Daily sound level exposure for preterm infants in the neonatal intensive care unit
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Introduction

The neonatal intensive care unit (NICU) provides
lifesaving care to premature infants. During this
vulnerable time of life, infants are exposed to a
variety of sounds uncharacteristic of the womb.
Within the NICU, high sound pressure levels
(SPLs) have the potential to negatively impact
preterm infant neurodevelopment. The American
Academy of Pediatrics (AAP) has recommended
an hourly noise exposure limit for NICUs of less
than 45 dBA. Diverse environmental and medical
factors, such as bed type and nearby medical
devices, have the potential to influence sound
level exposure.
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Fig 1. Very preterm infant in a crib.

Aim
This study aimed to examine daily sound level

differences by bed type and oxygen (O2) device
for premature infants in the NICU.

Design
Population

« 36 very preterm (VPT) infants (born < 32
weeks’ gestation)

* Level lll, open-bay NICU

« Carle Foundation Hospital in Urbana, lllinois
Recordings

* LENA audio recording devices

* 16-kHz sampling rate

« Recordings were calibrated to account for
microphone gain

Design (continued)
Procedure

LENA device was mounted to an inside wall of
iIsolette or crib, near the infant’'s head

Audio recordings were collected over 24-hour
Intervals three times per week

Daily SPL (Lgq) was calculated for each 24-hour
recording

Electronic medical record (EMR) data for each
infant was documented hourly by NICU nurses
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Fig 2. LENA recording device adhered to inside of isolette.

Results

B

Daily Mean Level (dB SPL)

ed type comparison: Crib versus isolette
Participants with at least three days of
recording in both bed types were included in the
analysis (n=27)

A Shapiro-Wilk test indicated that the raw
longitudinal data were not normally distributed
When the data were collapsed to compute an
average daily exposure for each subject for
each bed type, data were normally distributed
An ANOVA of the collapsed data indicated no
significant difference between bed types
(p=0.709)

Average daily SPL for crib was 56.3 (SD= 1.6;
median= 55.8) and for isolette was 56.1
(SD=1.1; median= 56.0)
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Fig 3. Mean daily dB SPL by bed type

Mean Daily dB SPL

Fig 4. Mean daily dB SPL by o2 device type

Results (continued)

O2 device comparison
e Various O2 devices were included:

o CPAP = Continuous positive airway
pressure
e HHNC = Heated humidified nasal cannula
e Mechanical Ventilator
e Nasal Cannula
Participants with at least three days of
recording from any of the same O2 device were
included in the analysis (n=35; total days of
recording= 596)
Days of recording with use of multiple O2
device were excluded
A Shapiro-Wilk test indicated that the data were
not normally distributed
Preliminary analyses showed that Mechanical
Ventilator had the highest mean SPL for O2
devices
e Room Air (no device) had the highest
overall mean SPL

02 Device Type Mean dB SPL (SD;

median)
CPAP 55.8 (1.8; 55.6)
HHNC 55.5 (2.1; 55.4)
Mechanical Ventilator 56.8 (2.5; 56.5)
Nasal Cannula 55.7 (2.4; 55.6)
Room Air (no device) 57.1 (3.1; 57.0)

Table 1. Mean, standard deviation, and median of SPL for O2 device

02 Device Type

E CPAP E HHNC E Mechanical Ventilator E Nasal Cannula E Room Air

Conclusions
* No significant differences in daily SPL exposure

were found between crib and isolette for NICU
Infants

The results suggest that daily mean SPLs within
the NICU exceed the AAP recommendations

Interestingly, Room Air (no O2 device) had the
highest SPLs compared to recordings with an
O2 device

* |Inconsistencies in participant EMR data and
categorization need to be examined in
further analyses

« Other medical or environmental factors may
potentially be contributing to sound
exposure in the absence of an O2 device

Additional statistical analyses are ongoing to
assess differences in level for 02 device type

It is hoped that this line of study will promote
iInterventions designed to decrease potentially
hazardous sound levels in the NICU

Acknowledgments
* NICU staff at Carle Foundation Hospital,

Urbana, lllinois

« Families who participated in the study
 Allison Trine, AuD

Funding:
 NIH NIDCD R21 DC017820

* Pilot Grant - Center on Health, Aging, and
Disability (CHAD, College of Applied Health
Sciences

References

American Academy of Pediatrics. Committee on
Environmental Health. (1997). Noise: a hazard for
the fetus and newborn. Pediatrics, 100(4), 727-727
Monson, B. B., Ambrose, S. E., Gaede, C., Rollo, D.
(2023). Language exposure for preterm infants is
reduced relative to fetuses. The Journal of
Pediatrics.
https://doi.org/10.1016/].jpeds.2022.12.042

Monson, B. B., Rock, J., Cull, M., & Soloveychik, V.
(2020). Neonatal intensive care unit incubators
reduce language and noise levels more than the
womb. Journal of Perinatology, 40(4), 600-6060.
https://doi.org/10.1038/s41372-020-592-6

I ILLINOIS



https://doi.org/10.1016/j.jpeds.2022.12.042
https://doi.org/10.1038/s41372-020-592-6

