Dr. Julio Diaz Jiménez
Profesor de Investigacion.
Unidad de Referencia en Cambio Climatico, Salud y Medio Ambiente Urbano
Instituto de Salud Carlos Il
Efectos del ruido de trafico sobre la salud.

14 de mayo 2024.
Instituto

-

w5 GOBIERNO MINISTERIO MINISTERIO

' DEESPANA  DE CIENCIA INNOVACION b SANIDAD d e S d | u d
=)

Y UNIVERSIDADES
Carlosll|




Definicion de contaminacion atmosférica.

Segun la Ley 34/2007, de 15 de noviembre, de calidad del aire y proteccién de la
atmodsfera (BOE, 2007), la contaminacion atmosférica se define como: “La presencia en
la atmosfera de materias, sustancias o formas de energia que impliguen molestia
grave, riesgo o dano para la seguridad o |la salud de las personas, el medio ambiente y
demas bienes de cualquier naturaleza”.



Fuentes de contaminacion sonica

* Instituto del Ruido Londres para una gran
* ciudad:

* 80 % Trafico rodado
* 4% Ferrocarril

* 10 % Industria

* 6% Varios




Efectos del ruido sobre la salud

Efectos auditivos del Ruido
Desplazamiento del umbral audicion
Trastornos de audicion

Efecto Mascara

Acufenos

Fatiga Auditiva




Efectos del ruido sobre la salud

 Los estudios sobre contaminaciOn acustica se ha
dirigido generalmente a poblacion adulta y
principalmente a efectos en el entorno laboral.

* Regla de la energia constante :

INTENSIDAD X TIEMPO

Ruidos de alta intensidad puntuales tienen efectos
similares en salud que ruidos de intensidad media
prolongada

13
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Efectos en salud ruido trafico

Studies Time Source Test

1975-1999 of day (situation) persons Giucose Cholesterol  Triglycerides  Frbrinogen Adrenaline  Noradrenalne Cortisol
Brown (14) day work-noise 51 = ~

Manninen (28) day work-noise 292 - + - +

Ising (25) day work-noise 46 = +

Belli (8) day work-noise 940 ~+ + +

Idzior (24) day work-noise 784 + -+

Polano (38) day work-noise 80 +

Cavatorta (18) day work-noise 130 + -+ =
Altena (1) day street/flight 863 =

Babisch (3) day street-noise 2512 + + = (+)

Babisch (3) day street-noise 2030 + (+) + = o
Babisch (3) day work /straet 255 = + (+) (+)

Maschke (29) night flight (lab) 40 o +

Maschke (30) night flight (field) 28 = = = i = +
Carter (16) night lorry (lab) T g = = '
Melam (35,36) day work-noise 2145 - + -+ +
éudo (42) day work-noise 75 + -+ -
Braun (12) night street (field) 25 = + +
Harder (20) night flight (fieid) 16 = = = (+) (+) = (+) ()
No relevant difference = Signif. higher + Signif. lower - Relevant, not significant ( )

Semi-quantitative representation of laboratory findings in comparison with control situations (adults)

Source: Maschke, C. et al. The Influence of stressors on biochemical reactions - a review of present scientific findings with
noise. /n. Int. J. Hyg. Environ. Health, 2000.
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Asociacion entre ruido ambiental de trafico y distintos
efectos en la salud en la ciudad de Madrid (1/2)

&

MAS RUIDO, MAS RUIDO, ‘ MAS RUIDO, MAS RUIDO,
MAS INGRESOS MAS INGRESOS MAS MORTALIDAD MAS MORTALIDAD
sl HOSPITALARIOS DE MAS RUIDO, CARDIOVASCULAR RESPIRATORIA EN
POR URGENCIAS NIRios POR MAS LLAMADAS EN>65Y <65 PERSONAS

