or pulses, crib and bed rails and mattresses being lowered 
and raised, objects being dropped and banged (telephone
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receiver, bedpan, ashtray, wastebasket, bottles, and bath 
equipment), objects being moved across the floor (x-ray 
machine, wastebaskets, chairs with or without rolling 
wheels, bedside dressers, cribs, overbed tray tables, 
intravenous poles, movable laminar flow wall, and a 
stretcher), drawers being opened and closed, curtains being 
drawn, toilet flushing, water running in the sink, a toy 
swing being wound up, toy keys rattling, the centrifuge 
machine spinning down a blood sample, housekeeping cleaning 
floors, and shaking, pounding, and tapping noises from 
staff working with equipment and objects.

Intermittent sources of voice noises included 
staff, patients and families talking, laughing, yelling, 
and whistling; and children crying, whimpering, whining, 
fussing, moaning, screaming, yelling, coughing, and 
sneezing.

Intermittent noises arising from treatments 
included; suctioning and postural drainage and percussion 
being performed in which chests were percussed and cribs 
rattled. Diagnostic tests that produced intermittent noise 
included electrocardiograms, electroencephalograms, 
echocardiograms, chest x-rays,- and blood testing. Noises 
arose from the equipment and objects used in performing 
these,tests.

Some of the intermittent noise sources occurred 
more frequently than others. Monitor alarms for heart rate,
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respiratory rate, and arterial pressure were noted to sound 
158 times in the total 40 hours of observation time. 
Ventilator alarms sounded 108 times in the 40 hours of 
observation. Continuous infusion pump alarms sounded 41 
times. The total number of alarms sounding in the total 
40 hours of observation was 306. Table 4 gives a breakdown 
of the number of alarms sounding for each observation 
period.

Other intermittent noise sources, that occurred 
frequently included phones ringing. This occurred at the 
minimum of 86 times in the total 40 hours of observation. 
Voice noises also were frequent. Children crying or crying 
out occurred a total of 153 times in the 40 hours subjects 
were observed. Children screaming or yelling occurred 14 
times over the 40-hour observation period. Subjects 
whimpering, fussing, and moaning occurred at least 51 
times. The total then, for voice noises coming from the 
patients in the Pediatric Intensive Care Unit was 218 times 
throughout the 40 hours of observation.

Relationship of Noise Level to Heart Rate 
and Respiratory Rate

The fourth question considered in this investiga
tion was: What is the relationship between the noise level 
in the environment of a pediatric intensive care unit and 
the hospitalized child's heart rate and respiratory rate? 
Pearson product moment correlation coefficients were _



Table 4.. Intermittent Noise— Frequency of Occurrence of Monitor Alarms Sounding 
During Observation Period

Subject

Monitor 
(Heart Rate, 

Respiratory Rate, 
Arterial Pressure) Ventilator

Continuous 
Infusion 

. . Pump . .
Decibel Level Mean 

for Four Hour 
Observation Period

A 15 8 2 65.64
B 9 15 1 61.65
C 30 4 3 64.94
D 27 17 5 62.50
E 2 4 2 69.69
F 25 8 9 66,65
G 8 0 13 63.54
H 18 43 3 66.74
I 15 9 2 70.53
J 9 0 1 66.61

Total 158 108 41
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computed between the heart rate means and the decibel level 
means and between the respiratory rate means and the decibel 
level means for the eight half-hour observation periods.
This investigation sought to find out if the heart rate 
increased or decreased as there was an increase or decrease 
in the decibel level and whether the respiratory rate 
increased or decreased as the decibel level increased or 
decreased. The degree of the relationship between heart 
rate means and decibel level means and between respiratory 
rate means and decibel level means was determined for each 
subject through the Pearson correlation coefficient. These 
data are shown in Table 5.

