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Purpose: This study aimed to investigate the actual noise conditions in adult Intensive Care Units (ICUs) according
to type, time, day of the week, and area. Methods: This study was conducted from February to March 2018. ICU noise
levels were examined using a noise meter with a microphone an amplifier, auditory correction circuit, and indicator
meter capable of directly reading A-weighted decibels (dBA). Noise was measured for 24 hours for seven days and
the average dBA, maximum dBA, and minimum dBA were recorded. Results: The highest mean noise level was 58.48
dBA (range of 57.62~65.27), while lowest was 51.65 dBA (range of 51.36~52.86). Average noise levels on weekdays
and weekends were over 50 dBA(the open zone was measured at 56.61 dBA, while the isolation zone was measured
at 52.45 dBA. Further, daytime, evening work-times and weekdays were measured above 60 dBA, while nighttime
noise levels were below 60 dBA. Finally, average noise levels during turnarounds, shift changes, and rounding times
were above 60 dBA; open zone had higher average noise levels than the isolation zone. Conclusion: This study showed
that ICU noise levels exceeded those recommended by the World Health Organization regardless of type of noise,
day of the week, or time. Therefore, studies are proposed to identify the need or importance of noise management
by ICU personnel to reduce noise in ICUs. It also proposes studies to develop and apply noise reduction strategies
that can be easily used in practice, reflecting the various characteristics of noise in ICUs.
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CCU=coronary care unit; HICU=hematological intensive care unit; LAeq=A-weighted equivalent sound level; MICU=medical intensive care

unit; NCU=neurocritical care unit; SICU=surgical intensive care unit.

Mean (range) noise level=NCU 54.76+1.48 (52.35~58.48) dBA, SICU 55.09+1.99 (51.87~57.90) dBA, CCU 53.56+1.38 (51.50~55.79) dBA,
MICU 37.35+0.17 (37.11~37.76) dBA, HICU 37.62%0.40 (36.59~38.30) dBA.

Figure 1. Difference in noise level among types of ICU over 24 hours.

Table 1. Differences in Noise Levels by Weekdays, Weekends and Zone according to Adult ICU Types

. NCU SICU Cccu
Variables F p (Scheffé)
Mean=£SD (range) Mean=SD (range) Mean=SD (range)
Weekdays 55.66+1.79 (52.81~59.38)" " 55.15+2.23 (51.33~58.75)°  53.91%1.46 (51.74~5591)° 558 .006 (a>c)
Weekends 53.12+1.55 (51.10~57.07)"  54.96+1.99 (51.73~59.76)"  52.67+1.54 (49.93~55.53)° 1212  .001 (a, c<b)
Open zone 58.78+2.51 (54.16~64.13)"  56.37+2.28 (52.56~59.73)"  54.68+1.36 (52.45~57.06)° 22.94 .001 (a>b,c; b>c)

Isolated zone  51.08+1.17 (49.33~53.68)"

53.82+1.78 (51.06~56.44)"

52.45+1.47 (50.25~5452)° 2012 .001 (a, c<b)

CCU=coronary care unit; NCU=neurocritical care unit; SD=standard deviation; SICU=surgical intensive care unit; T Small alphabet is post

verification (Scheffé test).
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(p<.001) (Table 2).
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Table 2. Comparison of Weekdays and Weekends on Noise Levels in Whole Day, Day Duty, Evening Duty, Night Duty, Visiting