URGENCIAS PR AROS MAYORES

*1d8A ” r1a8a % t1dea & r1aon WS riasa X &

o Ne *9,7% e e
+51% 'f" ¥ 6.6% T 46,5%
e o IR 2 2
0-9 aflos 112 M W “
POR TODAS LAS CAUSAS m m
POR TODAS LAS CAUSAS +2,4% ORGANICAS
(EXCEPTO ACCIDENTES . > 65 ANOS
Y PARTOS) H > 65 ANOS
CON' DIA DE RETRASO GON10JA DE RETRASO
o o ONIDISERRRIRAN.
+4,2% i »65ARIOS & <65 AROS & & >65AR0s
POR TODAS LAS CAUSAS M
" P @ 3,3% ' 5% 2,2%
w +4.7% TODAS CAUSAS
: POR CAUSAS TODAS CAUSAS RESPIRATORIAS
cTomcAusAs GIRCULATORIAG CARDIOVASCULARES
o ” + 3% [1]
+12,4% +3,5% * 1% NalONTA
*3,7%
1 POR CAUSAS “ INFARTO AGUDO DE
RESPIRATORIAS prpbiincrs
“ +7,7% +2,4% 0% “ * 4%
POR CAUSAS EPOC
POR CAUSAS 8& RESPIRATORIAS ENFERMEDAD
RESPIRATORIAS CEREBROVASCULAR S 4 0%
,' NO RELACION
NEUMONIA

+ 2,9%0 * 1%

ENFERMEDAD ISQUEMICA
DEL CORAZON

CON EL ASMA

Fuente: @ensgismau Infografia; @jesusdelaosa 2020

CONTINUA EN LA SIGUIENTE DIAPOSITIVA



Environmental Research 137 (2015) 136-140

ELSEVIER

journal homepage: www.elsevier.com/locate/envres

Contents lists available at ScienceDirect

Environmental Research

Health impact assessment of traffic noise in Madrid (Spain) @Cmstk

Aurelio Tobias®, Alberto Recio®, Julio Diaz ¢, Cristina Linares “*

A Institute of Environmental Assessment and Water Research, Spanish Council for Scientific Research, Barcelona, Spain
b Department of Preventive Medicine and Public Health, Autonomous University of Madrid, Madrid, Spain
* National School of Public Health, Carlos HI Institute of Health, Madrid, Spain

ARTICLE INFO

Article history:

Received 30 October 2014
Received in revised form

11 December 2014
Accepted 12 December 2014

Keywords:
Traffic-noise
Health impact
Elderly mortality

ABSTRACT

The relationship between environmental noise and health has been examined in depth. In view of the
sheer number of persons exposed, attention should be focused on road traffic noise. The city of Madrid
(Spain) is a densely populated metropolitan area in which 80% of all environmental noise exposure is
attributed to traffic. The aim of this study was to quantify avoidable deaths resulting from reducing the
impact of equivalent diurnal noise levels (LeqD) on daily cardiovascular and respiratory mortality among
people aged = 65 years in Madrid. A health impact assessment of (average 24 h) LeqD and PM, 5 levels
was conducted by using previously reported risk estimates of mortality rates for the period 2003-2005:
For cardiovascular causes: LeqD 1.048 (1.005, 1.092) and PM, s 1.041(1.020, 1.062) and for respiratory
causes: LegD 1.060 (1.000, 1.123) and PM- 5 1.030 (1.000, 1.062). The association found between LeqD
exposure and mortality for both causes suggests an important health effect. A reduction of 1 dB(A) in
LegD implies an avoidable annual mortality of 284 (31, 523) cardiovascular- and 184 (0, 190) respiratory-
related deaths in the study population. The magnitude of the health impact is similar to reducing average
PM, 5 levels by 10 pg/m?. Regardless of air pollution, exposure to traffic noise should be considered an
important environmental factor having a significant impact on health.
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Admissions per year attributable to pollutant.

