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Introduction

Individualized developmental care is an approach aiming 
at reducing the stress of newborns staying in neonatal 
intensive care units (NICUs) and offering relevant nursing 
interventions (1). In addition, it defines the physical, 
psychological, and emotional weaknesses of infants and 
their families and aims to minimize short-term and long-
term possible complications associated with hospital 
experiences (2). The founder of modern nursing, Florence 

Nightingale, formed the basis of developmental care with 
her words, “Nurses have responsibilities in creating and 
maintaining the environment which is a great help in the 
recovery process” (2). Physical, humanitarian, and system 
components forming the remedial environment are crucial 
to develop evidence-based applications for quality care 
(3,4).

NICU nurses should be able to protect high-risk newborns 
from the sensorial stimuli which create toxic stress within 
the physical environment (3-5). In order to protect high-
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ABSTRACT

Aim: This study was conducted to determine the effect of the use of a noise meter emitting visual and auditory alarms on reducing noise.

Materials and Methods: The study was conducted in an experimental design in a hospital in a Neonatal Intensive Care Unit (NICU). In the study, 
a noise meter emitting visual and auditory alarms and a digital noise meter were placed in a room (group 1); whereas, in the other room, only 
a digital noise meter was placed (group 2). The noise meter emitting visual and auditory alarms was hung on the most visible wall in the room 
and thus visual and auditory alarms were provided to the staff members in the room. The digital noise meter was hidden behind a closet in the 
same area in both rooms. The noise levels of the rooms were measured via the digital noise meter in both rooms in a way that data would come 
in continuously for two weeks.

Results: It was found that the total mean noise level in group 1 was significantly lower than group 2 for the two weeks (p<0.01). It was determined 
that the noise levels on weekdays and at the weekend were significantly lower in group 1 than group 2 in week 1 (p<0.01); whereas, in week 2 
there was no difference between the groups in terms of the noise levels on weekdays and at the weekend (p>0.05).

Conclusion: The use of a noise meter emitting visual and auditory alarms might be effective in reducing noise in NICUs.
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risk newborns from noise in the sensorial environment, the 
ambient noise level in a NICU is recommended to be below 
45 decibels (dB) by the American Academy of Pediatrics 
(AAP) (6). However, in most studies, it was reported that 
the noise level was above 45 dB and often between 53-62 
dB (7-10). In the study of Kol et al. (11), daytime noise levels 
were found to be higher in the NICU than at night.

Noise is a stressor for newborns. When a preterm 
newborn is exposed to noise in the NICU, it may give 
physiological and behavioural reactions depending on the 
increased stress. Studies report that preterm infants who 
are exposed to noise may develop problems such as a 
decrease in heart rate (12-14) and blood pressure in the 
cardiovascular system; a decrease in oxygen saturation 
(12,13) and respiratory rate (15) in the respiratory system; 
apnoea and a decrease in heart rate and brain perfusion 
depending on hypoxia (15,16); sleep disorders (13,17) and 
problems in long-term neurodevelopment; problems in 
language development (18) and hearing (19).

There are many ways to reduce noise. These methods 
include the use of sound-absorbing panels (20), ear plugs 
(18) and earmuffs (17), noise-reducing programs (7,8,21-
23), restructuring the unit structure (24,25) and personnel 
behavioural change (8). In addition, it has been reported 
that the use of noise meters giving a visual alarm may 
also be effective in reducing noise (26-29). However, we 
did not find any study in the literature on noise meters 
emitting visual and auditory alarms. All of these above 
mentioned methods serve to reduce noise in a NICU. Since 
noise has many negative effects on the newborn, it is very 
important to protect them in the NICU from the noise of the 
environment. The purpose of this study was to determine 
the effect of the use of noise meters which emit visual and 
auditory alarms on noise reduction in a NICU.

Materials and Methods

Design and Setting

This study was conducted with an experimental design in 
a hospital in the NICU between December 2017 and January 
2018. There were totally five rooms in the unit. The first and 
second rooms both had nine incubators and other devices 
such as ventilators, monitors and pumps and a sensor-fitted 
door according to the patient’s condition. These two rooms 
were both 56 m2. The third room was a sepsis room with 
a total of eight sections and eight incubators. The fourth 
room was 66 m2 and had twelve incubators. The fifth room 
was a mother-infant adaptation room with four sections 
and eight incubators. The study was conducted in the first 

and second rooms of the unit as they had the same square 
meter.

Hypothesis: The noise meter emitting visual and 
auditory alarms used in NICU; 

H0: does not affect noise level.

H1: reduces ambient noise level.

Sample

The population of this study consisted of all the staff 
members in the unit (doctors, nurses, secretaries, personnel 
and visitors). A total of 72 individuals (five doctors, 53 
nurses, four secretaries, and 10 personnel) were working in 
the unit. They worked in shifts in the two rooms where the 
study was conducted.