Table 5. Pearson Correlation Coefficients Between Heart 
Rate Means and Decibel Level Means and Between 
Respiratory Rate Means and Decibel Level Means

Subject
Heart Rate and 
Decibel Level

Respiratory Rate and 
Decibel Level

A .52 .64
B . 22 -.49
C .91 .65
D .72 . 73
E .10 .23
F -.54 -.17
G .20 — .02
H -.06 .25
I .42 .73
J .73 .86



For this study a correlation of 0.50 to 1.0 was 
accepted as indicating a strong relationship between the 
variables. A correlation of 0.25 to 0.50 indicated a 
moderate relationship. According to these criteria, a 
strong positive relationship was found between heart rate 
means and decibel level means in subjects A, C, D, and J. 
That is, in four out of 10 subjects, the Pearson product 
moment correlation coefficient was greater than 0.50 
indicating that as the decibel level means increased the 
heart rate means, also increased. The positive correlation 
of 0.42 for subject T between heart rate means and decibel 
level means suggests a moderate relationship. Heart rate 
means compared to decibel level means for the five subjects 
with moderate and strong positive relationships (A, C, D,
I, and.J ) for the eight half-hour observation periods are 
shown in graph form in Figure 1. Though the findings were 
inconclusive, a trend was observed in a positive relation
ship between the mean noise level in the environment of 
the Pediatric Intensive Care Unit and the hospitalized 
child's mean heart rate in five out of 10 subjects. No 
trend was observed between the mean noise level and mean 
heart rate in the other five subjects.

As expected, since the ratio of respiratory rate 
to heart rate is normally one to four, a similar positive 
relationship was found to exist between respiratory rate 
means and decibel level means in those subjects who had a
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Figure 1. Correlation Between Heart Rate Means and Decibel 
Level Means and Respiratory Rate Means and 
Decibel Level Means for Subjects A, C, D , I, and 
J —  All correlations are Pearson's r .
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positive correlation between heart rate means and decibel 
level means. According to the criteria, a strong positive 
relationship was found to exist between respiratory rate 
means and decibel level means in subjects A, C, D, I, and J. 
In five out of the ten subjects, the Pearson product moment 
correlation coefficient was greater than 0.5 0 indicating 
that as the decibel level means increased, the respiratory 
rate means also increased. Respiratory rate means compared 
to decibel level means for the five subjects with strong 
positive relationships (A, C, D, I, and J) for the eight 
half-hour observation periods are shown in graph form in 
Figure 1. Again, the findings were inconclusive but a 
trend was observed in a positive relationship between the 
mean noise level in the Pediatric Intensive Care Unit and 
the child’s mean respiratory rate in five out of 10 subjects. 
No trend was observed between the mean noise level and mean 
respiratory rate in five of the subjects.

Age of the subjects in relation to Pearson correla
tion coefficients showed that three of the subjects, A, D , 
and J were 8 weeks, 3 weeks, and 8 months old respectively 
and that these three had strong Pearson correlation coeffi
cients between heart rate means and decibel level means and 
between respiratory rate means and decibel level means. 
Subject C was 20 months old and showed a strong positive 
relationship between heart rate means and decibel level 
means and respiratory rate means and decibel level means.
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Subject I, who was 3 years 5 months of age showed a strong 
positive relationship between respiratory rate means and 
decibel level means and a moderate positive relationship 
between heart rate means and decibel level means. A 
variation in age of subjects does not seem to have had an 
effect on the results of this investigation.

An unexpected ' finding was two negative correla
tions between the variables under study. Subject F showed 
a negative correlation of -.54 for heart rate means and 
decibel level means indicating that as the decibel level 
means increased, the heart rate means decreased. Subject 
B showed a negative correlation of -.49 between the 
respiratory rate means and decibel level means indicating 
that as the decibel level means increased, the respiratory 
rate means decreased.

Data were analyzed using the Pearson product moment 
correlation coefficient to determine if a relationship 
existed between the amount of change from one heart rate 
mean to the following heart rate mean and the amount of 
change from one decibel level mean to the following 
decibel level mean for each of the eight half-hour observa
tion periods for each subject. The same analysis was done 
using the amount of change from one respiratory rate mean 
to the following respiratory rate mean and correlating this 
change with the amount of change from one decibel level mean
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to the following decibel level mean. These data are shown 
in Table 6.

