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Abstract

Objective: To determine the noise levels of different areas responsible for newborn care, develop intervention strategies to 
decrease the noise, and evaluate its effectiveness. Methods: Prospective, observational and longitudinal study carried out 
using a sonometer, measuring sound levels for three weeks in the neonatal intensive care unit (NICU), neonatal intermediate 
care unit (UCIREN), delivery (TOCO QX) and nursery (CUNERO) units. We implemented an intervention program and sub-
sequent measurements were performed under the same initial conditions. Results: When comparing the decibel levels in 
different areas during the three weeks, pre- and post-intervention, we found at the neonatal intensive care unit 59.9 ± 4.8 vs. 
56.4 ± 4.7 dB (p < 0.001), neonatal intermediate care unit 55.3 ± 3.9 vs. 51.3 ± 4.4 dB (p < 0.001), delivery unit 57.3 ± 
4.6 vs. 57.3 ± 5.5 dB (NS), and nursery unit 57.6 ± 5.8 vs. 53.9 ± 5.8 dB (p < 0.001). Conclusions: There was a significant 
reduction in noise levels of 3.5 dB at the NICU, 4 dB at UCIREN and 3.7 dB at TOCO QX, so the intervention program was 
effective in these areas; however, the decibel levels registered continue above those recommended by international standards. 
(Gac Med Mex. 2015;151:687-94)
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Introduction

Over the past few years there has been a world-wide 
increase in the number of premature infants. The inci-
dence of children with very low birth weight (< 1,500 g) 
ranges from 0.6 to 3% of all births. In Mexico, out of 
2,300,000 births occurring by year, 1.46% is estimated 
to weight less than 1,500 g; therefore, nearly 40,000 in-
fants might require neonatal intensive care1.

Premature newborns are at higher risk of developing 
cognitive, motor and behavioral disorders in compari-
son with full-term newborns. Up to 50% premature in-
fants are likely to show these disorders and between 
5 and 15% will exhibit infantile cerebral palsy. In spite 
of advances that have allowed for survival in this group of 
neonates to be increased, a proportional reduction in 
the incidence of disability has not been accomplished 
and these infants remain at increased neurological and 
behavioral risk2. 
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The neonatal intensive care unit (NICU) environment 
is designed to medically sustain the fragile premature 
child and it is in contrast with the intrauterine environ-
ment, thus interfering with the development of the pre-
mature infant, his behavioral states and in his capacity 
to develop adaptive responses3. Noise, excessive illu-
mination and frequent manipulation interrupt his sleep 
states and drive the neonate to use the energy re-
quired for growth and development in coping with det-
rimental stimuli4. Early noxious experiences can alter 
cerebral structures5.

Prolonged exposure to noise can damage auditory 
structures and cause a “stress” reaction, altering sys-
temic homeostasis, subcortical structures activation, 
the autonomous nervous system, the endocrine sys-
tem and somatic reactions. Levels of noise in the 
NICU are associated with the employed therapeutics, 
equipment and daily activities, for example: monitor 
alarms, medical equipment mobilization, radios, con-
versations, ward rounds, shift changes, loudspeakers 
and telephones5. 

International recommendations on NICUs design 
with regard to the acoustic environment propose favor-
ing softly speaking, with relaxed vocal effort, with 
acoustic intimacy, comfortable for both personnel and 
family parents, facilitating physiological sleep of the 
baby while providing favorable acoustic stimulation to 
continue with the auditory pathway development with-
out damaging it6. The American Academy of Pediatrics 
(AAP) and the Environmental Health committee estab-
lished permissible levels of noise at 45 dB (continuous) 
during the day, with a transient maximum peak of 65 dB, 
and 35 dB for the night7.

The purpose of our study is to identify the acoustical 
environment conditions of healthcare-related areas at 
the Neonatology Unit of the “Dr. José Eleuterio 
González” University Hospital in order to develop strat-
egies aimed at improving premature newborns’ care 
and this way counteract noxious effects that compro-
mise their adequate development. 

