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Keywords Abstract

Pediatric nursing; Nursing care; Nursing Objective: To identify repercussion of noise in the neonatal intensive care unit on mothers, newborns and on
research; Intensive care units, neonatal; interactions of neonates with healthcare professional from the mothers’ perspective.
Noise Methods: This descriptive cross-sectional study was carried out in the neonatal intensive care unit. The

study population was composed by 95 mothers. Data were collected using formularies. The statistical
analysis was descriptive.

Results: Mothers’ perception of noise in the unit caused repercussion on neonates such as agitation, cry,
irritability among other. Mothers’ also reported to have headache, agitation and tendency to cry, which led
them to touch less and speak softly with their babies.

Conclusion: Repercussions of noise perceived by mothers on themselves and on babies’ behavior and
physical changes were associated with difficulties of mothers to keep attention and to interact with
healthcare professionals.
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Submitted
November 21, 2011 Resumo
Accepted Objetivo: Identificar as repercussoes do ruido da unidade de terapia intensiva neonatal sobre as mées, recém-
February 21, 2013 nascidos e interagdes com o filho e profissionais de saude, a partir da percepcao materna.

Métodos: Estudo descritivo transversal, realizado em unidade de terapia intensiva neonatal. A amostra
constitui-se de 95 maes. Um formulario foi utilizado como instrumento de coleta de dados. Para anlise dos
dados utilizou-se estatistica descritiva.

Resultados: Na percepgdo das mdes o ruido da unidade traz repercussdes sobre 0 neonato provocando
agitacdo, choro, irritabilidade entre outros; desencadeia-Ihe cefaléia, agitagdo e vontade de chorar, levando-a
tocar menos e falar mais baixo com o filho. Referem dificuldade em manter sua atencdo durante a interagéo
com o profissional.

Concluséo: As repercussdes do ruido percebidas pela mae tanto sobre si como para o seu filho, abrangem
alteragbes comportamentais e fisicas; associadas a dificuldade materna de manter a atengéo ao interagir com
0 profissional de saude.
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Introduction

The birth of a premature and/or sick newborn con-
stitutes a crisis for the family because parents have
problems to identify in physical and behavior char-
acteristics of the child, differently from what was
expected, their previous ideal dream, so causing
frustrations.” This situation could motive opposite
feelings, that is, at one side there is a hope repre-
sented by the birth and the other side the symptoms
such as depression, anxiety, sadness, fear, insecurity,
distress, among other. " This situation could dif-
ficult the establishment of an affective bonding and
affect negatively families dynamics.

The situation could be worse when the newborn
is hospitalized in the neonatal intensive care unit
(NICU), a restrict and unknown environment that
impact and intimidate most of families.” In addi-
tion, this environment increases the feeling of vul-
nerability, impotence, frustration, fault and revolt.**

Due to the high complexity of procedures and
technology used in the NICU, this environment
conditions include intense sensorial stimulus such as
excessive lighting and noise which are incompatible
with well-being of neonates, family and professionals.

Currently, the literature in nursing has been em-
phasizing the need of an ecological environment in
the NICU mainly concerning babies exposure to
loud noise.”'" Noises are loud or confused sounds
at frequency physiologically incompatible with
human ear that may cause physical lesions, physi-
ological and behavioral changes."? In most of cas-
es noise in the NICU and inside incubators is due
to alarms produced by life support devices, flow of
medical gas, communication among professionals
and during activities of nursing care.!>!¢

Newborns exposed to high sound pressure levels
(SPL) could present hypoxia, increase of adrenocor-
ticotropic hormone and adrenaline release, increased
heart rate, systemic vasoconstriction, pupil dilation,
elevated blood and intracranial pressure, increased ox-
ygen consumption rates, and energetic expenditure,
which in long-term could result in delayed weight gain.
Hearing loss due to long exposure to noise among hos-
pitalized newborns in the NICU is a problem widely

discussed in the literature.”®
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Among deleterious effects of high SPL for profes-
sionals the most common are increased blood pres-
sure, changes in heart rate and muscle tone, headache,
hearing loss, low concentration power, irritability,
burnout syndrome and job dissatisfaction.”!?