Time, Shift Time, Round Time of the Day

ol Weekdays Weekends . .
Mean*SD (range) Mean=£SD (range)
Whole day 54.91£1.97 (51.33~59.38) 53.58+1.96 (49.93~59.76) 6.46 <.001
Day duty 60.34+1.57 (55.49~62.36) 55.7712.41 (52.10~58.94) 4.53 .006
Evening duty 60.75%2.21 (54.07~63.08) 54.294+2.08 (51.89~57.19) 8.08 <.001
Night duty 57.65+£1.32 (50.99~58.71) 53.35£2.08 (51.31~56.29) 7.39 .001
Visiting time 61.91£2.92 (54.92~63.77) 58.08+3.78 (54.09~61.87) 2.57 .050
Shift time 61.02%2.03 (54.88~62.82) 56.18+1.72 (53.22~58.04) 10.64 <.001
Round time 60.34%2.01 (55.62~62.65) 56.9241.05 (55.53~58.56) 411 .009
SD=standard deviation.
Table 3. Differences in Noise Level by All Days, Weekdays, Weekends, Type according to Zone
alsiies Open zone Isolated zone . .
Mean£SD (range) Mean=£SD (range)
All days 56.61£2.68 (52.45~64.13) 52.45+1.85 (49.33~56.44) 6.46 <.001
Weekday 57.16£2.90 (52.14~64.40) 52.6611.96 (49.21~56.89) 12.72 <.001
Weekend 55.231+2.89 (49.13~63.47) 51.9412.27 (47.79~57.38) 8.20 <.001
NCU 58.78+2.51 (54.16~64.13) 51.08+1.17 (49.33~53.68) 17.77 <.001
SICU 56.37+2.28 (52.56~59.73) 53.82£1.78 (51.06~56.44) 13.16 <.001
cCcu 54.68+1.36 (52.45~57.06) 52.45+1.47 (50.25~54.52) 16.01 <.001

CCU=coronary care unit; NCU=neurocritical care unit; SD=standard deviation; SICU=surgical intensive care unit.

Korean ] Adult Nurs. 2020;32(1):1-9 5



Yun, S-H - Choi, H-Y - Lee, S-H - Peck, E-H - Yoo, Y-S

dBAZ A A9] 53.0~62.0 dBAT} -F-AFSE =0 Q1TH3,15].
ShH ARjo} F3MAl o] Hit(HY) 22472 85.15 (49.5~89.5)
dBAOIR Y, F 11 A4F(Lpeak)2 134.45 (66.4~138.9) dBA
2[18] & AFHTh o £kt
# AN 25722 ABA SEA O 7P B AL, o
22 ofab FBAH, A S 2ol Ik ol FA
7] 52k o)Al 20) AT BRI} WFH 02 ojFolAE Al
AA AU A2 S0 AL BRI AL
A, BE, T, BobgR YEL Mol Foixo Ayy 5
Q9] 4, B, AL A RAES AT DAY 2L 0I5
o MY H AN= FHH o] AAA TR Y amE
oL} B4& Thoret A7} A ol ek vl i o] Ak
Dennis {19 20]] 177 S8 417314 B7het 34
% 4} 5| o] ISP ol T ol £SUAE AT 28T
AZHquiet time)& HZ3HA 2|-8-5}7] of 2 Frtar g A o
22 2ol stk
# Q7o) H ABA FBAAL S SRR B2
S4F2 11A(F 2 A2S54F9] HaF: 65.27 dBA, FA
S%20) B 5550 dBA)Y] 1A ke, 2.4 249 7}
FREA RN T &840 Wit 61.10dBA, H A 2855
Hat: 51.31 dBA), o= WHOS] Hi4& oot
Kimz} Park [16]0] 584 i2e] 2140l A 252 Fok24
AZE Adaho] 2T £80) BR(HS)E 585 (34.2~802)
dBAo|Qlom, ©.5 2A]9] &g4=30] 61.3 (44.8~78.9) dBA
2 71 =91, 98 24 9] 54.8 (34.2~77.8) dBAS] 7} ot
A AT A% ST T AR AT SN E
AP £ EL WHOS| Busag 204sto] B4 ¢
HE SSHE o] B olo] et thale] Wasteh kel
o 19746} 1| 21 B 5 30) A& A7k 8l BA| AHEA(OF
fice on Noise Abatement and Control within the US En-

oy
>1L go poff

oo b
E.