Material and methods

Descriptive, analytical, prospective, observational 
investigation study conducted at the Neonatology 
Department of the “Dr. José Eleuterio González” Uni-
versity Hospital of the Faculty of Medicine, Universi-
dad Autónoma de Nuevo León, from November 1 
through 22, 2011. The trial was approved by the in-
stitutional ethics committee with the folio number 
NEO11-003. Subsequent continuation of the study was 

planned with environmental modifications made and 
new dB measurements in the period comprised from 
May 1 to 22, 2012.

Levels of noise were determined for 3 consecutive 
weeks in all different areas associated with newborn 
care in our institution: the NICU, the neonatal interme-
diate care unit (UCIREN), the delivery unit (TOCO QX) 
and the step-down nursery unit (CUNERO).

These measurements were carried out before and 
after the implementation of strategies to reduce the 
levels of noise: Infrastructural modifications (the NICU 
was physically separated from the pediatric intensive 
care unit, since, previously, both shared a common 
area separated by a nursery station). Illumination mod-
ifications (separation of switches by areas, with dim 
emergency lights installed in the NICU periphery with 
lower light intensity). And staff training (educational 
talks to the nursery staff, social workers, inhalothera-
pists, pediatrics and neonatology staff physicians and 
residents about the strategies, providing relevant infor-
mation and the protocol to be followed).

Noise average level was defined and the results 
obtained before and after these modifications were 
compared with the levels of noise established by the 
AAP, 45 dB at daytime and 35 dB at nightime8. 

The levels of noise were compared between the dif-
ferent areas (NICU, UCIREN, TOCO QX and CUNERO), 
between study weeks (1, 2 or 3); with all 3 shifts (morn-
ing, 07:00-13:00 h; afternoon, 13:00-21:00 h and night, 
21:00-07:00 h) being compared against each area. In 
addition, a comparative analysis was carried out be-
tween the levels of sound recorded in all different areas 
with the days of the week being analyzed (Monday, 
Wednesday, Friday and Sunday).

A Radioshack sonometer with 40-120 dB graduation 
and 0.1 dB resolution was used (Sound Level Meter Cat. 
No. 33-2055 A), with the equipment being calibrated 
after each measurement in order to identify the level of 
noise at different areas and acitivities of the NICU. The 
obtained measurements were recorded in a case re-
port form. 

Statistical method

The obtained results were captured in a database 
developed with the Microsoft Excel program, with later 
analysis using the SPSS (Statisticak Package for Social 
Sciences) software, version 17.

For statistical analysis, quantitative variables were 
used and central (mean and median) and dispersion 
(standard deviation) tendency measures were determined. 
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Table 1. Pre-intervention. Average decibel level of each area as related to the study week

Week
NICU 
 ± SD

UCIREN  
 ± SD

TOCO QX 
 ± SD

CUNERO 
 ± SD

Total 
 ± SD F* p

Week 1 58.1 ± 5.1 54.7 ± 3.7 57.3 ± 5.0 58.8 ± 5.7 57.2 ± 5.1   6.5 < 0.001

Week 2 59.8 ± 4.4 55.3 ± 3.9 57.4 ± 4.1 57.2 ± 6.7 57.4 ± 5.1   6.8 < 0.001

Week 3 61.8 ± 4.4 56.1 ± 4.1 57.2 ± 4.6 56.9 ± 4.9 58.0 ± 5.0 15.5 < 0.001

Total 59.9 ± 4.8 55.4 ± 3.9 57.3 ± 4.6 57.7 ± 5.8 – 21.4 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*analysis of variance.

The hypothesis tests used were the analysis of vari-
ance (F-value) and Turkey’s post-hoc HSD test.

For the analysis of measurements in different areas, 
the t paired test was used, whereas to compare the 
level of noise with different variables, Pearson’s cor-
relation test and linear regression were used. An alpha 
value of 0.001 was used, and the null hypothesis was 
rejected when the critical value was lower than 0.001. 

