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Physical / Social Environment Lifestyle / Behaviors Medical care Genetics

56% 21% 18% 5%

“Health is a state of complete physical, mental, and social 

well-being. Not merely the absence of disease or infirmity."

World Health Organization
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What determines our state of health?
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Summary of possible clinical

manifestations of noise exposure5

Sources: 1 Ettehad et al 2016; Meline et al 2015; Ta-Yuan Chang et al 2013
2 Sorensen et al 2013, Recio et al 2016; Dzhambov 2015
3 Dzhambov and Dimitrova 2016; Christensen et al 2016

4 Dreger et al 2015; Stansfeld and Clark 2015
5 IWBI, Acoustics WELLography, Figure 12 page 86

The rampant noise found in hospitals is caused 

by patients, staff, medical alerts, etc., 

making hospitals unable to meet the desirable 

acoustic levels.

An increase of noise levels in a room is directly 

associated with an increased risk of 

hypertension1 (unhealthy blood pressure), 

diabetes2, obesity3, hyperactive4, etc.



Acoustics in hospitals – WHO guidelines

WHO recommends, for a good night 
sleep, an average of 30dB noise 
levels and no peaks exceeding 45 
dB

Sources: 1 Berglund et al., “Guidelines for community noise”, 

Technical Report 1999, World Health Organization  

40dB
max. for noise peaks 

during the night 1

30dB
for ward rooms 1

35dB
max. average noise levels 

in rooms for patient 

treatment or observation 1
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...no hospital complied with WHO guidelines 1
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Acoustics in hospitals – Reality

Sources: 1 Busch-Vishniac et al., “Noise Levels in John Hopkins Hospital”, Journal of the
Acoustical Society of America, Dec 2005, 118(6), p3629-3645

Busch-Vishniac et al.’s 

analysis of noise data in 

hospitals between 1960 

to 2005 shows that...



Overpopulation can contribute 
to tension & fear in a hospital 
unit. Employees performance 
increase in safe, calm and 
spacious environments 3

Acoustics in hospitals – Insights

''unwanted sound'' 
can increase heart 
rate, blood pressure 
and the respiration 
rate of patients.1

84%
of anesthesiologists 

reported that the noise 

levels in their operating 

rooms negatively 

affected their work.2

Sources: 1 UK Government Department of Health: Health Technical Memorandum 08-01: Acoustics (2013)
2 Katz, J. D, MD, Noise in the Operating Room, The American Society of Anesthesiologists, Inc.; 2014

3 United Kingdom Department of Health, “Health Building Note 03-01: Adult acute mental health units”, 2013, p6–11
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Acoustics in hospitals – Insights

83%
of communication in an 
emergency division is 

face-to-face or via 
phone 3

70%
of key medical mistakes 

in the emergency 

divisions can be traced 

back to communication 

shortcomings 2
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Sources: 1 M. Simon, P. Tackenberg et al., Auswertung der ersten Befragung der NEXT-Studie in Deutschland. Wuppertal University, 2005
2 Joint Comission. Sentinel Event Data, Root Causes by Event Type, 2010

3 Woloshynowych, Davis et al., “Communication patterns in a UK emergency department”, Ann. Emerg. Med., Oct 2007, 50(4), p407–413 

60%
of emergency department 

staff regard noise in their 

work environment as 

“somewhat” or “very” 

burdensome 1



Light in hospitals

15%
reduction in hospitalization time, 

for patients in southern facing 

rooms. They had an average stay 

of 16.9 days compared to 19.5 

days for those in northern facing 

rooms1

Access to natural light 

regulates the body's circadian 

system and prompts the brain 

to suppress the production of 

melatonin, increasing sleep 

efficiency from 77.5% to 90%, 

12,5%
Increase, improving 

recovery time. 3

Designs that have good acoustics, minimize the risk of 

crowding and having natural light and ventilation are important 

in helping to create a positive therapeutic atmosphere 2
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Sources: 1 Kathleen M Beauchemin, Peter Hays, Sunny hospital rooms expedite recovery from severe and refractory depressions, Journal of Affective Disorders 40 (1996) 49-51
2 United Kingdom Department of Health, “Health Building Note 03-01: Adult acute mental health units”, 2013, p6–11

3 Boyce, P., Hunter, C., & Howlett, O. (2003). The benefits of daylight through windows. Troy, NY: Rensselaer Polytechnic Institute.
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Country Classification scheme      for Healthcare facilities

Finland SFS 5907:2004 yes

Island IST 45:2016 yes

Norway NS 8175:2012 yes

Sweden SS 25268:2007 yes

Lithuania STR 2.01.07:2003 yes

Latvia LBN 016-15 yes

Italy UNI 11367:2010 yes

Turkey Reg. protection against noise (2017) yes
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➔ Without a classification scheme for healthcare facilities:

Denmark, Germany, Austria, Netherlands, France, Poland, Portugal, …
Sources: 1 after B. Rasmussen, 2018: Acoustic classification of buildings in Europe – Main characteristics of national schemes 

for housing, schools, hospitals and office buildings. Proceedings of EuroNoise 2018.

