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BUDAPEST CITY REPORT

Summary of the main findings

The PMjg pollution did not decrease in the year 2000 compared to the previous year, but
the number of days when PM;, concentration exceeded short-term vs. long-term limit values
is somewhat less (284 days vs. 289 days in 1999). The average concentration of classical
chemical pollutants showed a constant decrease from 1992 to 2000. The strongest decrease
was observed in the case of NO; and particulate matter.

The analysis estimated that reduction of the long-term PM pollution to the levels of PM, 5
of 15 pg/m3 would reduce mortality in Budapest by 1702,7 deaths in one year, which would
save 421 years of expected life for starting year of simulation. If the daily means of PMy
would be kept under 20 pg/m?, 146,2 deaths and 292,4 cardiac hospital admissions could have
been avoided in the year 2000.

The major source of air pollution in Budapest is traffic, especially heavy trucks and also
private cars. Public transportation is very well developed, but only approximately 80% of the
buses are environmental friendly (catalysers and no diesel engines). There was no significant
improvement in the electronically driven public vehicles, and no new metro lines were built
joining the outskirts to the city centre.

There was a promise about the possibility to change the capital’s traffic structure policies
by the local government in the near future.

Background

Apheis2 report characterized the air pollution situation in 26 European cities. The annual
average concentration of PMjo in Budapest was under the limit value being introduced in
2005 in EU countries. The pollution situation of Budapest was medium compared to other
Central European cities like Celje, Ljubjana, Cracow and Bucharest. Budapest was more
polluted than the Scandinavian, and Western European cities. The health impact assessment
proved the possible beneficial effect of the reduction of PMy, in short term as well as in long
term. Even if the daily average concentration of PM;q were reduced by 5 pg/m?® a considerable
high number of avoidable deaths can be achieved.

The objective of the health impact assessment of 2003 was to repeat the assessment by
using the data of the year 2000, and by counting the benefits for PM, 5. The communication of
the results of Apheis 2 was improved for Budapest to raise interest of journalists to pass the
information to the public.

The PMy, pollution stayed on the same level in the year 2000 compared to the previous
year. The number of days above short-term vs. long-term limit values decreased to a small
extent (284 days vs. 289 days in 1999). The average concentration of classical chemical
pollutants showed a constant decrease from 1992 to 2000, the strongest decrease can be
observed in the case of NO; and particulate matter.



Sources

Principal sources of air pollution were described in detail in the previous Apheis city report
last year (www.apheis.org). This is an update of the main sources of air pollution:

Table 1. Main sources of air pollution
Source Road Heating | Industry SSJ?gers
(year) (%) (%) (%) (%)
2000 18 33 44 5

Exposure data

The classical air pollutants are monitored by the Municipal Institute of Public Health
Service, Capital Budapest. The network of online monitoring system was established in 1992.
It consists of eight stations, 5 out of them measure residential-commercial type pollution,
three measure residential type of pollution. Each station measures TSP, the average of the
concentration of the eight stations was used in this analysis.

TSP is monitored by eight on-line automatic stations (the method of measurement is beta-
ray). SO,, NO,, CO are measured by eight automatic stations, and O3 is measured by two
automatic stations. The methods of measurement are UV fluorescence (SO,),
chemilumniscence (NO,), infrared ray spectrometry (CO) and O; UV absorption. When
calculating the health impact of particulate matters a correlation factor of 0.58 was used for
PMjo based on a regression analysis of one year parallel measurement of TSP at two stations
and PMy, by one station situated in between the two other stations. TSP mean concentration
was calculated as a 24 hours mean of the eight monitoring stations.

Air pollution network is given in map below.