Results

Pre-intervention

When average level of noise of each area was com-
pared with regard to the study week, we found that, on 
week 1, the highest level corresponded to the NICU 
(58.1 ± 5.1) and the lowest to the UCIREN (54.7 ± 3.7) 
(p < 0.001). On week 2, the highest levels were record-
ed in the NICU (59.8 ± 4.4), and the lowest at the 
UCIREN (55.3 ± 3.9) (p < 0.001). On week 3, we found 
the same pattern, with the highest level reported at the 
NICU (61.8 ± 4.4), and the lowest at the UCIREN (56.1 ± 
4.1) (p < 0.001) (Table 1). When combined or total mean 
noise was assessed with no separation by weeks, we 
observed the highest noise at the NICU (59.9 ± 4.8), and 
the lowest in the UCIREN (55.4 ± 3.9). The analysis of 
variance detected statistically significant differences 
(F = 2.14 and p < 0.001) (Table 1). On the other hand, it 
is also convenient to describe the results on the other 
sense, i.e., comparing the level of noise between all 
3 weeks, within each determinate area. This way, statisti-
cally significant differences (p < 0.001) were only found 
at the NICU, where the highest noise was recorded on 
week 3, with 61.8 ± 4.3, and the lowest on week 1, with 
5.8 ± 5.1 (F = 7.6) (Table 1).

When levels of noise at each area were compared 
analyzing each shift separately, we found the following: 
in the morning shift, the area with the highest noise was 

the NICU, with 59.7 ± 5.0, and the dB lowest levels were 
recorded in the UCIREN, with 56.2 ± 4.4 (p < 0.01) 
(Table 2). In the afternoon shift, the highest noise aver-
age corresponded to the NICU, with 59.5 ± 4.3, and the 
lowest level of noise was recorded at the UCIREN, with 
54.6 ± 3.3 (p < 0.001) (Table 2). Finally, values ana-
lyzed in the night shift showed the highest level of 
noise in the NICU, with 60.5 ± 5.1, and the lowest 
levels in the UCIREN, with 55.2 ± 3.8, and in TOCO 
QX, with 55.4 ± 4.8 (p < 0.001) (Table 1). On the oth-
er hand, it should be noted that when we compared 
each shift’s noise within a given area, the analysis of 
variance did not show statistically significant differences 
between all 3 shifts at each area (F = 2.0; p = 0.130681), 
except for TOCO QX, where the highest level of noise 
was determined during the afternoon shift (58.6 ± 4.5 dB), 
and the lowest level during the night shift (55.4 ± 4.8 dB; 
F = 7.3; p < 0.001) (Table 2).

When the levels of noise of the different areas were 
compared with regard to the days of the week analyzed 
in the study, we found: on Monday, the highest level of 
noise was observed at the NICU, with 61.0 ± 4.2, and 
the lowest level at the UCIREN (56.2 ± 4.1; F = 3.8) 
(p < 0.001) (Table 3). On Wednesday, the highest 
level was also recorded at the NICU, with 59.3 ± 5.16 dB, 
in comparison to that recorded in the UCIREN, which 
was the lowest (55.0 ± 3.9; F = 4.4; p < 0.01) (Table 3). 
On Fridays of all 3 analyzed weeks, we detected the 
highest degree of dB at the NICU (60.7 ± 5.1), and the 
lowest at the UCIREN (55.3 ± 4.0), (p < 0.001 and F = 8.4) 
(Table 3). Sunday showed the same pattern as previ-
ous days: the highest level of noise was 58.8 ± 4.5 at 
the NICU, and the lowest level, 54.9 ± 3.8, at the 
UCIREN (F = 4.5; p <0.01). Again, in this case we also 
assessed if in a given area the level of sound varied 
according to the day of the week, but no perceivable 
differences were observed (F = 1.5; p = 0.2204911) 
(Table 3). 
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Table 4. Post-intervention. Comparison of each area’s decibel level with regard to the study week

Week
NICU 
 ± SD

UCIREN 
 ± SD

TOCO QX 
 ± SD

CUNERO 
 ± SD

Total 
 ± SD F* P

Week 1 58.1 ± 4.8 52.4 ± 4.7 57.8 ± 5.7 55.8 ± 6.6 56.0 ± 5.9 10.9 < 0.001

Week 2 55.1 ± 4.1 51.1 ± 4.5 56.3 ± 5.9 51.8 ± 4.9 53.6 ± 5.1 12.8 < 0.001

Week 3 56.1 ± 4.6 50.5 ± 3.8 57.9 ± 4.9 54.1 ± 5.0 54.7 ± 5.3 22.4 < 0.001

Total 56.4 ± 4.7 51.3 ± 4.4 57.3 ± 5.5 53.9 ± 5.7 – 40.0 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*analysis of variance.