vironmental Protection Agency)& 4-2-0] A1Z}st A1 4, A
12 SEdAE G4 glol[21] ket o) 2012 B EE)
Sl Hele] 48458 o= 45 dBA, Ho= 35 dBAS U
A] gpotok gk Amshgie22). T u R ST TR
13 218 1, 5 Hnwmﬂ WA 2823

20 EE A0z 0 Q&
;(]b‘l— 2 olEE HIA i

ol s
270 AT SRR £ E4EL HUT 2 R 50
dBA o402 Y5kt 53] SlbA FHAUY B 95 T

T BYvhE ageEol 3=, ole Sa A Hedt

6 http://kjan.or.kr

Ao Su A AFAIE EolaL it A&5HA J¥AI717]
93l ST SRR o] THA QL B¢ $A1A 2 ﬂ#ﬂl A
A= i gste & A7 3 R 2 Aoz St of
= Bl TG gl FLHEY H )»J:d AT[22]2
AR Aoz 2 FEEY Fdof| oy FAL Ale
-2 AR T HlErt Bar, B2t o] 3 T Fol o] Foj%]
7] g2 Aoz wteh

2 AFoM FFARPER A RA o2 £Z34ES EAT
A, FY Fa AYTFAIZRS 60 dBA ool L, W
AZHE 60 dBA] ZAEH 2ol en], o= 57 F2
50 dBA 0]} B o] WHOS| P5ZL 231314t} o| ok
o] YL FA | &gl & AL 107 FA(SEA, 5
A 9l 5) ] Bt 5ol 60.24 dBAC|GleH, 2
OA] 30EEE 11A)7}A] AL4Fo] a1 th 3t Crawford
2319 A W FHY] gl WETh w8k o
Matook 5[18]2] A, 3Md SAH W) 3¢ 47 2 0]
A (work station)of| A 787t FAIZES] Hat LgpEol 42
64.7 dBA, 65.7 dBAZA] ¥FA|7k2] 59.6 dBA T} 60.9 dBAXE T}
EUTHAL 3 Cordova 5[24]9] A+t FAFSHH o] 53]
WA B o] Al BotA s dsh= Aol B2
3tch. T3 Garrido S[25]& A Q1) Ao 9l Al Ao} Z3hx}pA]
uF 2| 7ke] A-8SF % 60 dBA olAFolabal sfod uk A7ke] A
ST AR UetE B asit

& Aol A SR O] MB A} ZRA AR 3]
AZbol WA 23S BT FURE FESHA] AR
2 F A "I Bt agrEo| 7MY w2 Ao ® UE
Wk WA 7ol o 2R ohy 2t SRS HEd S S
T3 Q7] diizol SRy S -AE Y agpEo] &
© 2 AYZHHr}. o] Disher 5{26]0] Ao} S84 3
a0k FEAM 130 A 4ATHESE 23ES 579
YA 7= 89S WA 20 2 Q3 7Eo] & P
eofl thal] oli=dh= Tl A WA= gl 7HE
ATkar 3 Aot fAFsEAT ESE A AH25] 0014 Ao} =
SR O] 252 66 dBAR A0 A 9] 64 dBATL
4% TR 62 dBAHTE 9tom, 37| SRR B W
AR SFAARE R ﬁl"‘*lﬂ«l Bt 2gEo] 60
dBA olFoz Eth & SEAM Y Hit 5SS 3
Azt A QL] A&A 02 2=, o= FEAM 319
A &27} 2447t A& H7] g2 o2 SR ool HE F
SR O] TS A& A 07 Heshe Ao ?go} gaste

2, A fREE &3 B E EA4S FARe

-

¢

(

[

o)

H

B Y rlo
o B oo oo
T—I

d
flio

L

o

i

l

I



Noise Level in Intensive Care Units

2 ofsto] FAE sk A7 2okl Azt

EZ AP AFAAE dH Rl FEALY 25 FES
S7HNZIE 7 a7t 8. o2k =H|[1,4,.27], S8R
oA SRS Al 2f7t 8 QA 20 YR I} HYo|ER o
= tig AAF ol A= w7t Had Ao = Yzhd
o 23 B2 SR oM L3S BT d oY &5
= HaA]717] 3t et diste] 2ldo] & e =0t Q)
A& mofstod[28] S5 g wS ZRIAS WISl A5t
ol 2 anE gels) & 287tk e