HE S o Station type  type of zone  characteristic
stations
L Laborc street background urban residential
2 Szena square traffic urban residential/
commertial
3 Déli street industrial urban residential/
commertial
4 Baross Square traffic urban residential/
commertial
5  Kosztolanyi Square traffic urban residential/
commertial
6 Erzsebet Square traffic urban reS|dent|g|/
commertial
! Gergely Square background urban residential
8 llosvai Square background urban residential
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- Number and type of stations used for Apheis 3 8
- Methods of measuring PM1o/BS/PM; 5 beta-ray
- Use of correction factor for automatic measurements of PM10: 1,3
- Use of conversion factor from PMjg to PM;5s: 0,7
- Exposure data for Apheis 3:
o Year of air pollution data 2000
o Daily mean levels of PMjo and SD: 29 (12) pg/m?

o P5 and P95: The levels of PM10 reached during the 366 days with the lowest
(5" percentile) and the highest (95" percentile) levels were 13 pug/m® and 50
ng/m? respectively.

o0 Number of days when air pollutants exceeded limit levels:



Table 2. Number of days when air pollutants exceeded limit levels
Short term
Air pollutant PMo BS PM, s
3 3
Number of days above 20 pg/m 14 pg/m
284 284
3 3
Number of days above 50 pg/m 35 pg/m
18 18

The following figures show the distribution of the directly measured PM

concentrations for the year and by seasons.

Distribution of PM10 - year
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Distribution of PM10 - winter
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Figs 1,2,3 represent the frequency of days of the different AP categories. The distribution
of air pollution categories is a little bit skewed to the left. On the majority of summer and
winter days the PM3, concentration was between 20-30 pg/m®.

Compared to the previous year, there was no significant change in the particulate matter
concentration of Budapest.

Figure 1. Annual mean levels and 5" and 95" percentiles of the distribution of PM,, by station
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As it can be seen from the graph, there is no significant difference in the annual mean
level of PM3, concentrations measured by the eight monitors. The monitors measured similar
concentrations in both years, which reflect that the characteristic of air pollution did not
change from 1999 to 2000.



Health data

- Mortality data were gained from the Central Statistical Office and hospital admission
data from the Institute of Health Information, Ministry of Health, Social and Family
Affairs, both data concerning the year 2000.

- Both the mortality and morbidity data are routinely collected, a quality control is
carried out by the Central Statistical Office, respectively by the Institute of Health
Information. The ICD-10 codes are applied. Mortality data are manually recorded.
Regarding hospital admission data, information on emergency admissions are
separately coded.

- Age-standardised mortality rate (per 100 000 inhabitants) using the European
population for year 2000 * was 1220 per 100 000.

- Percentage of the population above 65 years was 18,73 % in 2000.

Table 3. Daily mean number and annual rate per 100 000 of deaths and hospital admissions (2000)

Health outcome ICD9 ICD10 Daily mean
Number of cases
number (SD) per 100 000
Short term HIA
All causes mortality (excluding external causes)* <800 A0O-R99 639(10,1) 1343
Cardiovascular mortality 390-459 100-199 33,8(8,2) 710
Respiratory mortality 460-519 J00-J99 1,8 (1,6) 37
Cardiac hospital admissions 390-429 100-152 127,8 (57,9) 2686
Respiratory hospital admissions 460-519 J00-J99 31,4 (13,9) 659
Long term HIA
All causes mortality 0-999 A00-Y98 68,3 (11,8) 1434
Cardiopulmonary mortality 401-440 110-170 35,7(9,7) 750
460-519 J00-J99

Lung cancer mortality 162 C33-C34 4,4(2,9) 91
[* For short and long term scenarios

Health impact assessment

Different scenarios were used to evaluate short and long-term exposure to particulate
pollution. In the city of Budapest, these scenarios were built for two indicators of this
particulate pollution, PM;o and PM,s. The estimated health impacts of these indicators may
overlap, and caution is recommended in the interpretation of findings: under no circumstances
should we add findings of these indicators because they represent the same type of pollution.

Different tools and different estimates were used to evaluate the short- and long-term
impacts of this particulate pollution on health.

L UNITED NATIONS. Population Division Department of Economic and Social Affairs. World Population
Prospects: The 2000 Revision.