Table 6. Pearson Correlation Coefficients Between Heart 
Rate Means and Decibel Level Means Amo-umt of 
Change and Respiratory Rate Means and Decibel 
Level Means Amount of Change

Subject
Heart Rate and 
Decibel Level .

Respiratory Rate and 
. Decibel Level . .

A -.35 -,07
B .55 — ,30
C ,93 ,20
D .85 ,41
E .27 ,19
F -.20 .08
G .37 .28
H ,47 ,15
1 ,22 ,16
J .70 . ,79

Again, the same criteria of a correlation of 0,50 
to 1.0 indicating a strong relationship between the 
variables was used. A correlation of 0.25 to 0,50 indi^ 
cated a moderate relationship. According to these criteria, 
a strong positive relationship was found between heart rate 
means and decibel level means change from one time period 
to the following time period in four subjects, B, C, D, 
and J. For these, subjects the Pearson product moment 
correlation coefficient was greater than 0,50, A moderate 
positive correlation was found in three subjects, E, G, and
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H. In these subjects, the Pearson correlation coefficients 
were between 0.25 and 0,50. This suggests that the amount 
of change from one time period to the next for the eight 
half-hour observation periods correlated positively between 
heart rate means and decibel level means. That isf as 
the amount of change for the decibel level means increased, 
the amount of change for the heart rate means also increased. 
These findings are also inconclusive but may suggest that a 
relationship exists between the mean noise level in the 
environment of the Pediatric Intensive Care Unit and the 
hospitalized child's mean heart rate. No relationship 
was found between mean noise level amount of change and 
mean heart rate amount of change in three of the subjects,
A, F, and I.

The correlation between the amount of change from 
one half-hour observation period to the next period for the 
respiratory rate means and decibel level means indicated 
a strong positive relationship only in subject J. A 
moderate positive relationship was found in two subjects,
D and G. This suggests that in these subjects that as the 
amount of change for the decibel level means increased, the 
amount of change for the respiratory rate means also 
increased. These data are inconclusive.

A moderate negative correlation in amount of change 
between heart rate means and decibel level means was found 
in subject A. A moderate negative correlation in amount of
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change between respiratory rate means and decibel level 
means was found in subject B. This suggests that as the 
amount of change in the decibel level means increased, 
the amount of change in the heart rate means and 
respiratory rate means decreased in these subjects. Again, 
these data are inconclusive.

This chapter has described the findings of this 
study concerning decibel levels in the Pediatric Intensive 
Care Unit, noise level variance with the time of day, 
major noise sources^ and their frequency of occurrence, and 
the relationship between decibel level means and the 
hospitalized child's heart rate means and respiratory rate 
means in a pediatric intensive care unit.



CHAPTER 5

DISCUSSION OF FINDINGS

In this chapter, the conclusions of this study will 
be discussed. The results of the study in relation to the 
questions posed and the relationship to the conceptual 
framework and literature review are presented. Field 
problems, implications, and recommendations for further 
study will also be discussed.

Conclusions
The following conclusions were derived from the data 

presented in the preceding pages:
1. The findings were inconclusive. A trend was 

observed in a positive relationship between heart 
rate means and decibel level means and between 
respiratory rate means and decibel level means in 
five subjects. No trend was observed in a rela
tionship between heart rate means and decibel level 
means and between respiratory rate means and decibel 
level means in five subjects,

2. Mean noise levels above 57 decibels existed in the 
Pediatric Intensive Care Unit throughout the four- 
hour observation periods for all subjects.

3. Noise levels did not vary with the time of day.
57



58
4. The major noise sources in the Pediatric Intensive

Care Unit were equipment, object, and voice noises.

Relationship of Noise Level to Heart Rate 
and Respiratory Rate

The General Adaptation Syndrome relates how an 
organism reacts to stress (Selye, 1956). Noise may be 
viewed as a general nonspecific stressor and as such has 
been found to cause some physiological changes in the human 
organism. These changes include cardiovascular, glandular, 
and respiratory effects in the organism. Heart rate and 
respiratory rate would be expected to correlate similarly ' 
to noise level as both the cardiovascular and respiratory 
systems respond to stress in much the same, way with a 
sympathetic nervous system response resulting in acceleration 
of both heart rate and respiratory rate.