Brazilian studies have been showing high SPL
within the unit and inside incubators.">'¥ Howev-
er, few studies are published on this topic mainly
considering the health service user's perspective.
Therefore, because of the importance of an envi-
ronment that could enable an affective bounding
between mother and child after birth, as well as to
provide an adequate communication between fam-
ily and health professional, this study attempted
to verify if noise in the NICU could change inter-
action between the mother and her baby, and also
mothers and health professionals.

In this study we aimed to identify repercussions
of noise in the neonatal intensive care unit on moth-
ers and newborns and also on their interaction. The
interaction between mothers and healthcare profes-
sionals was also verified.

In this study the term perception is used as the
act to acquire knowledge by sensitive organs. In
other words, to notice.”

Methods

This descriptive cross-sectional study was conduct-
ed in two emergency room of the Neonatal Inten-
sive Care Unit (NICU) at an academic hospital in
Sdo Paulo, SP, Brazil. The rooms are placed in the
eighth floor of the hospital and have four beds ex-
clusive for patients of the public health system en-
rolled in the hospital’s prenatal care program. The
unit does not have adequate physical structure to
reduce high SPL particularly for presence of many
professionals, students and families. The single in-
tervention in this front is called “the sleeping time”
that consists in environmental measures such as to
reduce lighting and noise, and minimal manipula-
tion of newborns.

Due to the limited space within the unit, par-
ents are allowed to stay inside NICU from 9 a.m. to
9 p.m. In addition, professionals often report neo-



nate clinical conditions and treatment management
for families close to the incubator.

To data collection all national and international
ethical and legal aspects of research on human sub-
jects were followed.

Independent variables were age, mothers™ for-
mal education level, number of visits to the baby in
the unit, duration of baby’s hospitalization, previ-
ous experience of hospitalization of a family mem-
ber at NICU.

The dependent variable “mothers” perception of
noise” was measure according to noise level, reper-
cussion of noise on them and baby, mothers’ reac-
tions to the noise, professional management, influ-
ence of noise on interaction with her baby and with
the multidisciplinary team. Data was collected us-
ing interviews and structured forms with open and
closed questions.

To validate forms, a pre-test was conducted with
mothers who had newborns hospitalized in other
neonatal units and who had similar characteristics.
In general, interviews lasted for approximately 15
minutes.

The study population was composed of 95
mothers who babies were hospitalized during the
period of this study. Inclusion criteria were moth-
ers who child was hospitalized in the NICU and
visited their child for at least three days excluding
the day of the interview. All mother agreed to par-
ticipate. The number of visits was defined as three
because we believed to be enough for mothers have
a perception of the noise in the unit. Mothers who
reported hearing loss and psychiatric disturbs were
excluded.

For data analysis we used absolute, relative,
mean and standard deviation (SD). The analysis of
open question was done considering the frequency
of answers. Spearman’s rank correlation coefficient
was used to analyze relation between numbers of
days that families visited newborns in the NICU
along with variables of mothers™ perceptions related
to the negative impact of noise on them, on their
child, and in the level of care perceived by interac-
tions with the professional.

The receiver operator characteristic curve (ROC)
was used to verity if number of days that mother
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visited their child in the NICU was different from
any of the characteristics evaluated.

This study followed national and international
ethical and legal aspects of research on human subjects.

Results

Considering independent variables the sample of
this study presented: a) mean age of 28.8, SD of
6.9 years; b) formal education level of 52.6% for
complete high school and 30.5% for incomplete
high school; ¢) mean number of visits to newborns
was 16.7, SD of 26.8 days; d) duration of newborn’s
hospitalization was 18.8, SD of 28.3 days; e) those
who never been in a NICU before were 93,7%.