Also different approaches were used to describe the impacts:
For PMyy, short and long-term findings are expressed in terms of number of attributed deaths
per year.
For PM s, long-term findings are expressed in terms of:
- number of attributed deaths per year
- number of expected years of life lost for starting year of simulation

Short-term scenarios

We used the following scenarios to estimate the acute effects of short-term exposure to
PMjo on mortality and hospital admissions over one year:

Short term HIA scenarios for PMig

e Short-term HIA of PM;o on 0-1 days and cumulative HIA of PM, up to 40 days

We used three scenarios to estimate the acute health effects of PMyy on 0-1 days and
cumulative health effects of PMj up to 40 days on all causes (excluding external causes),
cardiovascular and respiratory mortality over one year:

- reduction of PMyq levels to a 24-hour value of 50 ug/m?® on all days exceeding this
value (2005 and 2010 limit values for PMy)

- reduction of PMyq levels to a 24-hour value of 20 ug/m?® on all days exceeding this
value (to allow for cities with low levels of PMy)

- reduction by 5 pg/m® of all the 24-hour values (to allow for cities with low levels of
PMo)

* Combined local and meta-analytic estimates for short-term HIA of PMjg

We used the same scenarios than above and combined local and meta-analytic estimates to
calculate the acute health effects of PMy on all causes of death (excluding external causes)
over one year. This sensitivity analysis was done to study the interest of including the weight
of a local estimates in the combined (meta-analytic) one.

Long-term scenarios

Long-term HIA scenarios for PM1g

We used three scenarios to estimate the chronic effects of long-term exposure to PMjgon
all causes mortality (excluding external causes) over one year:

- reduction of the annual mean value of PMyq to a level of 40 pg/m® (2005 limit values
for PMlo)



- reduction of the annual mean value of PMyq to a level of 20 pg/m® (2010 limit values

for PMlo)

- reduction by 5 pg/m® in the annual mean value of PMyq (to allow for cities with low
levels of PMy)

Long term HIA for PM> 5

We estimated chronic effects of PM, 5 in the Budapest in population over 30 years old as
impacts on mortality due to all causes, due to cardiopulmonary and due to lung cancer deaths.

The following three pollution scenarios were considered:

- reduction of the annual mean value of PMy5 to a level of 20 pg/m®

- reduction of the annual mean value of PMy5 to a level of 15 pg/m®

- reduction by 3.5 pug/m?® in the annual mean value of PM, s (to allow for cities with low
levels of PM;5)

PM10 findings

1. Short-term HIA of PMy on 0-1 days and cumulative HIA of PMj, up to 40 days, and
long term HIA of PMyg

1.1. Mortality findings

The following graphs show the health impact of PMj, on mortality for different lags:
short-term-ST (0-1 day lag), cumulative effect —DL-distributed lag (up to 40 days lag) and
long-term LT (years).

* PM10 data for 2000, mortality data for 2000
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Figure 4. PM10: reductions to 50/40-20-by 5 ug/m3. Short term (ST), cumulative (DL), long
term (LT) health impact on all causes mortality (ICD 9 <800)
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Figure 5. PMyq: reductions to 50-20-by 5 ug/m3. Short term (ST), cumulative

(DL) health impact on specific mortality
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* Cardiovascular mortality (ICD9 390-459), respiratory mortality (ICD9 460-519).

** PM10 data for 2000,

mortality data for 2000

Comparing the acute and the cumulative effect of PMo on mortality it can be stated that
the number of attributable cases of total mortality as a consequence of cumulative effect was
twice as high as that of the acute effect. In case of cardiac deaths the difference was 30-50%
on behalf of cumulative effect. The highest difference in the number of attributable deaths
was in case of the cumulative effect on respiratory mortality which was three times higher in

the latter case.

1.2. Hospital admissions findings

We estimated the acute effects of short-term exposure to PMyo on cardiac and respiratory

hospital admissions over one year.

350 1 Number/population/year
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Fgure 6. PMy,: reductions to 50-20-by 5 ug/m3.
Short-term health impact on hospital admissions

Cardiac hospital admissions*
B Respiratory hospital admissions?

I

to 50 pg/m3

to 20 ug/m3 by5 ug/m3

* Cardiac (ICD9 390-429) and respiratory hospital admissions (ICD9 460-519)

** PM10 data for 2000

, mortality data for 2000
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As the exposure data showed, there were only few days above 50 pg/m® of PMyo
concentration, therefore the benefit is limited. The reduction to 20 pg/m® could prevent 300
admissions of cardiac diseases and around 150 respiratory admissions. Even a reduction by 5
ng/m® of all the 24-hour values of PMyo would prevent 150 cardiac total and 60 respiratory
emergency hospital admissions in Budapest.

