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ÖZ Amaç: Gürültü özellikle preterm yenidoğanların ve sağlık çalışanlarının sağlığını olumsuz 
yönde etkilediği için azaltılması ve kontrol altına alınması gereken bir durumdur. Amerikan Pediatri 
Akademisi gürültü seviyesinin saatlik 45 dB’nin altında olması gerektiğini bildirmiştir. Ancak yapılan 
birçok çalışmalarda, istenilen düzeye ulaşılamadığı görülmektedir. Araştırma, yenidoğan yoğun 
bakım ünitesindeki gürültü düzeyini ve gürültü kontrolü için verilen eğitimin etkisini değerlendirmek 
amacıyla yapıldı.
Gereç ve Yöntem: Araştırma, bir hastanenin yenidoğan yoğun bakım ünitesi 3. düzeyinde çalışan 
doktor, hemşire ve personel üzerinde yapıldı. Tek grupta ön test-son test yarı-deneysel bir tasarım 
olarak yapıldı. Hastaneden etik kurul ve kurum izni alındı. Çalışmada araştırmacılar tarafından 
hazırlanan gürültü bilgi formu, gürültü kontrolü eğitim programı, gürültü gözlem formu ve ses 
ölçüm cihazı kullanıldı. Ünitede eğitim öncesi, eğitim sonrası ve eğitimden altı hafta sonra yapılan 
tekrarlayan ölçümde 7 gün ve 24 saat boyunca gürültü ölçümleri yapıldı.
Bulgular: Gürültü seviyesinin, eğitim öncesine kıyasla eğitimden altı hafta sonrasında anlamlı 
derecede düşük olduğu bulundu (p<0,01). Sağlık çalışanlarının bilgi formundaki sorulara doğru cevap 
verme yüzdesinin de eğitimden altı hafta sonrasında eğitim öncesine kıyasla anlamlı derecede 
yüksek olduğu belirlendi (p<0,01). Doktor, hemşire ve personelin gürültü gözlem formuna göre 
değerlendirilmelerinde gözlemciler arası kappa uyum düzeyinin anlamlı olduğu bulundu (p<0.01).
Sonuç: Araştırma sonucunda gürültünün azaltılmasında eğitim yönteminin etkili olduğu, ortam 
gürültü düzeyini azalttığı, sağlık çalışanlarının bilgi düzeyini arttırdığı ve çalışanların davranışlarını 
olumlu yönde etkilediği ayrıca gürültü gözlem formunun güvenilir olduğu sonucuna ulaşılabilir.
Anahtar Kelimeler: Eğitim, gürültü, sağlık profesyoneli, yenidoğan, yoğun bakım ünitesi

ABSTRACT Objective: Noise must be reduced and taken under control because negatively 
affects the health of health personnel and preterm newborns in particular. The American Academy 
of Pediatrics reported that noise levels must be kept below 45 dB. However, many studies 
demonstrated that the desired level could not be reached. This research was conducted with the 
aim of evaluating the level of noise in a neonatal intensive care unit (NICU), and the effect of given 
education on controlling the noise. 
Materials and Methods: This research was conducted with doctors (4), nurses (18), and personnel 
(4) who worked in the 3rd level NICU of a university hospital. This research had a pre-test, post-test 
quasi-experimental design in a single group. Ethics board and institutional approval were granted 
from the hospital. A noise information form that was prepared by researchers, educational program 
on noise control, noise observation form, and noise measuring equipment were used in the study. 
Noise was measured for 24 hours over 7 days in repeated measurements in the unit before 
education, after education, and 6 weeks after the education program. 
Results: The noise levels were significantly lower 6 weeks after the education program compared 
with before the program (p<0.01). The percentage of correct answers given to questions in the 
information form was significantly higher 6 weeks after the education program compared with 
before the program among health personnel (p<0.01). The kappa compliance level was found 
significant among observers in the evaluation of doctors, nurses, and personnel in accordance with 
the noise observation form (p<0.01).
Conclusion: It could be suggested that the education method was effective in terms of reducing 
noise, reducing noise levels in the environment, improving the information level of health 
personnel, and positively affecting the behaviors of personnel. It can also be concluded that the 
noise observation form is reliable.
Keywords: Education, noise, health personnel, neonatal, intensive care unit 
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Introduction

Noise in neonatal intensive care units (NICU) is undesirable 

sound that negatively affects the health of health personnel 

and preterm newborns in particular (1). It is reported that in 

hospitals the daily volume limits should not exceed 45 dBA 

during the day and 35 dBA night (2). The American Academy 

of Pediatrics (AAP) recommends the hourly noise level in 

NICUs as 45 dB and below (3). In Turkey, it was reported that 

NICU per hour of 50-55 dB noise level should not exceed the 

maximum as 70 dB (4). Studies reported that noise levels 

were higher than the recommended level (5-7).