There are few reported studies on the physiological 
effects of noise exposure. Most studies have been carried 
out on normal, healthy individuals. The selected review of 
the literature indicated that few, if any, studies have 
been done on the effect of noise on the heart rate and 
respiratory rate of children in a pediatric intensive care 
unit.

This investigation did find that there was a strong 
positive relationship between heart rate means and decibel 
level means and between amount of change between heart rate 
means and decibel level means in four out of 10 subjects



studied. Kryter1s (1973) study supported this finding. He 
reported that the average heart rate was higher during a 
noise interval than during periods of quiet. Graham and 
Slaby (1973% report a marked acceleration of the heart rate 
in normal adult males in response to white noise. Lehmann 
and Tamm (1971) also report changes in heart rate in 
response to noise. Segall (1973) found that premature 
infants experienced cardiac acceleration in response to 
white noise.

Five out of the 10 subjects studied were found to 
have a strong positive relationship between respiratory rate 
means and decibel level means in this investigation. Only 
one out of 10 subjects showed a strong positive relationship 
between the amount of change between respiratory rate means 
and decibel level means. Other investigators support this 
finding in reporting that respiration amplitude has shown an 
increasing response with noise stimulation of around 100 
decibels (Gadeke et al., 1969). This investigation found 
that changes in respiratory rate means occurred in the mean 
decibel range of 59.0 to 73.6 dB in those subjects who 
showed a strong positive relationship between respiratory 
rate means and decibel level means. Davis and Berry (1975) 
reported an opposite finding, that human subjects respond to 
noise with slow, deep breathing. This may explain why five 
out of the 10 subjects did not show a strong positive rela
tionship between respiratory rate means and decibel level
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means and why nine out of 10 did not show a strong positive 
relationship in the amount of change between respiratory 
rate means and decibel level means. This may also explain 
why a moderate negative correlation was found in subject B.

Another explanation for some of the subjects not 
showing a strong positive correlation between heart rate 
means and decibel level means and between respiratory rate 
means and decibel level, means may be due to the fact that, 
according to Cantrell (1975), a given noise exposure does 
not affect all persons similarly, nor does the same person 
respond to a given noise exposure the same way every time.

How critical a child's condition was when studied 
in the Pediatric Intensive Care Unit may have made a 
difference in the child's physiological response to noise 
in the environment. Unpredictability of a child's condition 
may also have made a difference in choosing the least 
acutely ill child by the charge nurse in the unit. For 
example, subject F was selected as the least acutely ill 
child the evening before the study began. But during the 
night the subject went into shock. Subsequently, during the 
observation period the subject was being treated for shock. 
As the subject's condition stabilized and fluid volume was 
replaced, both heart rate and respiratory rate decreased 
noticeably. The stress of shock may have been more 
significant to this subject than the stress of noise as 
reflected in the negative correlations found between heart
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rate means and decibel level means and between respiratory
rate means and decibel level means„

Whether the child was being treated for a medical or 
a surgical condition may have made a difference in the
results of the study. Of the five subjects who showed
strong positive correlations between heart rate means and 
decibel level means, four of those subjects (subjects A, C, 
D, and J) were in the Pediatric Intensive Care Unit for 
observation or treatment of a medical condition. These same 
four subjects showed strong, positive correlations between 
respiratory rate means and decibel level means. The other 
subject (subject Ij did have a surgical condition and did 
show a strong, positive correlation between respiratory rate 
means and decibel level means but did not have a strong 
positive correlation between heart rate means and decibel 
level means.