& Aol A FEAE W AT o] AR TR g
o E=3ou 42745 50 dBA ool e, Fdoj
BE S AT o)A ST 255F2 55 dBA ©]
oI, A= 50 dBA oo 3int. FEof BE T8
A GG oA ST 425250 dBA ool 3l e 4
2T HTE E 3t Tegnestedt S{1512 Aol /Y F e
A A AR o g2 SR Y F27F FAE 0] RIS
© 25Tl 9T vATAL gl TFEAR oL FH]
A, e A A =R FH A52 FAS] A=Y
T2 FTEA SR H Y T2 TR SRR F
B & 455 o ol AN, A SR g E
= =QH15]. Kim3} Park [16]%= tAFR1e] 68.8% 71 7 w3
TR st on, Y A AU =
o] ARt AgrEol O wTHL st TR F27H &
A=k shch mEbA R SR Y a5 VIEe o
ZF3tsfjor st FAL W Aot 2 Ao He e |
Aol HH g F2L B EUES BEF sk Ao 283t
ot 3 S Yol YR Al Aoy 54, 7AY §
o] At AU A Aot Dol A Hj ] = o] l=rfo] whet
A 2 o] QA3 g FESHE T UL ER oY
gAY 2 =T4 33 A7 = 125t [29]
A Y] 55 FAA7)7] % e A5 o2 s
of g Aot

= A9 2, S Y S SR FH oL A
b 89 9 FHo A glo] WHO| diEHth 3o,

AT Aot FARBIATHB0]. 52 HAA7)7]

A FAE BFH o2 £ HeiM e a2 w2 T
ofsal, WY AQUE ofsfshe Aol TRIFEE[31], & A7
A SEAL Y 2F5rES TAI o2 I AL 297t 3l
Thar Akt 22u 2 At Ao Y] SEAHCA
ARE LYo B2 77| Bt SR o R A1,
Al /g ol 2989 S0 HE 5 e ATl 72

Hr

ol

shajshok et E
A7 AT v w s
2GS FsH 245

W, i
o
S-S
S
e
o
fa]
fu
o
ot
ol
r;,:
i1
Lo
B

£ Ao A o 2otk A2ES HAE(dBA) BEHI= 7]
=3, Ao =T 52 255471 € o8t 7Y
S 2AAN AEH 02 FEAU Y| g ST Y
Bt 25572 55dBA ool n, A fF ot
Yot AJZhe] TA glo] WHO dileES 233k AL
Z AU ool TR Y 235 A7)V Al
TN ZFSkE =N AYEY A5¢E e Us

of Q18 291 58 Hgte] YAATHYNA 7] A}

3 -2
gl 29704 FA AL ALk 4 E5H AT E

CONFLICTS OF INTEREST

The authors declared no conflict of interest.

AUTHORSHIP

Study conception and design acquisition - YS-H, CH-Y, LS-H,
PE-H, and YY-S; Data collection - YS-H, CH-Y, and LS-H; Analy-
sis and interpretation of the data - YS-H, CH-Y, LS-H, and YY-S;
Drafting and critical revision of the manuscript- YS-H, PE-H, and
YY-S.

ACKNOWLEDGEMENT

This study was conducted with the support of the R&D Shared
Growth Project at St. Mary's Hospital in Seoul in 2017 (No.:
ZC17FESI0752).

REFERENCES

1. Konkani A, Oakley B. Noise in hospital intensive care units-A
critical review of a critical topic. Journal of Critical Care. 2012;
27(5):522.€1-9. https:// doi.org/10.1016/j.jerc.2011.09.003

2. Joo HJ. Intensive care unit noise is higher than WHO standard,
and patients complain of sleep disturbance and stress[Inter-
net]. Nursing Newspaper: Korean Nurses Association 2015
[cited 2015 December 24]. Available from:

http:// www.nursenews.co.kr/main/ ArticleDetail View.asp?