Table 2. Pre-intervention. Average decibel level of each area with regard to each assessed shift

Shift
NICU 
 ± SD

UCIREN 
 ± SD

TOCO QX 
 ± SD

CUNERO 
 ± SD

Total 
 ± SD F* p

Morning 59.7 ± 5.1 56.2 ± 4.4 58.0 ± 3.8 58.7 ± 6.7 58.1 ± 5.2   3.8 < 0.05

Afternoon 59.5 ± 4.4 54.6 ± 3.3 58.6 ± 4.5 56.8 ± 5.3 57.4 ± 4.8 11.6 < 0.001

Night 60.5 ± 5.1 55.2 ± 3.9 55.4 ± 4.8 57.5 ± 5.1 57.1 ± 5.2 12.8 < 0.001

Total 59.9 ± 4.8 55.4 ± 3.9 57.3 ± 4.6 57.6 ± 5.8 – 21.3 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*analysis of variance.

Table 3. Pre-intervention. Average decibel level of each area with regard to the studied day of the week

Day
NICU 
 ± SD

UCIREN 
 ± SD

TOCO QX  
 ± SD

CUNERO 
 ± SD

Total 
 ± SD F* p

Monday 61.0 ± 4.2 56.2 ± 4.1 57.6 ± 4.7 57.6 ± 5.7 58.1 ± 5.0   6.6 < 0.001

Wednesday 59.3 ± 5.2 55.0 ± 3.9 58.2 ± 5.1 57.3 ± 6.3 57.4 ± 5.4   4.4 < 0.01

Friday 60.7 ± 5.1 55.3 ± 4.0 56.6 ± 4.0 58.5 ± 5.9 57.8 ± 5.2   8.4 < 0.001

Sunday 58.8 ± 4.5 54.9 ± 3.8 56.8 ± 4.4 57.1 ± 5.4 56.9 ± 4.7   4.5 < 0.01

Total 59.9 ± 4.8 55.4 ± 3.9 57.3 ± 4.6 57.6 ± 5.8 – 21.7 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*analysis of variance.

Post-intervention

When average noise level of each area was com-
pared with regard to the study week we found the 
following: on week 1, the highest noise average core-
sponded to the NICU, with 58.1 ± 4.8 dB, and the 
lowest, to the UCIREN, with 52.4 ± 4.7 dB and F = 10.9 
(p <0.001) (Table 4). On week 2, the recorded levels 
of noise were also higher in the NICU, with 55.1 ± 4.1 
dB, and the lowest, at the UCIREN, with 51.1 ± 4.5 dB, 

with F = 1.28 and p < 0.001. On week 3, we could 
observe that the highest level of noise was in TOCO 
QX, with 57.9 ± 4.9 dB, and the lowest level at the 
UCIREN, with 50.5 ± 3.8 dB. When mean total noise 
was assessed without separation by weeks, but only 
by assessed areas, we found the highest measurement 
for TOCO QX, with 57.3 ± 5.5 dB, and the lowest for 
UCIREN, with 51.3 ± 4.4 dB (p < 0.001) (Table 4). 
However, it is also convenient to describe the results 
in the opposite direction, i.e., within a given area, 
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comparing the level of sound between weeks; this way, 
we found statistically significant differences for the 
UCIN, where the highest noise was recorded on week 
1 (58.1 ± 4.8 dB), and the lowest on week 2 (55.1 ± 
4.1 dB). For CUNERO, the highest noise was during 
week 1 (55.8 ± 6.6 dB), and the lowest on week 2 (51.8 
± 4.9 dB). For UCIREN and TOCO QX, the noise was 
similar during all 3 study weeks, with no significant 
differences being appreciated (Table 4).