Mean annual Mean annual % attributable
attributable admissions on WHO admissions
admissions (95% CI)  threshold being
exceeded (95% CI)
Natural-cause admissions:
NO, (lag 5191 (2966-7412) 1503 (859-2146) 1.49%
0)
NO; (lag 3055 (1614-4493) 885 (467-1301) 0.88%
4)
O3 oet high 31 (11-51) 31 (11-51) 0.01%
(lag 1)
O3 e hign 24 (4-44) 24 (4-44) 0.01%
(lag 7)
Diurnal 5685 (2533-8835) - 1.63%
noise (lag
0)
Respiratory-cause admissions:
NO; (lag 1427 (529-2321) 451 (167-734) 2.10%
0)
NO; (lag 1301 (702--1898) 411 (222-600) 1.92%
5)
Diurnal 1987 (594-3378) - 2.93%
noise (lag
0)
Circulatory-cause admissions:
Oy high 13 (6-19) 13 (6-19) 0.02%
(lag 4)
Diurnal 2432 (1257-3605) - 4.47%
noise (lag
0)

Mean annual admissions on WHO threshold being exceeded, was obtained by
calculating the mean number of daily admissions that occurred on days on which
the daily threshold value recommended by the WHO was exceeded (Oa: 100 pg/

m?, NO: 25 pg/m?).

Table 5
Economic estimate per year.
Total annual cost (€) 95% CI
Natural-cause admissions:
NO; (lag 0) €75 million €43-108 million
NO; (lag 4) €44 million €23-65 million
O3 oct high (lag 1) € 451,000 €160,000-741,000
O3 oct high (lag 7) € 349,000 €58,100-640,000
Diurnal noise (lag 0) €83 million €37-128 million
Respiratory-cause admissions:
NO; (lag 0) €20 million €8-33 million
NO; (lag 5) €19 million €10-27 million
Diurnal noise (lag 0) €28 million €9-48 million
Circulatory-cause admissions:
O3 oct nigh (lag 4) 186,000 € €86,000-273,000
Diurnal noise (lag 0) €35 million €18-52 million




¥

Respiratory-cause admissions
= 6% -
bt
& 5%
2
£
; 3% -
- 2“ .
£
< 1%
o% - + + +——+ + &—4
O3highO3high NO2 Leqd Theat Tcold Tecold Tcold O3high NO2 Theat leqd Teold Tcold Tcold Lleqd Theat Teold Tcold Tcold O3highO3high NO2 Leqd T.cold
\ (0) (1) (3) (0} {2) (3) (5) (12) I (1) 3) (2) " ) (3) (s} (12) " (0) (2) 3) (5] (12) il (s) (8) 3) 3) (8) I
Whole serie Warm months Cold months 265 years <14 years
UR} Sckniiors | Asthma admissions 15% Pneumonia admissions
5 5 5
®
§zox ] g 10% £ 10% -
B 2 2
i:ox - g 5% - g 5% 4
2 _
E g E
0% 0% 4 0% A
NO2 Leqn NO2 Leqn O3 highlegn T.cold Theat NO2 Legn 03 highNO2 Leqd T.coldD3 highNO2 T.cold Leqn Tcold NO2 Leqd T.cold T.cold NO2 Legn Legn T.cold Theat T.cold T.cold
(@ @ B, Wy @ B B @), e @ AW @ s @8 B (5 @) B) (U5 (1) L (5) (1) (S) (S) 13) (S) (1),
Whole Warm  Cold 265 <14 Whole Wwarm  Cold 265 <14 Whole  Warm Cold 265
sene  months months years years serie months months years years serle months months years

Figure 1. Percentage of attributable admissions with their respective 95% Cls for the significiant independent variables in respiratory-cause admissions. Increases for every 10 pug/m? above the
8-h ozone threshold of 107.5 ug/m?. Lags shown in brackets. Leqd: Laeg 7.2, Legn: Laeg 23, LeQ24: Lu 2o URTIS: Acute upper respiratory tract infections.
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Figure 2. Percentage of attributable admissions with their respective 95% Cls for the significiant independent variables in circulatory-cause admissions, Increases for every
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Asociacion entre ruido ambiental de trafico y distintos
)) efectos en la salud en la ciudad de Madrid (2/2)