Measurements

Noise Meter Emitting a Visual and Auditory Alarm

The device had an alarm system with three colours (red, 
yellow, and green) indicating the noise level. It could be 
regulated with a control button at 50 dB and 110 dB levels 
and at ten-decibel intervals. The device gave a green visual 
alarm between 50-60 dB and a yellow visual alarm between 
60-70 dB. It gave a red visual and auditory alarm above 70 
dB (Figure 1). The device emitted visual and auditory alarms 
and it was expected that the unit staff would change their 
behaviour in terms of reducing the noise due to these 
warnings.

Figure 1. Noise meter which emits a visual and auditory alarm and a 
digital noise meter
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Digital Noise Meter

This device was set between 30-130 dB. The noise level 
was measured via the device in a way that data would be 
recorded every two seconds. The data in the device memory 
was transferred to a computer via a USB cable (Figure 1).

Procedure

In the study, a noise meter emitting visual and auditory 
alarms and a digital noise meter were placed in one room 
(group 1), whereas, in another room, only a digital noise 
meter was placed (group 2). At the beginning of this 
study, the staff members in the unit were informed about 
the study. The noise meter emitting visual and auditory 
alarms was hung on the most visible wall in the room and 
thus visual and auditory alarms were provided to the staff 
members in the room for two weeks. The digital noise meter 
was hidden behind a closet in the same area in both rooms. 
The noise levels of the rooms were measured via the digital 
noise meter in both rooms in a way that the data would be 
recorded continuously every two seconds for two weeks.

Ethics committee approval (date: 11/29/2017; No: 488) 
from İstanbul Medipol University Ethics Committee as well 
as institutional permission was obtained for this study.

Data Analysis

The results obtained in the study were assessed using 
the IBM SPSS Statistics 22 and R-3.5.2 program (30) for 
statistical analyses. Whether or not the variables were 
normally distributed was assessed via the Kolmogorov-
Smirnov test. The paired sample t-test was used in assessing 
the data on weekdays and at the weekend and in the 
daytime and night. The student t-test was used in assessing 
the measurements in group 1 and group 2. Significance was 
assessed at a level of p<0.05.

Results
When examining the total noise level for two weeks, it 

was found that the mean noise level was significantly lower 
in group 1 than group 2 (p<0.01) (Table I).

When assessing the weekly noise for two weeks, it was 
determined that the noise levels on weekdays and at the 
weekend were significantly lower in group 1 than group 2 in 
week 1 (p<0.01); whereas, in week 2 there was no difference 
between the groups in terms of the noise levels on weekdays 
and at the weekend (p>0.05) (Table II).

When comparing group 1 and group 2 within themselves; 
it was observed that in group 1 the noise level was 
significantly lower on weekdays and remained the same at 
the weekend in week 1, whereas in group 2 the noise level 
was significantly lower at the weekend and remained the 
same on weekdays in week 2 (Table II).

Discussion
Newborns are exposed to intense noise throughout 

their stay in NICUs. The major source of noise is reported 
to be human-made sounds (31,32). Newborns in NICUs 
get consistently exposed to sounds at a higher frequency 
than they would ever encounter in intrauterine life, which 
affects the nervous system development of preterm infants 
negatively (33). Studies report that noise may cause hearing 
impairment, sleep disorder, irritability (34), physiological 
imbalances in heart rate (12-14), respiratory rate (15), blood 
pressure (14) and oxygen saturation (12,13), as well as 
irritation, agitation, crying, hypoxia and even minimal 
intracranial haemorrhage in newborns (35).

AAP has reported that noise levels in NICUs should be 
below 45 dBA in the daytime and below 35 dBA at night 
to provide a deep sleep, to assist the awake-asleep cycle 
and to protect newborns physiological stability (6,36). 
However, in numerous studies, this limit was seen to be 
exceeded (7-10,37). In the measurements conducted in 
the present study, it was found that while the lowest 
noise level was 68.01±2.15 dBA, the highest noise level 
was 71.67±1.19 dBA (Table I, II). According to this result, 
the noise levels determined in the NICU were higher 
compared to the recommendations of both the AAP 
(45 dB) and the Ministry of Health (averagely 50-55 dB 
per hour and 70 dB at maximum) (6,38). This shows the 
necessity of increasing interventions aimed at reducing 
noise, inspecting the environment and staff continuously, 
and planning interventions aimed at reducing noise both 
at the institutional level and by healthcare professionals 
and to rigorously apply these interventions. Many measures 
can be taken to reduce noise. These measures may include 
applying “quiet time” throughout the shift (26,31), reducing 
bedside visits, turning down the volume of monitors and 
alarms, taking phones out of the unit (39), speaking in a low 
voice (40), not dragging things in the unit, avoiding loud 

Table I. Evaluation of total noise measurements with noise 
meters giving visual and auditory alarms and digital noise meter

Rooms M ± SD

Group 1 69.92±1.41

Group 2 70.38±1.43

t -3,144

p 0.002**

t: Student-t test, **p<0.01
SD: Standard deviation
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shoes (34), setting the ring tone of the phone to minimum 
(23) and using visual alarm systems (26-29).