When each area’s levels of noise were compared 
analyzing each turn individually we found the following: 
in the morninh shift, the area with the highest noise 
was TOCO QX (57.6 ± 4.6), and the least noisy area was 
the UCIREN (53.4 ± 4.9 dB). In the afternoon shift, the 
highest average was also recorded by TOCO QX (59.4 ± 
4.6 dB), and the lowest, by the UCIREN (51.9 ± 3.3 dB). 
For the night shift, the behavior was similar, with high-
er level of noise for TOCO QX (54.9 ± 6.3 dB) and 
lower for UCIREN (48.7 ± 3.1 dB); with regard to the 
shift, in all 3 areas there was significant difference 
demonstrated between the groups with the highest and 
lowest levels, with a p-value < 0.001 (Table 5). Again, 
it is convenient to describe the results comparing the 
noise between shifts wthin a given area; in this case, 
the highest level for the NICU was recorded in the af-
ternoon shift, with 58.1 ± 4.4 dB, and the lowest, in the 
night shift, with 53.7 ± 3.7 dB. At the UCIREN, the 
morning shift recorded the highest level of noise (53.4 
± 4.9 dB), and the night shift, the lowest (48.7 ± 3.1 dB): 
For the TOCO QX area, the afternoon shift recorded 
the highest level of noise (59.4 ± 4.6 dB), and the night 
shift, the lowest (51.1 ± 4.3 dB). In the CUNERO area, 
the noisiest was the afternoon shift, with 57.2 ± 5.6 dB, 
and the least noisy, the night shift, with 51.1 ± 4.3 dB. 
Overall, without making any difference between areas, 
the afternoon shift was the one that recorded the high-
est number of dB (56.7 ± 5.4), in comparison with the 

night shift (52.1 ± 5.1 dB); the analysis of variance re-
vealed statistically significant differences (F = 38.6 and 
p < 0.001) (Table 5).

When the levels of noise of the different areas were 
compared with regard to the days of the week ana-
lyzed in the study, we found the following: on Monday, 
the highest level was recorded in TOCO QX, with 55.9 
± 5.3 dB, and the lowest level was for CUNERO, with 
51.6 ± 3.9. On Wednesday, the highest level was re-
corded in TOCO QX (55.2 ± 5.9 dB), and the lowest 
by UCIREN (50.4 ± 4.1 dB). On Friday, the area with 
the highest noise was TOCO QX (60.7 ± 4.7 dB), and the 
area with the lowest noise, the UCIREN (50.3 ± 5.1 dB). 
On Sunday, measurements were very similar, with the 
highest level for TOCO QX, with 57.5 ± 4.5 dB, and 
the lowest, for UCIREN, with 51.3 ± 4.4 dB, with sta-
tistically significant differences existing in all measure-
ments conducted, with a p-value < 0.001. From anoth-
er perspective, analyzing the level of noise according 
to the days and in specific areas, we found that the 
highest level recorded at the NICU was on Friday (56.9 
± 4.7 dB), and the lowest on Wednesday (55.1 ± 5.2 dB). 
In the UCIREN, the level of noise was maintained sta-
ble and there were no statistically significant differenc-
es between days of the week. In TOCO QX statistical-
ly significant differences (p < 0.001) did exist: the 
highest level was recorded on Friday (60.7 ± 4.7 dB), 
and the lowest on Wednesday (55.2 ± 5.9 dB). Addi-
tionally, in CUNERO we also found significant differ-
ence (p < 0.001), with the highest level for Friday (56.6 
± 6.1 dB), and the lowest for Wednesday (53.8 ± dB), 
with an F-value of 6.09 (Table 6). 