Korean ] Adult Nurs. 2020;32(1):1-9 7


http://www.nursenews.co.kr/main/ArticleDetailView.asp?sSection=75&idx=11087&intPage=1

Yun, S-H - Choi, H-Y - Lee, S-H - Peck, E-H - Yoo, Y-S

10.

11.

12.

13.

14.

8

sSection=75&idx=11087&intPage=1

. Darbyshire JL, Young JD. An investigation of sound levels on

intensive care units with reference to the WHO guidelines.
Critical Care. 2013;17(5):R187.

https:// doi.org/10.1186/cc12870

Park M, Kohlrausch A, de Bruijn W, de Jager P, Simons K.
Analysis of the soundscape in an intensive care unit based on
the annotation of an audio recording. The Journal of the Acous-
tical Society of America. 2014:135(4):1875-86.

https:// doi.org/10.1121/1.4868367

. Akansel N, Kaymakci S. Effects of intensive care unit noise on

patients: a study on coronary artery bypass graft surgery pati-
ents. Journal of Clinical Nursing. 2008;17(12):1581-90.
https:// doi.org/10.1111/j.1365-2702.2007.02144.x

. Xie H, Kang J, Mills GH. Clinical review: the impact of noise on

patients' sleep and the effectiveness of noise reduction strat-
egies in intensive care units. Critical Care. 2009;13(2):208.
https:// doi.org/10.1186/cc7154

. Krueger C, Schue S, Parker L. Neonatal intensive care unit

sound levels before and after structural reconstruction. MCN,
American Journal of Maternal Child Nursing. 2007;32(6):358-
62.

. Litton E, Carnegie V, Elliott R, Webb SA. The efficacy of ear-

plugs as a sleep hygiene strategy for reducing delirium in
the ICU: a systematic review and meta-analysis. Critical Care
Medicine. 2016;44(5):992-9.

https:// doi.org/10.1097 / CCM.0000000000001557

Kamdar BB, Needham DM, Collop NA. Sleep deprivation in
critical illness: its role in physical and psychological recovery.
Journal of Intensive Care Medicine. 2012,27(2):97-111.
https:// doi.org/10.1177/0885066610394322

Berglund B, Lindvall T, Schwela DH. Guidelines for community
noise.

http://www.who.int/ docstore/ peh/noise/ guidelines2.html
(accessed Mar/16/ 2011).

Son YJ. The relationship between noise and sleep patterns in
intensive care units. The Journal of Korean Academic Society
of Adult Nursing. 2001;13(2):209-22.

MacKenzie D, Galbrun L. Noise levels and noise sources in
acute care hospital wards. Building Service Engineering. 2007;
28(2):117-31. https:// doi.org/10.1177 /0143624406074468
Darbyshire JL, Miiller-Trapet M, Cheer J, Fazi FM, Young JD.
Mapping sources of noise in an intensive care unit. Anaes-
thesia. 2019;74(8):1018-25.

https:// doi.org/10.1111/ anae.14690

Simons KS, Verweij E, Lemmens PMC, Jelfs S, Park M, Spronk
PE, et al. Noise in the intensive care unit and its influence on
sleep quality: a multicenter observational study in Dutch in-
tensive care units. Critical Care. 2018;22(1):250.

https:// doi.org/10.1186/s13054-018-2182-y

http://kjan.or kr

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Tegnestedt C, Giinther A, Reichard A, Bjurstrom R, Alvarsson
J, Martling CR, et al. Levels and sources of sound in the in-
tensive care unit - an observational study of three room types.
Acta Anaesthesiologica Scandinavica. 2013;57(8):1041-50.
https://doi.org/10.1111/aas.12138

Kim MY, Park U]J. Noise levels in intensive care units and
patient's perception. Journal of Korean Critical Care Nursing.
2015;8(1):41-9.