A variation in age of subjects does not seem to have 
had an effect on the results of this investigation. An 
infant is known to have more variability in both heart rate 
and respiratory rate than an older child. The number of 
strong positive Pearson correlation coefficients between 
heart rate means and decibel level means and between 
respiratory rate means and decibel level means did not 
appear to show any relationships between age of the child 
and strength of the correlations as three of the subjects 
with strong positive correlation coefficients were 13 weeks
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or younger. The two subjects with moderate to strong 
positive relationships were 4 years 6 months of age and 4 
years 7 months of age.

This investigation sought to identify changes in 
heart rates and respiratory rates in children in an inten
sive care unit in relation to changes in decibel levels in 
the environment. The results of the study, though not 
conclusive, suggest that there is a relationship between 
the noise level in the Pediatric Intensive Care Unit and 
the hospitalized child's heart rate and respiratory rate in 
five out of 10 subjects studied. No relationship was found 
between the noise level and the child's heart rate and 
respiratory rate in five of the subjects.

Noise Level and the Pediatric Intensive Care Unit
The results of this study support other findings of 

high noise levels in the hospital setting. This study found 
that the average decibel level for each subject's eight half- 
hour observation periods ranged from 61.65 dB to 70.53 dB. 
Vidasagar and Joseph (1976) found noise levels in a neonatal 
intensive care unit to range from 60 to 70 dB. Turner et al. 
(1975) found average noise levels in the medical surgical 
intensive care units to be about 65 dB. Falk and Woods 
(1973) found that the mean noise level in the recovery room 
was 57.18 ± dB. Average noise levels in two rooms of the 
acute care unit were found to always exceed 50 dB. Gadeke
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et al. ("1969) found a range of noise from 50 dB to 90 dB in 
infant's and children's care units.

Variations in Noise Level in the Pediatric 
Intensive Care Unit

Noise levels in this study were not found to vary 
with the time period studied, from 0600 to 1000. The range 
of decibel level means for the half-hour observation periods 
was from 63.33 dB to 67.02 dB, a maximum difference of 3.60 
dB throughout the observation period. Other investigations 
report similar findings. Bentley et al. (1977) found that 
noise levels in a hospital ward, a cubicle off the ward, and 
an intensive therapy unit did not vary throughout the day. 
Vidasagar and Joseph (1976) also reported a persistence of 
high noise levels in the neonatal intensive care unit in 
the morning and in the afternoon on three different days. 
Turner et al. (1975) found noise levels to be consistently 
high in a medical-surgical intensive care unit.

Sources of Noise in the Pediatric 
Intensive Care Unit

This investigation found that equipment, object, 
and voice noises were the major sources of noise in the 
Pediatric Intensive Care Unit. Bentley et al. (.1977) 
supported this finding with their finding that equipment 
and conversation among staff were the main cause of noise 
in an intensive therapy unit. Other investigators supported 
the finding of equipment as a major noise source, Vidasagar
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and Joseph (1976) reported that equipment such as 
respirators and a pneumatic nebulizer were a main source of 
noise in a neonatal intensive care unit, Falk and Woods 
(1973) identified equipment as producing significant noise 
levels in a recovery room and acute care unit. In addition, 
Falk and Woods (1973) and Hilton (1976) identified signifi
cant noise levels coming from personnel and patients, 
including voice noises.

Field Problems
Some field problems did occur during the course of 

data collection. Occasionally, the microphone near the 
subject's ear had to be moved to bring in other equipment 
or to change the bed. Infrequently, a nurse caring for the 
subject or a parent picked up the child and moved him/her 
away from the microphone. This meant that all of the noise 
was not being heard from the same distance at all times due 
to microphone, placement. . .Subjects on ventilators had a 
turban placed about their head to hold the endotracheal tube 
steady which may have muffled some sounds that the subjects 
heard. Also, rolled blankets were placed on both sides of 
the child's head to steady the head. This may also have 
muffled some sounds to the subject.

The cardiac and respiratory monitors were turned 
off during the subject's postural drainage and percussion 
treatments as this interfered with the pickup of beats. ,,
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Here some data points were missed. Also, electrode leads at 
times came loose or were changed so that not all heart rates 
and respiratory rates were picked up by the monitors.