Mothers (80%) considered that NICU was
noisy. From the total, 25.3% mentioned that NICU
had mild noise, 22.1% perceived more or less noisy,
18.9% considered the unit noisy and only 13.7%
classified the unit as very noisy.

Regarding discomfort in the environment relat-
ed to sound, 59.1% of mothers reported that noise
disturbed them, 29.6% perceived the environment
as noisy but it did not disturb, and 11.3% did not
report any discomfort. Mothers’ feeling when a
high noise in the unit was perceived was agitated
(23%), tense (42%) wish to cry (20%) and head-
ache (15%).

Those mothers who most visited the unit per-
ceived a higher discomfort (mean 20.9; SD 35.2
days) (Figure 1).
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Figure 1. Relation between number of days of visit to the
neonate and discomfort caused by the noise to the mothers

Acta Paul Enferm. 2013; 26(1):1-7. m



Repercussion of noise in the neonatal intensive care unit

A total of 69.7% of participants perceived that
repercussion of noise in the NICU on their babies
disturbed the child and, among them, 32.1% con-
sidered that their baby was very disturbed due to
the child agitation, grumbling, crying and move-
ments that seemed that he/she was scary or had fear
shown by facial expression of pain. Mothers who
most visited their child had higher perception of
disturbance that noise caused on their baby (mean

of 20.1, SD 34.3 days). (Figure 2)
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Figure 2. Relation between number of visits to the neonate
and the baby’s discomfort caused by the noise perceived by the
mother

For perception of reactions caused by the noise,
77% of mother reported that even when an elevated
noise that disturbed them was in the NICU they
stayed in the environment, whereas others (22.9%)
reported to leave the place, leaving the child alone.
A total of 40 mothers (66.7%) were worried to not
make loud sounds when closed to the baby and,
among them, 87.5% tried to not make any noise.
However, 31 mothers (40.8%) did not mention the
same concern.

Almost half of mothers (52.1%) considered
that spoke less with their child when the NICU
was noisy. A significant portion of moms (45.8%)
also reported to speak more softly with babies be-
cause of environmental conditions. Related to tac-
tile interaction, less than a half of mothers (47.9%)
reported to touch less their child when the envi-
ronment was noisy.

A total of 66.7% of mother reported that they
did not change their tone of voice during com-
munication with health care team even when the
NICU had unfavorable acoustic conditions.
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ROC had sensibility of 0.96 and specificity
of 0.65, it also indicated that mothers who visit-
ed their child in the ICU for more than eight days
had high probability of not change tone of voice in

noisy situation (Figure 3).

Sensibility
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Figure 3. ROC of mothers’ perception related to the need of
changing their tone of voice during communication with health
care professionals

Interestingly, 50% of participants reported that
when the environment was noisy they had prob-
lems to concentrate on while the professional were
explaining something to them. For variables we
found that most frequent visits of mother to the
newborn in the NICU (mean of 12.9 SD 8.7 days)
were associated with high proportion of difhicult to
concentrate during explications about baby’s health
status. (Figure 4)
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Figure 4. Mothers’ perceptions related to care level and
interactions with health professional associated with number of
visits to the NICU

Discussion

Several studied had reported high level of stress in
parents caused by their child hospitalization in the



NICU. This stress is not only because of suffering
with newborn’s critical health status but also be-

cause the NICU is unknown environment that may

418 Little is known about con-

(19)

cause fear on them.'
sequences of noise in parents, how they perceive
and understand it. Findings of this study showed
that noise in the NICU was a disturbance factor
that increased mothers’ stress. This study reinforced
the importance of noise management in the NICU.
In addition, some studies"*'¥ have detected high
level of sound pressure, over the levels recommend-
ed by regulatory agencies, in the NICU and inside
incubators. 1142021

Some authors considered the importance of an
adequate environment. Responses of newborns to the
first external stimulus are crucial to establish an affec-
tive bonding between families and their babies."??