@ Rudodiurma

& Ruido nocturno

MAS RUIDO
~ MASRUIDO, MASRUIDO,
NOGYUENO, MAS RUIDO, MAS INGRESOS POR MAS ANSIEDAD, Notas
MAS MORTALIDAD MAS NACIMIENTOS PARKINSON Y DEPRESION Y
POR DIABETES ADVERSOS DEMENCIA SUICIDIOS L estudio hace referencia a efectos
EN > 65 na auditivos de La contaminacién

acstica en s salud,

Algunos aspectas de los estudios
se han simplificado o reduckio para

10,5/1dBA . +1dBA 2 +1d3A . mostrarse en esta ilustracién.
a )) ﬁ ))) a ))) Los riesgos por dB que aparecen en
esta Infografia no son comparables

entra las diversas patologlas par
sar diferentes los valores medios ge

T05EBA o +3,2% *13% 116,6% cada una de eltas

BEim 5O

NACIMIENTOS INGRESOS INGRESOS EN
CON 1014 DERETRASD l’::?"‘mos‘ HOSPITALARIOS URGENCIAS POR
MAYORES DE 65 ARDS s FOR DEMENCIA ANSIEDAD
*6,36% *11,4% +9,9%
tidea o
* 1% ¢ w
» NACIDOS DE INCRESOS INGRESOS EN Fuente: @ensgismau
@5 BAJO PESO HOSPTALARIOS URGENCIAS POR
= (<2500 POR PARKINSON DEPRESION Reclo A, Carmona R, Linares C, Ortiz C, Banegas
CON 1 DIA DE RETRASO —_ ———— e IR, C¥az |. Efectos del ruido urbano sobre La salud
TAANORES D S AR 1 6% +31,4% % 1+14,5% estudios de analisis de series tamporales
realizados en Madnd. Instituto de Salud Carlos I8,
[ Fscuela Nacional de Sanidad: Madrid, 2056,
" m Diaz ), Linares C et al. Short-term effects of
r traffic nolse on suicides and emergency
MORTALIDAD EN ';f; un:m Umiagz E.Zq hospital admissicas due to anxiéty and
oy <oy had {CON 1DIA DE Lyt depression in Madrid (Spain). Science of The
RopRtici=] RETRASO) (CON1DIA DE Total Environment. Volume 710, 25 March
RETRASO) 2020.

Infografia: @esusdelaosa 2020

VIENE DE LA ANTERIOR DIAPOSITIVA



Epidemiology * Volume 27, Number 1, January 2016 Letters

TABLE. Percentage Increase in Risk (%IR) of Adverse Birth Outcomes Associated
with an Increase of 1 db(A) of Diurnal Noise in Madrid, Spain

Preterm Birth Low-birthweight Newborn Deaths

%IR (95% CI) Infants %IR (95% CI) %IR (95% CI)
Diurnal noise at lag 0 3.20 (1.92, 4.45) 6.36 (4.82, 7.84) 6.00 (2.13, 9.56)
Diurnal noise at lag 0 + 5.03 (3.48, 6.54) 5.78 (3.87, 7.63) 12.03 (7.16, 16.41)

temperature + PM, . + O,

95% C1 indicates 95% confidence interval.
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Original article

Short-term association between road traffic noise and healthcare demand ' )
generated by Parkinson’s disease in Madrid, Spain et

Julio Diaz**, Pablo Martinez-Martin”-¢, Carmen Rodriguez-Blazquez", Blanca Vazquez‘,
Maria Joao Forjaz®, Cristina Ortiz?, Rocio Carmona?, Cristina Linares*

# National School of Public Health, Carlos 11l Institute of Health, Madrid, Spain
b Narional Centre for Epidemiology, Carlos IIl Institute of Health, Madrid, Spain Table 2
© CIBER de Enfermedades Neurodegenerativas (CIBERNED), Madrid, Spain

4 SUMMA 112, Madrid, Spain

¢ Red de Investigacion en Servicios de Salud en Enfermedades Crénicas (REDISSEC), Madrid, Spain

Relative risks for an increment of 1dB{A) in daily diurnal noise levels and daily
nocturnal noise levels with attributable risks. For Tcal, relative risk and attributable
risk for every increment of 1°C in cases where the daily maximum temperature
surpassed the threshold of 34 °C.