Position of the bed in the unit may have made a 
difference in the amount of noise a subject may have been 
exposed to. Subjects in the beds at the far side of the 
intensive care unit may have been exposed to less noise 
than children in beds in the middle of the room, which was 
closer to the nurse's desk area and where people most often 
congregated.

The use of only one observer for observation of 
sources of noise in the room may have led to some error in 
noting the numbers of times noises occurred. Often noises 
occurred simultaneously and may have been missed by the 
observer. Occasionally, the investigator was asked to 
assist in the unit by answering the telephone and this may 
have caused her to miss some observations. Also, the 
researcher left the room when x-rays were taken and some 
observations may have been missed during this time.

Availability of subjects was lessened by the fact 
that there were only four beds to choose from. The other 
two beds in the unit were in the laminar flow rooms. The 
monitors to these two rooms were not hooked up with the 
computer. Patients in these rooms were then missed as 
subjects.
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The use of the computer to record heart rates and 

respiratory rates necessitated only taking data every 0.5 
minutes as this was the smallest unit of time available 
on the computer. This meant that not all of the subject's 
heart rates and respiratory rates were picked up on the 
computer during each half-hour observation period. Some 
data points were thereby lost.

One major methodological problem identified in the 
study was that the noise level instrument used, the 
Dosimeter, was unable.to give readings- of the noise level 
in the intensive care unit every 0.5 minutes. This made it 
impossible to correlate specific noises with a specific 
heart rate and/or respiratory rate acceleration or decelera
tion in the subjects studied. Heart rates and respiratory 
rates were being recorded every 0.5 minutes.

Other variables that may have influenced heart 
rates and respiratory rate included pain, crying, moving 
the child, coughing, treatments, and fear. It was not 
possible to separate out these variables.

Implications
The findings of this study support the existence 

of a positive relationship between the noise level mean in 
the Pediatric Intensive Care Unit and the hospitalized 
child's heart rate mean and respiratory rate mean in five 
out of 10 subjects studied. A relationship existing
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between heart rate and respiratory rate has already been 
mentioned in relation to the sympathetic nervous system and 
one would expect that these two variables would correlate 
similarly to decibel level. Segall's (1973) study supported 
this investigation's findings in one of the few studies 
involving children. She found that hospitalized premature 
infants experienced cardiac acceleration in response to 
white noise. Mean noise levels were above 57 dB in the 
Pediatric Intensive Care Unit for the half-hour observation 
periods for all subjects studied. The findings of other 
investigators support this as previously mentioned.

Reports of studies of the effect of noise on 
hospitalized patients have found that hospital stay is 
prolonged, that there is increased pain perception, 
irritability, anxiety, hypertension, a threat to hearing, 
and interference with sleep and rest. Though this study 
did not specifically study these variables, it did find that 
the average noise levels ranged from 57.8 dB to 73.6 dB in 
the Pediatric Intensive Care Unit. Grandjean (1973) and 
Williams (1970) reported that sleep disturbances can be 
expected to occur with noise levels as low as 30 to 35 dB. 
Thiesson (1970) found that noise levels of 40 to 45 dB had 
a 10 to 20 per cent probability of shifting the level of 
sleep or awakening subjects. Levels of 50 dB have a 50 per 
cent probability of seriously affecting sleep. The 
findings of this investigation indicated that noise levels
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found in the Pediatric Intensive Care Unit were probably 
incompatible with normal sleep as the noise level means 
always exceeded 57 dB.

Overall, these -findings suggest that there needs to 
be an increased awareness on the part of the staff members 
of the insidious and overt effects of noise on the children 
in the intensive care unit, A concentrated effort needs to 
be made to reduce the amount of noise existing in the 
environment surrounding the patient. Nurses can play an 
important role in reducing the amount of noise as well as 
making others more aware of noise sources.

Suggestions for reducing the effect of noise on 
patients include that patients not be placed in beds 
immediately adjacent to one another when all beds are not 
occupied and that patients be admitted first to beds which 
are not near the nurse's station. All noise^producing 
devices should be positioned as far from the patient's head 
as feasible. For the future, those who are responsible for 
building pediatric intensive care units should consider the 
benefits of building separate cubicles for each patient to 
cut down on the amount of noise that children are exposed to.