When the results were analyzed comparing total av-
erage levels of noise in different neonatal care areas 
before and after the intervention we found that, in the 
NICU, pre-intervention levels were 59.9 ± 4.8 dB vs. 56.4 
± 4.7 dB post-intervention (Fig. 1). The comparative 

Table 5. Post-intervention. Comparison of each area’s decibel levels with regard to assessed shift

Shift
NICU 
 ± SD

UCIREN 
 ± SD

TOCO QX 
 ± SD

CUNERO 
 ± SD

Total 
 ± SD F* P

Morning 57.5 ± 4.6 53.4 ± 4.9 57.6 ± 4.6 53.5 ± 5.6 55.5 ± 5.4 11. < 0.001

Afternoon 58.1 ± 4.4 51.9 ± 3.3 59.4 ± 4.6 57.2 ± 5.6 56.7 ± 5.4 25 < 0.001

Night 53.7 ± 3.7 48.7 ± 3.1 54.9 ± 6.3 51.1 ± 4.2 52.1 ± 5.1 18 < 0.001

Total 56.4 ± 4.7 51.3 ± 4.4 57.3 ± 5.5 53.9 ± 5.8 – 40 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*analysis of variance.
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Table 7. Comparison between total mean values at different areas of neonatal care before and after interventional strategies 
to reduce the noise 

Areas Pre-intervention ± SD Post-intervention ± SD p*

NICU 59.9 ± 4.8 56.4 ± 4.7 < 0.001

UCIREN 55.3 ± 3.9 51.3 ± 4.4 < 0.001

TOCO QX 57.3 ± 4.6 57.3 ± 5.5 NS

CUNERO 57.6 ± 5.8 53.9 ± 5.8 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*Student’s t-test.

Figure 1. Level of noise (decibels) prior to the intervention and after 
the intervention in all different areas. NICU: neonatal intensive care 
unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical 
obstetrics unit; CUNERO: step-down nursery.

Table 6. Post-intervention. Decibel average of each day with regard to the assessed area

Day
NICU 
 ± SD

UCIREN 
 ± SD

TOCO QX 
 ± SD

CUNERO 
 ± SD

Total 
 ± SD F* P

Monday 55.7 ± 3.4 52.4 ± 3.5 55.9 ± 5.3 51.6 ± 3.9 54.1 ± 4.7  8.2 < 0.001

Wednesday 55.1 ± 5.2 50.4 ± 4.1 55.2 ± 5.9 52.9 ± 6.5 53.8 ± 5.5  3.3 < 0.05

Friday 58.1 ± 4.7 50.3 ± 5.1 60.7 ± 4.7 56.8 ± 5.9 56.6 ± 6.1 24.2 < 0.001

Sunday 56.9 ± 4.7 52.2 ± 4.3 57.5 ± 4.5 54.4 ± 5.2 55.3 ± 5.1  9.5 < 0.001

Total 56.4 ± 4.7 51.3 ± 4.4 57.3 ± 5.5 53.9 ± 5.7 – 32.0 < 0.001

NICU: neonatal intensive care unit; UCIREN: neonatal intermediate care unit; TOCO QX: surgical obstetrics unit; CUNERO: step-down nursery.
*analysis of variance.

D
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60
58
56
54
52
50
48
46

NICU UCIREN TOCO QX Cunero

Pre-intervention Post-intervention

pre-intervention levels were 55.4 ± 3.9 vs. 51.3 ± 4.4 dB, 
with these being significantly lower after the interven-
tion (p < 0.001), with an attenuation of 4 dB. In the TOCO 
QX area we did not demonstrate statistically significant 
differences before and after the intervention (57.3 ± 4.6 vs. 
57.3 ± 5.5 dBI (Table 7). Finally, for CUNERO, we re-
corded pre-intervention levels of noise of 57.6 ± 5.8 vs. 
53.9 ± 5.7 dB post-intervention, with statistically signif-
icant differences (p < 0.001) with a 3.7 dB attenuation 
(Table 7). 