Berglund B, Lindvall T, Schwela DH. Guidelines for commun-
ity noise. Paper presented at: WHO- expert task force meeting;
1999 April; London, UK.

Matook SA, Sullivan MC, Salisbury A. Variations of NICU
sound by location and time of day. Neonatal Network. 2010;29
(2):87-95.

Noh WJ, Sohng KY, Lee YM. Sleep Patterns of ICU Patients,
Characteristics and Factors Related to Sleep Disturbance. The
Korean Journal of Fundamentals of Nursing. 2005;12(2):247-54.
Dennis CM, Lee R, Woodard EK, Szalaj JJ, Walker CA. Benefits
of quiet time for neuro-intensive care patients. Journal of Neu-
roscience Nursing. 2010;42(4):217-24.

https:// doi.org/10.1097 /JNN.0b013e3181e26c20

Watson J, Kinstler A, Vidonish WP, Wagner M, Lin L, Davis
KG, et al. Impact of noise on nurses in pediatric intensive care
units. American Journal of Critical Care. 2015;24(5):377-84.
https:// doi.org/10.4037/ ajcc2015260

LiSY, Wang TJ, Vivienne Wu SF, Liang SY, Tung HH. Efficacy
of controlling night-time noise and activities to improve pa-
tients' sleep quality in a surgical intensive care unit. Journal of
Clinical Nursing. 2011;20(3-4):396-407.

https:// doi.org/10.1111/j.1365-2702.2010.03507.x

Crawford KJ, Barnes LA, Peters TM, Falk ], Gehlbach BK. Iden-
tifying determinants of noise in a medical intensive care unit.
Journal of Occupational and Environmental Hygiene. 2018;15
(12):810-7. https:// doi.org/10.1080/15459624.2018.1515491
Cordova AC, Logishetty K, Fauerbach J, Price LA, Gibson BR,
Milner SM. Noise levels in a burn intensive care unit. Burns.
2013;39(1):44-8. https://doi.org/10.1016/j.burns.2012.02.033
Garrido Galindo AP, Camargo Caicedo Y, Vélez-Pereira AM.
Noise level in intensive care units of a public university hospi-
tal in Santa Marta (Colombia). Medicina Intensiva. 2016;40(7):
403-10. https:// doi.org/10.1016/j.medin.2015.11.011

Disher TC, Benoit B, Inglis D, Burgess SA, Ellsmere B, Hewitt
BE, et al. Striving for optimum noise-decreasing strategies in
critical care: initial measurements and observations. Journal of
Perinatal and Neonatal Nursing. 2017;31(1):58-66.

https:// doi.org/10.1097 /JPN.0000000000000229

Jung HW. Comparison between noise levels of hospital wards
and the nurses efforts for noise management in selected gen-
eral hospital. Korean Journal of Occupational Health Nursing.
2001;10(2):174-82.


http://www.nursenews.co.kr/main/ArticleDetailView.asp?sSection=75&idx=11087&intPage=1

Noise Level in Intensive Care Units

28. Johansson L, Knutsson S, Bergbom I, Lindahl B. Noise in the https:// doi.org/10.1177/2165079915607494
ICU patient room - Staff knowledge and clinical improve- 30. Qutub HO, El-Said KF. Assessment of ambient noise levels in
ments. Intensive and Critical Care Nursing. 2016;35:1-9. the intensive care unit of a university hospital. Journal of Fa-
https:// doi.org/10.1016/j.iccn.2016.02.005 mily and Community Medicine. 2009;16(2):53-7.

29. Kol E, Demircan A, Erdogan A, Gencer Z, Erengin H. The effec- 31. Stafford A, Haverland A, Bridges E. Noise in the ICU. Ameri-
tiveness of measures aimed at noise reduction in an intensive can Journal of Nursing. 2014;114(5):57-63.
care unit. Workplace Health & Safety. 2015;63(12):539-45. https:// doi.org/10.1097/01.NAJ.0000446780.99522.90

Korean ] Adult Nurs. 2020;32(1):1-9 9