2. Combined local and meta-analytic estimates for the health effects of PMjg

We combined local and meta-analytic estimates (shrunken estimates-SE) to calculate the
acute health effects of PMyg on all causes of death (excluding external causes) over one year.

The following figure compares the HIA of PMjo on 0-1 days and that of the combined
estimate (SE).

Figure 7. PM,,: reductions to 50-20-by 5 ug/m®. Meta-analytic vs shrunken estimated health impact on
all causes mortality*.
Number/100 000/year
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*  All causes mortality excluding external causes (ICD9 < 800)
** PM10 data for 2000, mortality data for 2000

Comparing the differences in PMy attributable cases between meta-analytic estimates on
0-1 days and combined local and meta-analytic estimates (SE) for Budapest, it can be stated
that the combined estimates were less in each case, but their uncertainty was greater. No
significant difference could be seen.

PM; s findings

1. Number of attributed cases

We also used three scenarios to estimate the chronic effects of long-term exposure to
PM, s on mortality over one year.

The following graph presents the attributable number of all causes, cardiopulmonary and
lung cancer deaths expressed as per 100 000 inhabitants.
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Figure 8. PM,: reductions to 20-15-by 3.5 pg/m?. Long-term health
impact on total and specific mortality

120 . Number/100 000/year
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@ Cardiopulmonary mortality*
601 O Lung cancer mortality*
40 -
0

to 20 pg/m3 to 15 pg/m3 by 3.5 pg/m3

* All causes mortality (ICD9 0-999), cardiopulmonary mortality (ICD9 401-440 and 460-519),
lung cancer mortality (ICD9 162).
** PM2.5 data for 2000, mortality data for 2000

The long term reduction of PM, 5 concentration, even to the least degree would prevent 30
cases of all causes mortality, 23 cardiopulmonary and 4 lung cancer mortality cases for
100 000 inhabitants. More reduction of particulate matter pollution would prevent double or
three times more death cases.

2. Years of life lost

We estimated the years of life lost attributable to the chronic effects of PM,s using the
data for 2000.

Figure 9 presents the years of life lost for all causes, cardiopulmonary and lung cancer
deaths for 30 years of age or older in the population of Budapest.

Figure 9. PM, . reductions to 20-15-by 3.5 ug/m?3. Expected years of life
lost for the first year of simulation for total and specific mortality for
>30 years old
30 -
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25 1 All causes mortality*
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* All causes mortality (ICD9 0-999), cardiopulmonary mortality (ICD9 401-440 and 460-519),
lung cancer mortality (ICD9 162).
** PM, 5 data for 2000, mortality data for 2000
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For all causes of deaths, all other things being equal, reduction of PM,s by 3.5 pg/m? in
2000 would save 14 years of expected life for starting year of simulation in people older than
30 years in the city of Budapest for 100.000 inhabitants. For cardiopulmonary mortality, this
number would be around 11 and for lung cancer mortality 2 years.

The following table presents the findings in terms of life expectancy.

Table 5. Life expectancy and its possible increase by reduction of air pollution to 15
ug/m® in Budapest.

Expected gain in life expectancy
Age Life expectancy Mean Low estimate | High estimate
At birth 73,19 0,40 0,11 0,70
30 44,63 0,41 0,11 0,72
65 15,74 0,28 0,07 0,49

In terms of life expectancy, all other things being equal, if annual mean PM;s levels (21
ng/m®) would be reduced to 15 pg/m?, the 44,63 years of life expectancy for a person of 30
years old would be increased by 0,41 years, due to reduced risk of death from all causes in
the city of Budapest.

Interpretation of findings

- Exposure assessment
20% of the short term PM;q exposure was above 40 pg/m® and 80% short term PMa, pollution
was under this concentration. The majority of PM;, data (34%) was in the range from 20 up to
30 pg/m®.

- Health outcomes

17% of the associated total mortality is attributable to levels of PMy, higher than 50 pg/m?®.
83% of the health impacts were observed for lower levels of PMyo.