In this sense, for parents is easier and motivator
to interact with their child while perceive a positive
response. From stages that goes from deep sleeping
and crying, the state of alert inactivity is the better to
promote interaction with the baby who at this state is
calm, alert, had low motor activity, regular breathing
and sensorial systems such as hearing more opened
for interactions. This state also help the caregiver to
delivery a better care for the baby.***%

However, more intense environmental stimula-
tion such as excessive lighting and loud noise, could
lead the baby to become more alert and with tenden-

@5 Babies exposed to an excessively noisy

cy to cry.
environment may lead parents to give less attention
to their babies, therefore affecting negatively the in-
teraction and bonding formation with parents.®

This study data indicated that most visits to
NICU were associated with high perception of
noise that disturbed mothers and their baby. For
this reason, longer hospitalization could have a neg-
ative effect on mother, increase stress, and as a re-
sult, reduce interaction between the mother and her
child. Another study, however, reported that profes-
sionals’ perspective was that noise do not affect fam-
ilies,"” and it suggested a development of strategies
by multidisciplinary teams to receive better parents
who baby are hospitalized for longer periods, giv-
ing emphasizes to an humanized care in order to
include families.
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According to mothers, the noise also affected
communication with health professionals because
during professionals’ explanations related to ba-
bies’ clinical status, most of them were unable to
be concentrated. The attention for families in the
NICU expects that health team promote adequate
conditions to communicate with them during hos-
pitalization. Professionals should be open to answer
questions and provide information regarding the
care delivered, diagnosis, treatment and prognosis
of the child. Such actions are crucial to promote a
reliable environment.

In this context the family has the chance to report
healthcare professionals their feelings, fears and con-
cerns. However, to understand orally communication
is a complex process that involves identification and
comphrehension of words articulated that may lead
correct understanding of the message.?® Therefore,
the importance of good acoustic condictions in the
NICU is justified. In addition, the literature report
that even normal hearing people complaint about
the difficults to understand other inside a noisy envi-

roment.”” Hence, communication between family

and professionals in the NICU with elevated SPL
could be impaired and, as a result, many important
information are lose, which might cause conflicts be-
tween parents and professionals and also promotes a
less humanized environment.

Based on mothers’ perspective this study re-
vealed one aspect of the ecological environment in
the NICU, which indicated the influence of noise
in interaction between mother and infant in the
first phase of a vital cycle. It is important to high-
light that first interactions are vital for parents and
can reflect on the quality of interaction with their
child in the future. Another important fact is that
an environment free of noise stimulates parents to
spend more time in the NICU with their child.
In addition, to spend a long time during neonates
hospitalization is a right for parents provided by
the law.

Further studies are encouraged to understand
better what consequences a noisy environment could
cause to families who child is hospitalized at a NICU.

Considering findings of this study it is sug-
gested that health services should promote educa-
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tional programs in order to create a conscience in
professionals about the importance of comfortable
acoustic environment for care. In addition, other
administrative and organizational measures is re-
quired such as to establish criteria to purchase new
equipments that produce less noise, to promote pre-
ventive maintenance and to place sensors in order
to create a systematic monitoring of noise. Besides
that, other things required are adequate physical
structure that could offer more privacy for parents
and neonates, a job system based on integrative and
individualized care to enable a low concentration
of professionals in the same environment, among
other. It is understand that in front of this moment
that human beings are challenged by sustainability
issues, to take care of a microenvironment during
initial life phase of newborns deserve more atten-
tion of public health administrators.

Conclusion

Findings showed that repercussion of noise per-
ceived by mothers on themselves and on neonates
caused physical and emotional changes. It is ver-
ified that changes compromised areas related to
ability of interactions. This situation could result
in a decreasing of affective and sensorial changes
between parents and children, therefore it could
compromise the bonding and, as a consequence,
psychobiology needs.

Other repercussion of noise in the NICU
pointed out by mother was the difficult to be
concentrated during communication with health
professional.
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