
16  •  2023  •  Developmental Observer

A B S T R A C T  —  N I D C A P  T R A I N E R S  M E E T I N G  2 0 2 3

Aims
Sustained and intense noise exposure in the Neonatal Intensive 
Care Unit (NICU) may be a critical negative influencer on neu-
rodevelopmental outcomes in preterm infants1; often associated 
with stress responses, alteration in physiological stability, sleep 
deprivation, autonomic changes, alteration in endocrine and 
metabolic response, and hearing deficits.2,3 Varied strategies 
including architectural design, special noise-alert or sound-re-
duction devices, and staff education were reported with incon-
clusive outcomes.4 Nevertheless, the potential influence of music 
therapy (MT) interventions on noise reduction are missing. 
This study aimed to evaluate the effect of MT on noise levels in 
the NICU and to compare the specific effects of individual MT 
(IMT) and environmental MT (EMT). 

Methods
This case-control study was conducted in a level III NICU. 
Noise levels were recorded simultaneously from two open 
bay rooms, one with MT and the other without.  Each room 
included a maximum of 10 infants.  MT sessions were carried 
out for approximately 45 minutes with either IMT or EMT, 
implemented according to the first sounds: Rhythm Breath and 
Lullaby (RBL) model.5 Noise production data were recorded 
for 4 hours, on 26 occasions of EMT and IMT, and analyzed 
using R software, version 4.0.2. The analysis compared the 
ambient noise level in the open bay rooms, and the signal-to-
noise ratio (SNR); A measure that compares the level of signals 
to background noise. When higher than 0dB, the SNR can 
indicate if there was more signal than noise.

Results
Overall average equivalent continuous noise level (Leq) were 
lower in the room with MT as compared to the room without 
MT (53.1 (3.6) vs. 61.4 (4.7) dBA, p=0.02, d=2.1 (CI, 0.82, 
3.42). IMT was associated with lower Overall Leq levels as 
compared to EMT (51.2 vs. 56.5 dBA, p=0.04, d=1.6 (CI, 0.53, 
1.97). The lowest sound levels with MT, occurred approxi-
mately 60 minutes after the MT started (46 ± 3.9 dBA), with a 

gradual increase during the remaining recording time, but still 
significantly lower compared to the room without MT. Signal 
to noise ratio (SNR) was higher (18.1 vs. 10.3 dBA, p=0.01, 
d=2.8 (CI, 1.3, 3.86)) in the room with MT as compared to the 
room without MT.

Relevance to NIDCAP
Current strategies most often used to reduce perceptual sound 
levels are insulation and isolation. These approaches fall short 
in that they only address reduction of stressors, but do not 
contribute towards creating a developmentally appropriated 
auditory stimulation. Accordingly, the current study relates to 
core components of the NIDCAP model, namely, modulation 
of stress in the NICU, infants' sensorial experiences and ad-
dressing regulation needs of the NICU's physical environment.6

Conclusions
Integrating MT modalities such as IMT and EMT in an open 
bay NICU room may help in reduction of noise levels. Both 
MT modalities resulted in higher SNR compared to the control 
group, which may indicate that they are meaningful for the 
neurodevelopment of these preterm infants.
References
1.	 Pineda RG, Neil J, Dierker D, et al. Alterations in brain structure and neurodevelopmental 

outcome in preterm infants hospitalized in different neonatal intensive care unit 
environments. Journal of Pediatrics 2014; 164: 52-60.e2.

2.	 Health C on E. Noise: A Hazard for the Fetus and Newborn. Pediatrics 1997; 100: 
724–727.

3.	 Philbin MK. The sound environments and auditory perceptions of the fetus and preterm 
newborn. In M Filippa, P Kuhn, & B Westrup (Eds), Early vocal contact and preterm 
infant brain development: Bridging the gaps between research and practice. 2017; 91–111.

4.	 Casavant SG, Bernier K, Andrews S, et al. Noise in the Neonatal Intensive Care Unit: 
What Does the Evidence Tell Us? Adv Neonatal Care; 17, https://journals.lww.com/
advancesinneonatalcare/Fulltext/2017/08000/Noise_in_the_Neonatal_Intensive_Care_
Unit__What.8.aspx (2017).

5.	 Loewy J, Stewart K, Dassler AM, et al. The effects of music therapy on vital signs, feeding, 
and sleep in premature infants. Pediatrics 2013; 131: 902–918.

6.	 Westrup B. Newborn Individualized Developmental Care and Assessment Program 
(NIDCAP) - Family-centered developmentally supportive care. Early Human 
Development 2007; 83: 443–449.

Music Therapy Intervention in an Open-Bay Neonatal 
Intensive Care Unit Room is Associated with Less 
Noise and Higher Signals: A Case-Control Study

DOI: 10.14434/do.v16i1.35777Arnon S1,2*, Epstein S3, Ghetti C4, Bauer-Rusek S1,2, Taitelbaum-Swead R5 , Yakobson D1,6

1Department of Neonatology, Meir Medical Center, Kfar Saba, Israel , 2Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, 
Israel, 3School for Creative Arts Therapies, University of Haifa, Haifa, Israel, 4GAMUT – The Grieg Academy Music Therapy 
Research Centre, University of Bergen, Bergen, Norway, 5Department of Communication Disorders, Ariel University, Ariel, Israel, 
6Music therapy Department, Aalborg University, Aalborg, Denmark