Acoustic classification schemes in hospitals for 8 European countries



Country
Room acoustic regulation

Sources
for hospitals for schools

Belgium no yes
for schools: NBN 01-400-2 (2012),

for non-residential buildings: NBN 01-400-3 in the works

Netherlands no yes
for schools: Programma van Eisen Frisse Scholen 2015, Rijksdienst voor Ondernemend 

Nederland in opdracht van het ministerie van Binnenlandse Zaken en Koninkrijksrelaties (versie 

september 2015). 

Germany yes yes for schools and hospitals: DIN 18041:2016-03

France yes yes
for schools: Arrêté du 25 Avril 2003 relatif à la limitation du bruit dans les établissements 

d'enseignement 

and hospitals: … de santé

Italy no yes for schools: UNI 11532-2 2019

Spain yes* yes
for schools: Documento Básico HR, Protección frente al ruido; page 10, section 2.2

*for hospitals: generic regulation, for common areas of hospitlas (meaning halls, stairs, communal 

zones) the same as for treatment rooms

England no yes
for schools: Approved Document E BB 93 "Acoustic Design of Schools“ 2014

for hospitals: only a guidance from England Department of Health "Health Technical Memorandum 

(HTM) 08-01

Denmark yes yes
for schools: Bygningsreglementet BR18, Lydforhold (§ 368 - § 376) ➔ Vejledning til 

undervisningsbygninger

for hospitals: ➔ Vejledning til hospitaler laegehuse og klinikker

Norway yes yes for schools and hospitals: Byggteknisk forskrift (TEK 17) ➔ preaccepted rules to NS 8175 class C

Sweden yes yes for schools and hospitals: Boverkets byggregler (BBR, BFS 2015:3)  ➔ SS 25268:2007+T1:2017

Finland yes yes
for schools and hospitals: 796/2017 Decree of the Ministry of the Environment on sound insulation 

and noise abatement in buildings

Poland yes yes
for schools and hospitals: PN-B-02151-4: 2015-06: Building acoustics - Protection against noise in 

buildings - Part 4
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Room acoustic regulations for hospitals vs schools in 12 countries
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➔ 6.4 Rumakustik i hospitaler, 

lægehuse og klinikker

Sources: http://bygningsreglementet.dk/Tekniske-bestemmelser/17/Vejledninger/Hospitaler-laegehuse-og-klinikker

Example 1: Danish building regulation
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➔ RT20 for   

care facilities

Sources: SS 25268:2007+T1:2017

Example 2: Swedish standard referred to in building regulation

swimming pool and bathroom 

Intensive care, recovery room, speech therapy, large kitchen space

examination, treatment, child delivery, operation, patient room, offices, …
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➔ NS 8175: 

2019 

version

Sources: NS 8175:2019

Example 3: Norwegian standard referred to in building regulation

common areas

examination-, treatment-, operation-, and bed rooms
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➔ Group A: 

audibility over 

medium and 

larger 

distances.

➔ Group B: 

audibility over 

small distances

Sources: DIN 18041:2016

Example 4: German standard

examination-, treatment-, operation-, patient room

intensive care, wake-up room, canteen



Country Patient rooms Treatment rooms Common areas Comment

Germany A/V  0.20 (room type B3)

A/V  0.20 (room type B3) and 

A/V  0.3 (type B5; intensive 

care)

A/V  0.15 (room type B2)

Values for h  2.5m (A = 

hypothetical/equivalent absorption 

area of the room in m2 with sound 

absorption coefficient = 1)

France
RT  0.8 s

(Staff room: RT  0.5 s)

Lobby: RT < 1.2 s

Hallways: A/FA > 0.25

Room volumes

250 - 512 m3: RT < 1.2s

>512 m3: RT < 0,15*(V)^(1/3)

Spain A/V > 0.2 A/V > 0.2

England
A/FA > 0.8

(for class C absorber)

Only a guidance from England’s 

Department of Health "Health 

Technical Memorandum (HTM) 

08-01”

Denmark RT  0.6 s

Norway RT  0.6 s (class C) RT  0.2 x h Standard updated in 2019

Sweden RT  0.6 s  (class C)
RT  0.6 s and  0.5 s for 

intensive care (class C)
Standard updated in 2019

Finland RT  0.8 s, STI > 0.6

Poland RT  0.8 s
Waiting rooms: A  0.8 x S

Hallways: A  0.8 x S

(S = rzutu pomieszczenia, floor 

area)
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Room acoustic regulation for hospitals in 8 countries
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➔ Harmonization of acoustic 

descriptors and zoning of hospitals

Ambitious classes in a future ISO 

acoustic classification standard 

for hospitals should be the key 

reference for all national 

regulation (e.g. TS 19488 for 

dwellings)

WHO guidance exists for 

the past 20 years … Consistent acoustic classification 
of existing hospitals

Coordinated lobby efforts 

during the update of 

national regulations and 

creation of EU directives 

(such as EPBD – energy 

performance of buildings 

directive).

… still most hospitals 

do not reach the 

recommended levels

Conclusions & call to action
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Support of international efforts –

overcome “not invented here attitude”
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