Negative effects of noise for infants in the NICU were 

reported with bradycardia, apnea and respiration rate, oxygen 

saturation, blood pressure, and sudden changes in cardiac 

apex beat (8). In addition, researchers reported that noise 

could cause hearing loss in preterm infants, and might 

have negative effects on language and brain development 

(3,9,10). The World Health Organization reported that noise 

might have negative effects on personnel, manifesting as 

hearing loss, stress-related disease, sleep problems, and 

performance loss (11).

The sound sources in NICU are examined in two 

categories as functional and structural. Sounds produced 

by personnel and equipment constitute structural, which 

are the functional (12,13), the sound levels of the building 

and the environment itself (12,14). In literature (15-18) as 

a source of noise, sometimes human-based and some 

equipment sounds were placed in the first place. The noise 

source is the number of people working in the unit, the 

number and quality of equipment used, the size of the unit, 

etc. depending on the circumstances (16).

Many methods have been used to reduce NICU. These; 

the use of ear plugs (19) and ear muff (20), the use of 

sound-absorbing panels (21-23), the use of susceptible 

alarm systems (24,25), the program for noise reduction, 

architectural configuration and training initiatives (16,26,27). 

One such intervention is through the education of personnel 

in the unit. Numerous studies have demonstrated that 

education was effective in reducing noise (5,16,28,29).

Materials and Methods

Study Design, Sample and Setting

The research was conducted in an NICU of an education 

and training hospital between January 1st, and March 26th, 

2017, as a pre-test post-test quasi experimental design. The 

study population and sample comprised personnel from the 

unit (doctors, nurses, and personnel). 

Personnel who had received no previous education on 

noise control and working in NICU met the selection criteria 

of the study. 

Unit Plan

The unit consists of 1st, 2nd, and 3rd level intensive care 

units. The study was conducted in the 3rd level intensive 

care unit. There was 1 radiant heater and 8 incubators in 

the unit. The distance between the incubators were planned 

as 120 cm. There were mechanical ventilators, monitors, 

aspiratory systems, oxygen and air mixer (blender), and an 

infusion pump at each incubator’s side. Infants in the 3rd level 

NICU can be observed through a central monitor, which can 

record for 24 hours. Infant monitoring can be performed 

using phototherapy, tunnel phototherapy, transcutaneous 

bilirubinometry, injectomate, hypothermia devices, 

ultrasound, electroencephalogrphy devices, and pulse 

oximetry in 3rd level NICUs. There was one sensor-fitted 

door that seperated the unit from other units. There was 

one nurse desk, two computers, one printer, three lockers 

with drawers in the unit, and medical waste container, four 

domestic waste containers, and one waste glass container 

near each incubator. Sanitizers and soap were sensor-fitted 

in the unit. Daylight was used to light the unit, and the light 

intensity of each incubator was adjusted with dim setting 

in +/- directions. Twenty-six people consisting of 18 nurses, 

2 assistant doctor, 1 neonatalogist, 1 associate professor, 

and 4 personnel worked in the unit. In 8:00 am to 4:30 pm 

1 neonatalogist, 1 associate professor, 2 assistant doctor, 

7 nurses, 3 personnel and 4:30 pm to 8:00 am 1 assistant 

doctor, 5 nurses, 2 personnel worked in NICU. The number of 

staff decreased to 24 after the education program because 2 

nurses were appointed to another institution. 

Research Instruments

Information form for personnel: Personnel’ age, sex, 

education level, profession, and duration of work (experience) 

were recorded. In accordance with the literature (5,16,28) 

an information form that was prepared by the research 

team (3 academic nurses, two clinical NICU nurses, and 1 

neonatalogist) consisting of 17 multiple choice questions 

about sources of noise in the unit, harm of noise on infants 

and personnel, and practises that could be used in reducing 

noise levels was used. Correct answers were scored as 
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1, and incorrect answers were given 0. The percentage of 
correct answers given was regarded in the evaluation. 