Discussion

There are growing concerns in different publica-
tions on the implication of noise in the generation of 
neonatal stress, and continuous exposure of a vulner-
able and immature individual will lead to general 
health status deterioration as well as to long-term 
neurodevelopmental disorders and neurosensory hy-
poacusis of variable degrees8,9; therefore, numerous 
studies refer different strategies to reduce the noise, 
especially in the NICU, since this place is the main 

analysis with Student’s t-test indicated that these dif-
ferences were statistically significant (p < 0.001) (Table 7), 
with an attenuation average of 3.5 dB. In the UCIREN, 
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noise generator, without forgetting the neonatal inter-
mediate care units6,10-14. It should be mentioned that, 
unlike reports published in the literature, measurements 
were made in all areas involved with the care of new-
borns in this study; unlike current reports, where only 
the NICU and the neonatal intermediate care unit 
(UCIREN) are referred to, the surgical obstetrics unit 
(TOCO QX) and the step-down nursery (CUNERO) 
were also included.

In the analysis we made of pre-intervention noise 
behavior in the different areas of neonatal care, all 
measurements were above the international recom-
mendations, with a mean of 59.9 dB, similar to figures 
reported by other authors; however, we did not find 
statistically significant differences between the 3 con-
secutive weeks of study, work shifts and assessed 
days of the week, unlike other authors who have 
documented a noise decrease as study weeks ad-
vance, with the predominating shift being the morn-
ing shift, and of the days, Monday being the noisiest14-17. 
The NICU was the area with the highest noise and the 
UCIREN was the one with the lowest noise, as reported 
by other authors, since there is more personnel work-
ing and larger amount of electrimedical equipment 
(monitors, ventilators, suction, etc.); however, the dB 
levels recorded in all measurements are well above the 
ranges recommended by international standards prior 
to the implementation of strategies intended to reduce 
the noise as reported15-20.

In the post-intervention analysis, the levels of noise 
decreased with regard to those previously recorded at 
the NICU, UCIREN and CUNERO, thus being the Neo-
natology Department-dependent areas that were most 
susceptible to change, unlike TOCO QX, where the 
personnel is in constant rotation and does not adapt 
to noise-control strategies. With regard to these find-
ings, most authors report a noise decrease following 
the implementation of specific programs, with differ-
ences lying in adherence to behaviors and close sur-
veillance11,21-23. The afternoon shift recorded the high-
est levels of noise, and the night shift, the lowest, at all 
areas of neonatal care, with this being atributted to the 
fact that in the morning there is more compliance with 
interventional strategies and at night there is less per-
sonnel present and, in general, less activity than in 
other shifts, with the afternoon shift being the noisiest; 
most studies refer the morning shift as being the nois-
iest20,24 and a Brazilian study refers to the afternoon 
shift, as in the present trial25.

With the implemented strategies we managed to at-
tenuate the noise by 3.5 dB for the NICU, 4 dB for the 

UCIREN and 3.7 dB for CUNERO, with this difference 
being statistically significant. Other authors report high-
ly variable attenuation ranges from 4 to up to 10 dB, 
with the difference lying on adherence to behaviors 
and long-term follow-up of these; hence, the obtained 
attenuation range is consistent with previous reports 
by other authors21-23,26,27. 

In spite of the strategies employed to modulate the 
acoustic environment in the different areas for the care 
of neonates, such as the NICU, UCIREN and CUNERO, 
the recorded dB levels continue above the internation-
al recommendations8, as previously documented by 
other authors, and this is owing to difficulties to adhere 
to interventional programs by the personnel working in 
these areas and periodical surveillance of compliance, 
lack of knowledge and attitude towards change, large 
quantities of older generation, highly noisy electromed-
ical equipment and hospital open-unit design, since, 
currently, everything suggests that units with individu-
al rooms are less noisy24; with these new designs, in 
addition to individual noise and light attenuation, a 
more individualized care can also be provided to the 
patient and promote more closeness to his/her family, 
since separation from the parents is also considered a 
preponderant factor in the generation of neonatal 
stress6,10,13.

We could continue enumerating difficulties in the 
compliance with programs focused on noise decrease; 
however, it is essential that once we know our deficien-
cies, to recognize areas of opportunity to carry out this 
program – as important as all other activities – in inten-
sive care, and not to decline in the face of negative 
attitudes by the personnel, to adopt already proven 
noise reduction protocols according to our infrastruc-
ture and purchasing power and, if necessary, even 
regulate this as a right for the patients and an obliga-
tion for the Hospital. 
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