- Differences between short, distributed lag and long term findings for PMyp.

Comparing the acute and the cumulative effect of PMyo on mortality it can be stated that the
number of attributable cases of total mortality as a consequence of cumulative effect was
twice as high as that of the acute effect. In case of cardiac deaths the difference was 30-50%
on behalf of cumulative effect. The highest difference in the number of attributable deaths
was in case of the cumulative effect on respiratory mortality which was three times higher in
the latter case.

- Findings for PM; s in terms of attributable cases and YoLL

In terms of life expectancy, all other things being equal, if annual mean PM;s levels (21
ng/m*) would be reduced to 15 pg/m?®, the 44,63 years of life expectancy for a person of 30
years old would be increased by 0,41 years, due to reduced risk of death from all causes in the
city of Budapest. A reduction of PM, s by 3.5 pug/m® in 2000 would save 14 years of expected
life for starting year of simulation in people older than 30 years in the city of Budapest for
100.000 inhabitants. For cardiopulmonary mortality, this number would be around 11 and for
lung cancer mortality 2 years.
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- Relative importance of air pollution peaks during a few days compared to daily
exposure to lower levels of air pollution over longer periods.

Short term distribution of PMy levels and associated percentage of cases

Distribution of daily PM10 levels and associated cardiovascular mortality (%)
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The figure shows daily PM1o exposure levels and associated percentage of total mortality
divided into 10 pg/m?® categories. It can be stated that 17% of the associated total mortality is
attributable to levels of PMy higher than 50 pg/m?. Eighty three percent of the health impacts
are observed for lower levels of PMyj.

General comments

APHEIS project had a great importance in Budapest. In the timeframe of APHEIS project,
the centre could observe an increased interest of political bodies and NGOs toward the
capital’s AP situation. The APHEIS project was well-fitted into this process. The centre gave
the stakeholders the summary of the new results (APHEIS-2), a comparison of Budapest
results with other cities, a translation of the Budapest report, and a scientific publication in
Hungarian language.

14



Conclusions

Each group of stakeholders was interested in the international evaluation, which gave
them an overview and convincing evidences of the severe AP situation through Europe. The
public health sector was interested in the methodology of health impact assessment. The
APHEIS methodology and the theory of HIA were introduced by the center on several
scientific fora, attended by public health workers. The necessity of cost-benefit analysis was
also expressed by the stakeholders. The information is available through the capital’s
government web page. A shortened version of the Budapest report (APHEIS-2) is on the
homepage of the Public Health Service (www.antsz.hu/oki). The decision makers expressed
high interest towards the center’s report, but there is still not enough feedback to the center
about the utilization of the results by the stakeholders. Their usual questions were what
was the real benefit of saving lives of patients and how to assess the bad AP situation’s impact
on healthy population. They frequently questioned that AP is still a real threat to healthy
people living in Budapest.

In the course of the last year, the center successfully improved the communication
strategy to raise the interest of journalists to pass the information to the public. A joint press
conference was organized in the timeframe of the « Car-free week in Europe » together with
the Ministry of Environment. The press conference focused only on APHEIS results and the
AP-related events in the capital. The State Secretary of the Ministry of Environment set high
value on the Budapest APHEIS examinations. Scenarios were introduced, attributable deaths’
results were validated during the press conference as well. It was a good opportunity to raise
awareness about AP situation in Budapest, and to draw attention on the real risk of traffic
burden within and around the city. Four TV channels and 1 radio broadcasting reports were
given by the Budapest center’s representative. An official promise was made by the Major
of the Capital about the possibility to change the capital’s traffic structure policies by
the local government in the near future because of the increased evidences and the
political awareness of AP in Budapest.

The Budapest results should be communicated to decision makers (Parliament
Environmental Committee) more directly and the center is still working on to find direct
communication forms with the committee. The Budapest center considers more discussion
and explanations at different levels of the public about the APHEIS results in the future.
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Appendix

Health Data Budapest

Mortality data

1.

2.