Noise control education program: The education program 
included the definition of noise, factors that cause noise, 
instant noise levels, noise levels of units indicated in studies 
in the literature, effects of noise on infants and personnel, 
and interventions for noise reduction. The education was 
conducted by the researcher in the meeting room of the 
unit as a powerpoint presentation using a BARCOVision 
projector. The presentation was prepared by the research 
team using information in the literature (5,16,28). The 
education was given to the doctors, nurses, and personnel 
in two groups on 2 consecutive days by researcher. The 
duration of education was 60 minutes; 45 minutes of which 
consisted of noise control education, and 15 minutes were 
allowed for questions. Notes of the education were delivered 
to the personnel after the education program. Two nurses 
who took part in the study, one as the head nurse and the 
other as the education nurse in NICU, were selected as 
educators. The educators informed personnel in the unit 
about interventions to be taken to reduce noise, which 

started from noise measurements taken after the education 
until the noise measurements were 6 weeks after education.

Noise measuring equipment: A Geratech Sound Level 
Meter DT-8852/data logger device was used for noise 
measurement.

Noise observation form: This form, which was prepared by 
the research team in accordance with the literature (5,16,28) 
consisted of 17 practices that identified interventions to be 
performed by personnel in the unit to reduce noise (Table 1).

Procedures
Information form for personnel: The information form 

was given to doctors and nurses in face-to-face meetings 
just before the education program, 1 week after, and 6 
weeks after the education program.

Noise measuring equipment: The device was adjusted to 
the range of 30-130 dB so as to provide one every second 
to the dBA density curve. The device was connected to a 
computer using a USB cable. The data were first transferred 
to Excel, and then to the Statistical Package for the Social 
Sciences (SPSS) after measurements for 24 hours. The 
device was purchased in November 2016 and had validity for 

Table 1. Doctor, nurse, and personnel noise observation form

Item Doctor noise observation form* Nurse noise observation form* Personnel Noise observation form*

1
I never put anything on the incubator in 
the unit

I never put anything on the incubator 
in the unit

I never put anything on the incubator in the 
unit

2
I speak quietly in the unit and at the 
incubator side

I speak quietly in the unit and at the 
incubator side

I speak quietly in the unit and at the 
incubator side

3
I do not drag things in the unit and 
corridors

I do not drag things in the unit and 
corridors

I do not drag things in the unit and corridors

4
I immediately respond to alarms in the 
unit

I immediately respond to alarms in the 
unit

I immediately respond to alarms in the unit

5
I use my mobile phone in silent mode in 
the unit and corridors 

I use my mobile phone in silent mode in 
the unit and corridors

I use my mobile phone in silent mode in the 
unit and corridors

6
I turn down the volume of electronic 
devices such as the telephone, radio, and 
monitor

I turn down the volume of electronic 
devices such as the telephone, radio, 
and monitor

I turn down the volume of electronic 
devices such as the telephone, radio, and 
monitor

7
I do not wear noisy shoes and slippers in 
the unit and corridors

I do not wear noisy shoes and slippers 
in the unit and corridors.

I do not wear noisy shoes and slippers in the 
unit and corridors

8 I do not hit the incubator doors in the unit
I do not hit the incubator doors in the 
unit

I do not make noise while cleaning the unit

9 -
I remove equipment from the unit that 
are not being used

I remove equipment from the unit that are 
not being used

10 -
I cover babies’ ears with roller-shaped 
cloths 

I do not shake trash bags while changing 
them

*Two independent observer nurses answered “yes” if the interventions were performed by workers, and “no” if the interventions were not performed by workers. 
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a year. Noise measurements were taken for 24 hours over 7 

days BE, AE, and 6 weeks after the education program. The 

device was put on the nurse desk.

Noise observation form: The observation form consisting 

of interventions of doctors, nurses, and personnel for 

reducing noise was independently evaluated by two nurses 

from the research group. The doctors, nurses and personnel 

did not know it was observed. Six weeks after education, 

doctors in visiting hours; nurses in care hours; and personnel 

in cleaning hours were observed for one day.

Ethical Considerations

Ethics board approval from the Bagcilar Training and 

Research Hospital Ethics Board and institutional permission 

from hospital management (protocol no: 2017567) were 

granted, and written consent was obtained from doctors, 

nurses and personnel.

Statistical Analysis

The Statistical Package for the IBM SPSS Statistics 22 

was used in statistical analysis. The Shapiro-Wilks test was 

used in the evaluation of parameters with normal distribution. 