Variables RR (95%Cl) AR (95%C1)

PD-hospital admissions Tcal® (lags 1,5): 11.4%
1.13(1.03-1.23) (3.3-18.9)
Leqd (lag 0): 1.07 6.2% (4.1-8.3)
(1.04-1.09)

PD-ambulatory visits Leqd (lag 0): 1.28 21.6%
(1.12-1.45) (10.8-31.0)

PD-medical calls Legn (lags 0,1): 31.4%
1.46 (1.06-2.01) (5.6-50.2)

PD-mortality Tcal (lag 3): 1.14 12.1%
(1.01-1.28) (0.9-22.0)

AR: attributable risk; 95%Cl: confidence interval of 95%; Leqd: equivalent diurnal
noise level (from 8 to 22 h); Leqn: equivalent nocturnal noise level (from 22 to 8 h);
PD: Parkinson's disease; RR: relative risk.

4 Variable that determines the existence of the effect of a heat wave on PD-related
morbidity and mortality.
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Emergency multiple sclerosis hospital admissions attributable to @Cmm,k
chemical and acoustic pollution: Madrid (Spain), 2001-2009

Rocio Carmona ?, Cristina Linares ®, Alberto Recio °, Cristina Ortiz ?, Julio Diaz **

* National School of Public Health, Carlos Il Institute of Health. Madrid, Spain
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HIGHLIGHTS GRAPHICAL ABSTRACT

* Multiple sclerosis (MS) is the most Multiole Scoresls Hoaptal Aduiselons
prevalent neurological disease among T B
young adults in Spain, 23

* No has been detected association be-
tween chemical pollutants caused by
traffic and MS admissions.

*» The relationship is linear and without
threshold. The effect is more pro- &
nounced above 67 dB (A). S

» The results indicate that traffic noise can o e
exacerbate MS symptoms, leading to
hospital admissions due to this cause =1 .

¥ —
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Short-term effects of traffic noise on suicides and emergency hospital L)
admissions due to anxiety and depression in Madrid (Spain) -

£
3

]. Diaz **, J.A. Lopez-Bueno ?, .]. Lopez-Ossorio °, J.L. Gonzalez ”, F. Sinchez ”, C. Linares *

* Nariona! Schoul of Public Health Carlos 1T Instinate of Health Maodrid, Spain
Y State Secretariat for Security Ministry of Interior Modrid, Spain

HIGHLIGHTS GCGRAPHICAL ABSTRACT

* The results show no association be-
tween chemical pollutants and the de-
pendent variables, '
* Leqq,, are associated in lag O for the [ .
cases of anxiety and depression € {
* Leqa., dre associated in lag 1 for sui- i
cides ! { ‘ l 1 |

Lol o]

|
* An association was also found between A ‘ ! ) }
Teord and admissions for anxiety in lag 9. '

.l Las
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!hort-term impact of noise, other air pollutants and meteorological factors =&
on emergency hospital mental health admissions in the Madrid region

L. Gomez Gonzalez”, C. Linares?, J. Diaz™ , A. Egea”, A. Calle-Martinez *, M.Y. Luna B
M.A. Navas”, M.S. Ascaso-Sanchez”, R. Ruiz-Paez“, C. Asensio', A. Padréon-Monedero *,
J.A. Lopez-Bueno *

Table 4
Number of attributable emergency hospital mental health admissions (EHMBEA)
per vear with 95% confidence intervails due 1o anthropogenic activities.