Recommendations for Further Study 
Based on the findings of this study, the following 

recommendations for further research were made:



Similar studies should be carried out in different 
pediatric intensive care units with a larger sample 
size, controlling more closely for diagnoses, age, 
and how critical the child's condition is.
The study should be done over an entire 24 hour 
period to find out if noise levels-vary within that 
period.
A longitudinal study correlating changes in heart 
rate and respiratory rate to noise level during the 
patient's entire stay in the Pediatric Intensive 
Care Unit needs to be done.
Investigation into the effect of noise levels on the 
sleep and rest patterns of children in the Pediatric 
Intensive Care Unit needs to be performed,
A study utilizing improved instrumentation such as 
interfacing the computer with a sound level meter 
and programming the computer to record continuous 
readings of heart rate and respiratory rates in 
order to correlate these variables should be carried



CHAPTER 6

SUMMARY

The purpose of this study was to investigate the 
hospitalized child's physiological reaction to environmental 
noise in a pediatric intensive care unit. Specifically, the 
study attempted to determine what the relationship was 
between the noise level in the Pediatric Intensive Care 
Unit and the hospitalized child's heart rate and respiratory 
rate. Other questions considered in this investigation 
were: (1) Is there a high noise level in the Pediatric
Intensive Care Unit? (2) How do noise levels vary with the 
time of day? (3) What are the major sources of noise in 
the Pediatric Intensive Cafe Unit?

The framework for the study was based on the General 
Adaptation Syndrome, a nonspecific stress reaction in the 
human organism, and the factors that operate in the 
environmental milieu of a pediatric intensive care unit. 
Noise sources in the environment were identified.

The selected review of the literature contained 
studies pertaining to the effect of noise on health with 
special attention to the physiological effects of noise, 
the effect of noise on hospitalized patients, and noise 
levels in the hospital. Few if any studies have been done
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on the effect of noise on the child in a pediatric intensive 
care unit.

The sample consisted of 10 patients (four male and 
six female) who ranged in age from 3 weeks to 4 years 7 
months of age. Patients had both medical and surgical 
diagnoses. Subjects were observed for a total of four hours.

The findings were inconclusive. The data analysis 
showed that there were positive correlations between heart 
rate means and decibel level means and between respiratory 
rate means and decibel level means in five out of 10 
subjects studied in the Pediatric Intensive Care Unit. No 
trend in relationships was observed between heart rate means 
and decibel level means and between respiratory rate means 
and decibel level means in five of the subjects. Mean 
noise levels above 57 decibels were found to exist in the 
Pediatric Intensive Care Unit throughout the four hour 
observation periods for all subjects. Major noise sources 
in the Pediatric Intensive Care Unit were identified as 
emanating from equipment, objects, and voices.

Implications were drawn for attempting to reduce 
noise in the environment of the Pediatric Intensive Care 
Unit.

Recommendations for further study included replica
tion of the study with a larger sample in different 
pediatric intensive care units with more control of 
variables; doing the study over an entire 24 hour period;



focusing on noise level variance within that period; a 
longitudinal study for the patient?s entire stay in the 
Pediatric Intensive Care Unit; evaluating the effect of 
noise levels in the intensive care unit on sleep and rest 
patterns in hospitalized children; and improved instrumenta
tion.



APPENDIX A

RECORD OF OBSERVATIONS

Date:
Code # of Patient:
Sex:
Age:
Diagnosis:
Date Admitted:
# of Patients in PICU:
Distance microphone from ear:

Type of Noise in Room and Activities Associated 
Time Number of People in* Room________ with Patient_____
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APPENDIX B

SUBJECT’S CONSENT FORM

Principal Investigator: Snellen Grassl-Herwehe R.N.
I am requesting your voluntary permission to allow 

your child to participate in a study entitled, "The Effect 
of Noise on the Heart Rate and Respiratory Rate of Children 
in a Pediatric Intensive Care Unit."