The ANOVA test was used in repetitive measurements 

and the Bonferroni test was used in the identification of 

time measurements that caused differences in addition to 

descriptive statistical methods (mean, standard deviation, 

frequency). Friedman’s test was used in comparison of 

repetitive measurements with abnormal distribution, and 

the Mann-Whitney U test was used in the determination 

of measuring time. Cochran’s Q test was used in the 

comparison of repetitive qualitative data. Kappa compliance 

coefficient was used in the evaluation of compliance 

between the observers. Significance was regarded as 

p<0.05.

Results

Some 80.8% (n=21) of participants were female, and 

19.2% (n=5) were male. The mean age was 28.81±6.58 

years, and the mean working years was 25.12±30.53 

months. Of the participants, 15.4% (n=4) were doctors, 

69.2% (n=18) were nurses, and 15.4 (n=4) were personnel; 

3.8% (n=1) of personnel were primary school graduates, 

7.7% (n=2) elementary school, 7.7% (n=2) high school, 

65.4% (n=17) university, and 15.4% (n=4) were masters or 

doctorate graduates. 

The evaluation of correct answers from 17 questions on 

the information form revealed that the mean percentage of 

correct answers was 67.35±13.69% before the education 

program, 82.35±9.15% afterwards, and 80.88±12.35% six 

weeks after the education program; this difference was 

significant (p<0.05). The mean total of correct answers 

increased compared with the period before the education 

program, and this increase was higher six weeks after 

education compared with the period before the program. 

Table 2 shows the measurements of noise for 24 hours 

BE, AE, and RM over 7 days. Noise levels significantly 

decreased after education. 

Table 3 demonstrates the evaluation of compliance levels 

of behavior scores given by the observers. 

Çalıkuşu İncekar et al. The Effect of Education in Reducing Noise

Table 2. Evaluation of noise measurements before, after, and 6 weeks after the education program

Before education
After 
education

Six weeks after education

Mean±SD Mean±SD Mean±SD F p

Noise 
measure-
ments

Monday 62.79±6.37 59.43±3.42 57.63±4.53 16367.096 0.001**

Tuesday 60.10±7.15 59.20±3.99 57.58±5.08 1003.141 0.001**

Wednesday 58.17±7.87 58.37±4.06 56.08±4.36 7044.644 0.001**

Thursday 60.07±6.81 58.95±4.67 56.69±4.27 8441.110 0.001**

Friday 61.06±6.10 61.07±5.46 56.29±4.27 26360.0953 0.001**

Saturday 61.91±6.99 61.07±6.10 57.33±3.71 10074.246 0.001**

Sunday 60.22±7.15 57.38±4.05 57.19±4.13 3193.332 0.001**

ANOVA in repeat measurements **p<0.01, SD: Standard deviation
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Discussion

In a study conducted in Iran, 25 questions were prepared 
for NICU health personnel with the aim of reducing noise and 
these were asked before an education program, and 3 weeks 
afterwards. The level of knowledge of health personnel was 
found significantly higher AE (83.4±9.5) compared with BE 
(74.6±8.2) (28). The present study revealed that the level of 
knowledge of health personnel was significantly higher AE 
and RM. The education program seemed to increase the level 
of knowledge of personnel. However, repeated education 
may be effective in making the information permanent. In the 
present study, although the percentage of correct answers 
given was higher 6 weeks after education compared with 
BE, the percentage was lower than the AE period. This result 
shows that education is required to be repeated. 

In a study in India, a noise reduction protocol was 
established to reduce noise. Within this protocol, there 
was a change of behavior (such as informing all personnel 
about the harmful effects of noise in infants, avoid shouting 
across a distance, to speak in low tones, shutting down 
radios, alerting loud speakers, putting silent reminders in 
the unit and in corridors) environmental changes (such as 
wearing rubber feet on the legs of the items, replacing metal 
items with plastic ones, reducing the alarms of the devices, 
keeping the doors closed, phones at minimum volume). As 
a result of the study, 9.58 dB in the ventilation room, 6.54 
dB in the normal room, 2.26 dB in the isolation room, 2.09 
dB in the extreme preterm room and 2.37 dB were achieved 