Lag EHMHA {men and women)

Lacgr.2sn (dBA) threshold 0 745 (283-1207)

EHMHA (women)

Lacyr 23n (AdBA) threshold * o 437 (147-584)

* Daily noise threshold refers to the noise level subtracting the minimum noise
level recorded (48.1 dB(A)), because for the purposes of the effects of admis-
sions, Nno zero-noise scenario is deemed to exist.
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Table 3
Lags in which statistically significant associations are established between the
daily values of the independent variables and the analyzed COVID-19 variables.

Leq24 h PMip (ug/  NO; (pg/
(dB(A)) m®) m®)
Incidence rate Single 7/10 12 0/14/21
Variable
All 7/10 Without Without
Variables effect effect
Cumulative average Single 17 25/28 Without
incidence over 14 days  Variable effect
All 17 25/28 Without
Variables effect
Hospital admissions rate Single 17 20 5/19
Variable
All 24 Without 5
Variables effect
Intensive Care Unit Single 22 14/19 21/28
admissions rate Variable
All 22 Without 28

Variables effect
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CAMPO DESCRIPCION

codigo Identificador del punto de medida y que se corresponde con el codigo de
centralizacion “COD_CENT" presente en el fichero georreferenciado y
que permite su posicionamiento sobre plano y identificacién del vial y
sentido de la circulacién

descripcion Denominacion del punto de medida

accesoAsociado Cédigo de control relacionado con el control semaférico para la
modificacion de los tiempos

intensidad Intensidad de numero de vehiculos por hora

ocupacion Porcentaje de ocupacion del punto de control por los vehiculos

carga Parametro de carga del vial en funcién de la intensidad, ocupacion y
caracteristicas de la infraestructura

nivelServicio Nivel de servicio

intensidadSat Intensidad de saturacion de la via en veh/hora y que se corresponde con
el maxime namero de vehiculos que pueden pasar en el acceso a la
interseccion manteniéndose la fase verde del semaforo

error Cadigo de control de la validez de los datos del punto de medida

subarea Identificador de la subarea de explotacion de trafico a la que pertenece
el punto de medida

Variable Location

ES03 Dr. Esquerdo - Sainz de Baranda

ES18 Narvaez - Doctor Castelo - O'Donnell

ES20 M30

ES23 Prado - Espalter -Pl. Canovas Castillo

ES27 Alcala - Pl. Independencia - Pl. Cibeles

ES28 Ciudad Barcelona - Alberche - Pedro Bosch

ES29 Infanta Isabel - Alfonso XII - Carlos V

ES44 Ayala - Goya

ES45 Velazquez - Jorge Juan - Goya

ES60 Quintana

Hospital Dr. Esquerdo

Wind Pl. Espana

Pressure Retiro

DEPARTAMENTO DE TECNOLOGIAS DEL TRAFICO - SISTEMAS DE
INFORMACION. dtecntrafico@madrid.es
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Feature

Riesgo Relativo Respiratorias

Por cada mil coches/dia aumentan los
ingresos 0,06 al dia, es decir el 0,40 % por
cada mil coches/dia.

 Como la media es de 36,3 coches/dia, el
% de los ingresos diarios urgentes por
causas respiratorias relacionados con la
intensidad de trafico es del 12%.

Riesgo Relativo Circulatorias

Por cada mil cqches/dl'a aumentan los
ingresos 0,17 al dia, es decir el 1,19 % por
cada mil coches/dia.

 Como la media es de 36,3 coches/dia el
% de ingresos diarios urgentes por
causas circulatorias relacionados con la
intensidad del trafico es del 42,8%



* Efectos a corto plazo.

* Necesidad de que la OMS incluya en su Guia sobre ruido y salud este
tipo de impactos en salud y no solo exposiciones cronicas a largo
plazo similar a lo que hace para la contaminacion atmosférica
guimica.

* Evidencia cientifica solida.
* Realizar estudios a corto plazo en otros lugares.



GRACIAS POR SU ATENCION
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