In this study, a “noise meter emitting a visual and 
auditory alarm” was used to reduce the noise level. It 
is indicated that the most important property of these 
devices is that they are effective in reducing maximum 
noise levels. Reducing this condition which causes infants to 
experience sudden stress is an indicator of the effectiveness 
of these devices (29). Jousselme et al. (28) reported that 
the noise level was reduced to 2 dB as a result of using a 
noise meter emitting a visual alarm. It is recommended 
that noise meters emitting a visual alarm be used in NICUs, 
because they reduce noise levels by causing behavioural 
changes in healthcare professionals (27-29). In one study, 
it was reported that noise meters emitting a visual alarm 
reduced noise levels in the short term, but this decrease 
was not sustainable over one year even when a “quiet 
time” was added (26). Moreover, it has been emphasized 
that continuous education regarding the harmful effects 
of noise is very important for permanent noise reduction in 
NICUs. Also, this study assessed whether or not healthcare 
professionals were affected by these devices which emit 
visual and auditory alarms. Interventions were made to 
reduce noise and they reduced the ambient noise level.

The total noise level in the NICU over the two-week 
period was found to be significantly lower in group 1 than 
in group 2, which confirmed hypothesis 1 (p<0.05; Table 
II). AAP (6) and White (41) state that the hourly noise level 
in NICUs should not exceed 45 dBA. In the Communiqué 
Regarding the Implementation Procedures and Principles of 
Intensive Care Services in Bedded Health Facilities in Turkey, 
it is reported that NICUs should not exceed 50-55 dB per 
hour on average and 70 dB at maximum (38). However, it 
was observed that the noise levels are not at the desire level 
either in this study or in other studies.

When comparing the weekly noise levels of the two 
groups on weekdays and at the weekend, it was found that 
noise levels were significantly lower in group 1 than group 
2 in week 1; whereas, in week 2, there was no difference 
between the groups. The decrease in the noise levels in week 
1 in group 1 did not continue in week 2, which was thought 
to be associated with intensity of work in the NICU and 
uncontrollable individual and environmental factors such as 
changes of healthcare professionals, the impact of visitors 
and the noise levels of materials used. In addition, it was 
noted that the noise level in the present study was higher 
than the level found by Jousselme et al. (28), which might 
be associated with the fact that besides a visual alarm, 
the noise meter used in this study emitted an auditory 
alarm when the sound exceeded 70 dB. In addition, the 
first week may have caused a change in behaviour of the 
staff members due to the newness of the device in the unit, 
and in the second week, it was observed that there was no 
difference between the weekday and weekend noise levels 
in both groups, whereas it was expected that the noise level 
would decrease further in the second week. However, it was 
observed that there was no difference between the groups in 
terms of noise level in the 2nd week. This situation may have 
developed due to uncontrollable environmental factors 
(alarm sounds, mobile phones, emergency interventions 
and so on), the intensity of the service and the carelessness 
of the staff members working in the shift. In this case, 
besides the devices we use to reduce noise, training staff 
members on this issue and using these devices together 
with different initiatives can increase effectiveness.

In other studies, “noise meters emitting only a visual 
alarm” can be compared with “noise meters emitting both 
a visual and an auditory alarm” and their effectiveness can 
be evaluated.

Table II. Evaluation of weekday and weekend noise measurements with noise meters giving visual and auditory alarms and digital noise 
meter

Group 1 Group 2
Weekday
(Group 1- 
Group 2)

Weekend
(Group 1- Group 
2)

Weekday Weekend
1t p-value

Weekday Weekend
1t p-value 2t p-value 2t p-value

M ± SD M ± SD M ± SD M ± SD

Week 1 69.07±1.11 69.46±2.40 -0.874 0.391 70.86±0.72 71.36±1.05 -2,093 0.048* -6,607 0.001** -3,560 0.001**

Week 2 69.94±1.28 70.43±1.03 -1,451 0.160 70.43±1.31 70.07±0.86 1,590 0.126 -1,321 0.193 1,317 0.194

1t -2,941 -1,830 1,759 5,000

p 0.007** 0.080 0.092 0.001**

1t: Paired Sample t-test, 2t: Student-t test, *p<0.05, **p<0.01
SD: Standard deviation
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It was seen that noise meters emitting a visual and 
auditory alarm are effective in reducing the ambient noise 
level; however, this decrease did not continue at the required 
level according to the levels specified. Therefore, it is crucial 
that instead of only one application, many applications 
should be conducted simultaneously in units to reduce 
noise and these applications should be converted into 
behavioural changes by healthcare professionals.

Conclusion
It was found that the total noise level in the NICU over 

a two-week period was significantly lower in group 1 than 
group 2.

According to these results, it can be suggested to;

Use a noise meter emitting a visual and auditory alarm 
in NICUs,

Measure noise regularly in NICUs in order to protect 
infants and staff members from possible problems caused 
by noise, 

Create and apply regulations aimed at reducing noise in 
accordance with corporate standards.
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