Type of source : register

Source : Central Statistical Office, Budapest, Hungary, 2000

Quiality control program : yes

Percentage of cases registered with missing data in the basic cause of death : 0.19%

Codification : 100 % manual

ICD9: no (ICD10 since 1996, but there is a conversion program for ICD9 to ICD10

and vice versa)

Hospital admission data :

Type of source : Register
Source : Health Care Information System, Ministry of Health, Budapest, Hungary
Definition of episodes included :

The emergency hospital admissions are separately coded from the planned hospital
admissions

Codification : 1CD9. Since 1996 ICD10 is used in Hungary
Quality control program :

The main use of the database is the reimbursement of medical activity in hospitals.
This may involve some bias.

Completeness of the register: 99.9%
Percentage of cases registered with missing data in the cause of admission : 0,1 %
Type of Hospital admissions considered in the analysis :

- total admissions ~ --- - emergency admissions X

The database consider the data of admissions to each hospitals in Budapest for the
permanent residents in Budapest.
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Exposure Data

Harmonised compilation of information indicating the exposure relevant area of the city,
number of PM;o, PM,s or BS monitoring sites, and the type, sampling and measurement
characteristics of stations selected for the HIA of APHEIS

1. City: BUDAPEST
2. Total area of agglomeration (km?): 524

3. Area (km?2) covered by the air monitoring network in the city: 524

4. Number of population in this (exposure relevant) area: 1797 088
5. Total number of PM10 monitoring stations in this area: 0

6. Total number of BS monitoring stations in this area: 0

Ta. Total number of TSP monitoring stations in this area: 8

7b.  Total number of PM2.5 monitoring stations in this area: 0

8. Number of selected PM10 monitoring stations for HIA: 0

9. Number of selected BS monitoring stations for HIA: 0

10a. Number of selected TSP monitoring stations for HIA: 8

10b.  Number of selected PM2.5 monitoring stations for HIA: 0

11. Measurement interval

continuous X hourly 24 hours weekly 2 weekly

12.  Quality assurance and control

yes X no do not know

13. Data quality

validated data X invalidated data

17



14. Name, classification and sampling characteristics of the monitoring site
(traffic, kerbside, building line, commercial, urban residential, sub-urban, rural,
industrial, others)

Name TSP/PM2.5 Classification

List of monitoring Station type  type of zone  characteristic

stations
1 Laborc street Background urban residential
2 Szena square Traffic urban reS|dent|§1I/
commertial
3 Déli street Industrial urban reS|dent|§1I/
commertial
4 Baross Square Traffic urban reS|dent|§1I/
commertial
5  Kosztolanyi Square Traffic urban residentialf
commertial
6 Erzsebet Square Traffic urban residentialf
commertial
! Gergely Square Background urban residential
8 llosvai Square Background urban residential

15.  Measurement method / Type of instrument

BS:
TSP: Beta-ray operation system
PM10 manual:
automated:  ---
probe temperature (in °C): ---
optical:
PM2.5 manual:
automated:  ---
probe temperature (in °C): ---
optical:

16.  Using PM10 data for your city HIA calculation, did you used a conversion factor
in order to compensate losses of volatile particulate matter?

TSP vs. PM10 conversion factor is 0.58
17. If your PM2.5 data have been calculated from your PM10 data, what conversion

factor did you use? factor: 0.7



Tables for PM,, findings

1. Health effects of PMy, on 0-1 days

Tables 1, 2, 3 present the attributable number of all causes, cardiovascular and respiratory
deaths expressed as absolute numbers and as rates per 100 000 inhabitants. Table 4 presents
the results for cardiac and respiratory hospital admissions.

Table 1. Deaths all causes (ICD9 < 800) (2000). Potential benefits of reducing daily PMq levels (2000) above
20 to 20 pg/ma, above 50 to 50 pg/m3 and all days by 5 ug/m?’. Absolute number and number per 100 000
inhabitants (95% confidence limits) attributable to the acute effects of PMyq

Attributable cases per year

Number of
d:;/rs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
20 and 50
_ Im3 central lower upper central lower upper
Scenarios M9
20 pg/m® 284 146,21 97,37 195,15 8,40 5,60 11,22
50 pg/m® 18 4,74 3,16 6,32 0,27 0,18 0,36
By 5 ug/m® NA* 69,04 46,05 92,01 3,97 2,65 5,29