(26). In a study conducted in the United States, training of 
healthcare professionals, talking softly, be placed on the bare 
incubator material for use in silent alarm mode of the device 
during maintenance, doors, trash and so on. opening and 
closing means of the sensor quiet operation, by replacing 
the plastic metals, quiet time periods set a result of the 
noise level around the incubator (p=0.01) and healthcare 
professionals work areas (p=0.001) decrease was observed 
(30). In a study conducted in Canada, noise measurements 
during 1 month (pre-intervention) training protocol after the 
noise measurements for 2 months with alarm system the 
health personnel and the family was made two months 
measured by visual stimuli. The weekends were determined 
to have a quieter environment (p<0.001) and a decrease in 
noise level (p=0.01) compared to the weekdays (27). In the 
present study, a significant decrease was detected in the 
unit in RM with the use of education in addition to normal 
education (2.09-5.16 dBA). Researchers reported that a 3 dB 
decrease was equivalent to a 50% change in noise levels 
because the decibel is a logarithmic unit (27). Twenty-four-
hour noise measurements, both BE and AE, on Monday, 
Friday, and Sunday were compared in a study, and about a 
3 dB decrease was detected using the education method 
(16). A significant decrease in noise levels in RM in the 
present study showed that education had a positive effect, 
and supporting normal education might have a significant 
role in behavior change, and in reducing noise levels. The 
present study and other studies (1,16,17) revealed that noise 

Table 3. Evaluation of compliance between observers in observations of workers’ behaviors in reducing noise

Items
Doctors (n=4) Nurses (n=14) Personnel (n=4)

Kappa SE Kappa SE Kappa SE

1 1.000** 0.001 1.000** 0.001 0.500 0.375

2 0.500 0.375 0.696** 0.190 1.000** 0.001

3 1.000** 0.001 -0.077 0.054 0.500 0.375

4 1.000** 0.001 0.708** 0.91 0.500 0.375

5 1.000** 0.001 0.300 0.277 1.000** 0.001

6 1.000** 0.001 1.000** 0.001 1.000** 0.001

7 1.000** 0.001 0.417 0.341 1.000** 0.001

8 0.500 0.375 0.571* 0.198 0.500 0.375

9 - - 0.440* 0.304 1.000** 0.001

10 - - 0.759** 0.226 0.500 0.375

Kappa Compliance coefficient, SE: Standard error , *p<0.05,  **p<0.01
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levels measured for 24 hours were higher than the AAP’s 
recommendations (Table 2). Therefore, interventions for 
reducing noise must be applied effectively. It was observed 
that noise levels significantly decreased 6 weeks after the 
education program compared with BE. This shows that 
education contributes to behavior changes in personnel.

Behaviors of health personnel were observed and 
recorded by the observers. Some behaviors were 
evaluated the same by both observers at the end of the 
two observations, and compliance levels were significant. 
Both observers evaluated items 1, 3, 4, 5, 6, and 7 as the 
same; however, they evaluated items 2 and 8 as different. 
The observers noted that doctors did not behave the same 
in practices such as “speaking in low voice” and “banging 
incubator doors” (Table 3). Items 1, 2, 4, 6, 8 , 9, and 10 
were evaluated as the same for nurse group, items 3, 5, and 
7 were evaluated as different. Neither observer observed 
the same for nurses in practices such as “not dragging 
things,” “using mobile phones in silent mode,” and ‘not 
wearing slippers and shoes that make noise (Table 3). In the 
personnel group, items 2, 5, 6, 7, and 9 were evaluated as in 
compliance; however, items 1, 3, 4, 8, and 10 were different. 
Accordingly, personnel did not behave the same in practices 
such as “not putting anything on the incubators in the unit,” 
“not dragging things in the unit and corridors,” “immediately 
responding to alarm sounds in the unit,” “not making noise 
while cleaning the unit,” and “not shaking trash bags while 
changing” them (Table 3). In conclusion, the compliance 
evaluation between observers related to observation form 
was generally significant. Although some behaviors changed 
in health personnel, some behaviors remained the same. 
To make behaviors permanent in reducing noise, repeated 
education programs and continuation of observations are 
required. Therefore, efforts to create awareness must be 
continued. 

Study Limitations
The research is valid for the unit where the study was 

conducted. No separate education was prepared for the 
families. Content validity was not done for the forms used 
in the research.

Conclusion

In conclusion, the education method was effective 
in reducing noise, reducing noise in the environment, 
increasing the knowledge level of health personnel, and 
positively affected personnel’ behaviors. Furthermore, 
frequent repetition of training is crucial in controlling noise 
and creating behavioral changes. In addition, the noise 
observation form was reliable. We recommend that noise 
observation forms should be used as a likert-type scales in 
further research. 
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