The purpose of this project is to assess the effect 
of noise on your child while he/she is a patient in the 
Pediatric Intensive Care Unit and to assess the amount of 
noise in the Intensive Care Unit at various times.through
out the day. Noise will be measured in the Intensive Care 
Unit with a special instrument for four hours. At the same 
time, also for four hours, your child's heart rate and 
respiratory rate will be continuously monitored as is the 
usual procedure in the Intensive Care Unit. The heart rate 
and respiratory rate will be recorded on the computer 
located in the Intensive Care Unit. The amount of noise 
will be compared to any change in your child’s heart rate 
and/or respiratory rate. Basic information will be kept of 
care and treatment activities associated with your child 
during the four hour period of the study.

There are minimal medical, social, or psychological 
risks involved in this study. There is no cost to you for 
participation in this study. You are free to ask and 
receive answers to relevant questions at any time. This 
may not seem of benefit to you at this time; however, it may 
possibly help future children in the Intensive Care Unit.

To protect your child and the confidentiality of the 
information gathered, all forms will be coded to protect 
anonymity. When the data of the project are analyzed, the 
results will be submitted for publication and anonymity will 
also be maintained. The data will be retained in the 
Nursing Archives, College of Nursing, for continuous , - ; 
analysis with this research and other projects. You may 
withdraw your child from the study at any time; you need 
not state your reason for doing so, without affecting your 
child's medical care. A copy of this consent form is 
available to you upon request.
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I have read and understand the above consent form.

I agree to allow my child to participate in this study„ I 
also agree to the taking of the measurements mentioned 
above. I realize that participation in this study is 
voluntary and that I may withdraw my child at any time 
without affecting my relationship with any institution or 
person. I also realize that there is no monetary or other 
kind of benefit due me if my child participates in this 
study; however, the findings of this study may be of benefit 
to future Pediatric Intensive Care Unit patients.

I understand that in the event of physical injury 
resulting from the research procedures that financial 
compensation for wages and time lost and the costs of 
medical care and hospitalization is not available and must 
be borne by the subject. I understand that the investigator 
will provide more information upon my request.

I understand that this consent form will be filed 
in an area designated by the Human Subjects Committee with 
access restricted to the principal investigator or . 
authorized representatives of the particular department.
Parent or Guardian:
Mother_________________________________________Date ___________
Father________________________________________ Date_________ _
Guardian Date
Witness's Signature Date



APPENDIX C

HUMAN SUBJECTS COMMITTEE APPROVAL

February 5, 1979
Ms. Suellen Grassl-Herwehe
College of Nursing
Arizona Health Sciences Center
Dear Ms. Grassl-Herwehe:

I have reviewed your project entitled, "The Effect, 
of Noise on the Heart Rate and Respiratory Rate of Children 
in a Pediatric Intensive Care Unit," which was submitted to 
the Human Subjects Committee for review and concur in the 
opinion of the College Review Committee that this is a 
minimal risk project. Therefore, administrative approval 
is granted effective February 5, 1979, with the condition 
that you add the following statement to the consent form:
"A copy of this consent form is available to subjects upon 
request."

Approval is granted with the understanding that no 
changes will be made in the procedures followed or the 
consent form used ("copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee 
and the College.Review Committee. Any physical or psycho
logical harm to any subject must also be reported to each 
committee.

A university-wide policy requires that all signed 
consent forms be kept in a permanent file in the College 
Office to assure their accessibility in the event that 
university officials need the information and the principal 
investigator is no longer on the staff or unavailable for 
some other reason. One exception involves the use of 
subjects who are hospitalized or outpatients. In such 
cases, the consent form or a summary of the experimental
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protocol must be filed with the patient's chart in keeping 
with Professional Standards!Review Committee requirements.
Sincerely yours,

/s/
Milan Novak, M.D., Ph.D.
Chairman
Human Subjects Committee 
MN:pd
xc: Ada Sue Hinshaw, Ph.D.

College Review Committee
Manny Furst, Ph.D. 
Biomedical Engineering
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