*NA: not applicable

Table 2. Cardiovascular deaths (ICD9 390-459)

22000). Potential benefits of reducing daily PMy, levels

(2000) above 20 to 20 ug/ma, above 50 to 50 pg/m* and all days by 5 ug/ma. Absolute number and number
per 100 000 inhabitants (95% confidence limits) attributable to the acute effects of PMyq

Attributable cases per year

Number of
d:;/rs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
Y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
;218/?:9 50 central lower upper central lower upper
Scenarios
20 pg/m® 284 115,87 64,24 167,71 6,66 3,69 9,64
50 pg/m® 18 3,79 2,10 5,47 0,22 0,12 0,31
By 5 pg/m® NA* 54,34 30,22 78,42 3,12 1,74 4,51

*NA: not applicable
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Table 3. Respiratory deaths (ICD9 460-5192 (2000). Potential benefits of reducing daily PM;, levels (2000)
above 20 to 20 pg/ma, above 50 to 50 pg/m™ and all days by 5 ug/ma. Absolute number and number per 100
000 inhabitants (95% confidence limits) attributable to the acute effects of PMy,

Attributable cases per year

Number of
d:grs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
20 and 50
Im3 central lower upper central lower upper
Scenarios HY
20 pg/m® 284 8,90 3,41 14,43 0,51 0,20 0,83
50 pug/m® 18 0,29 0,11 0,48 0,02 0,01 0,03
By 5 pg/m® NA* 4,14 1,59 6,67 0,24 0,09 0,38

*NA: not applicable

Table 4. Cardiac (ICD9 390-429) and respiratory (ICD9 460-519)
hospital admissions (2000). Potential benefits of reducing
daily PMy levels (2000) above 20 to 20 pg/m®, above 50 to 50
ug/m3 and all days by 5 ug/ma. Absolute number (95%
confidence limits) attributable to the acute effects of PMyq

Attributable cases per year

Number of

d:grs per N° of N° of N° of

y . deaths deaths deaths

exceeding

20 and 50 central lower upper

_ ugim’ PP

Scenarios
Hospital admissions for cardiac diseases (all ages)
20 ug/m3 284 292,42 145,98 439,32
50 pg/m?® 18 9,48 4,74 14,22
By 5 pg/m3 NA* 138,09 69,09 206,98
Hospital admissions for respiratory diseases (all ages)
20 pg/m3 284 136,21 73,88 200,09
50 ug/m3 18 4,48 2,43 6,56
By 5 pg/m® NA* 63,54 34,60 92,96

*NA: not applicable
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2. Cumulative health effects of PMy, up to 40 days

Tables 5, 6, 7 present the attributable number of all causes, cardiovascular and respiratory
deaths expressed as absolute numbers and as rates per 100 000 inhabitants.

Table 5. Cumulative health effects of PMj; up to 40 days and all causes of deaths (ICD 9 < 800&
(2000).Potential benefits of reducing daily PMy, levels (2000) above 20 to 20 ug/m3, above 50 to 50 pg/m
and all days by 5 pg/ma. Absolute number and number per 100 000 inhabitants (95% confidence limits)
attributable to the acute effects of PMyq

Attributable cases per year

Number of
d:grs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
Scenarios Y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
20 and 50 central lower upper central lower upper
ug/m3 pp pp
20 pg/m3 284 298,24 196,46 399,49 17,14 11,29 22,96
50 ug/m3 18 9,83 6,48 13,14 0,56 0,37 0,76
By 5 pg/m3 NA* 138,86 91,76 185,40 7,98 5,27 10,66

*NA: not applicable

Table 6. Cumulative health effects of PMj, up to 40 days and cardiovascular deaths (ICD9 390-459) (2000).
Potential benefits of reducing daily PM;, levels (2000) above 20 to 20 ug/m®, above 50 to 50 pg/m? and all
days by 5 ug/m®. Absolute number and number per 100 000 inhabitants (95% confidence limits) attributable
to the acute effects of PMqg

Attributable cases per year

Number of
d:;/rs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
Scenarios Y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
20 and 50 central lower upper central lower upper
Hg/m3 pp pp
20 ug/m3 284 154,58 108,80 200,81 8,88 6,25 11,54
50 pg/m3 18 5,19 3,66 6,73 0,30 0,21 0,39
By 5 ug/m3 NA* 70,78 50,04 91,53 4,07 2,88 5,26

*NA: not applicable
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Table 7. Cumulative health effects of PMy up to 40 days and respiratory deaths (ICD9 460-5192 (2000).
Potential benefits of reducing daily PMyq levels (2000) above 20 to 20 ug/m?’, above 50 to 50 pg/m” and all
days by 5 ug/m?’. Absolute number and number per 100 000 inhabitants (95% confidence limits) attributable

to the acute effects of PMyq

Attributable cases per year

Number of
d:;/rs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
Scenarios Y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
20 and 50 central lower upper central lower upper
ug/m3 pp pp
20 pg/m3 284 28,47 7,26 51,08 1,64 0,42 2,94
50 ug/m3 18 1,01 0,26 1,79 0,06 0,01 0,10
By 5 pg/m3 NA* 12,40 3,24 21,71 0,71 0,19 1,25

*NA: not applicable

3. Combined local and meta-analytic estimates for the health effects of PMyg

Table 8 presents the attributable number of all causes of deaths expressed as absolute

numbers and as rates per 100 000 inhabitants.

Table 8. Combined local and meta-analytic estimates for the health effects of PM;q and all causes of deaths
(ICD9 < 800) (2000). Potential benefits of reducing daily PMy, levels (2000) above 20 to 20 ug/m®, above 50
to 50 ug/m*® and all days by 5 pg/m®. Absolute number and number per 100 000 inhabitants (95%

confidence limits) attributable to the acute effects of PM;q

Attributable cases per year

Number of
d:;/rs per N° of N° of N° of N° of deaths N° of deaths N° of deaths
y . deaths deaths deaths per 100 000 per 100 000 per 100 000
exceeding
20 and 50
g/m?® central lower upper central lower upper
Scenarios
20 pg/m® 284 117,03 -24,31 261,68 6,73 -1,40 15,04
50 pg/m® 18 3,78 -0,79 8,44 0,22 -0,05 0,48
By 5 ug/m® NA* 55,41 -11,56 123,34 3,18 -0,66 7,09

*NA: not applicable
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4. Long term HIA for PMyg

Table 9 presents the attributable number of all causes of deaths expressed as absolute
numbers and as rates per 100 000 inhabitants.

Table 9. Deaths all causes (ICD9 < 800) (2000). Potential benefits of reducing annual mean
values of PMy, (2000) to levels of 20 and 40 pug/m®, and by 5 ug/m®. Absolute number of deaths
and number of deaths per 100 000 inhabitants (95% confidence limits) attributable to the chronic
effects of PMyq

Attributable cases per year

N° of N° of N° of N° of deaths N° of deaths N° of deaths
deaths deaths deaths per 100 000 per 100 000  per 100 000
central lower upper central lower upper
20 pg/m® 1723,47 1035,00 2462,50 99,05 59,48 141,52
40 pug/m® 0,00 0,00 0,00 0,00 0,00 0,00
By 5 ug/m® 487,17 295,79 688,12 28,00 17,00 39,55

Tables for PM, s findings

1. LT PM2.5: Attributable Cases

Tables 1, 2, 3 present the attributable number of all causes, cardiopulmonary and lung cancer
deaths expressed as absolute numbers and as rates per 100 000 inhabitants.

Table 1. Deaths all causes (ICD9 0-999) (2000). Potential benefits of reducing annual mean
values of PM,s (2000) to levels of 15 and 20 pg/ma, and by 3,5 pg/m?’. Absolute number of
deaths and number of deaths per 100 000 inhabitants (95% confidence limits) attributable to
the chronic effects of PM,s

Attributable cases per year

N° of N° of N° of N° of deaths N° of deaths N° of deaths
deaths deaths deaths per 100 000 per 100000 per 100 000
central lower upper central lower upper
15 pg/m® 1702,71 434,97 3041,18 97,86 25,00 174,78
20 pg/m® 991,42 256,12 1750,69 56,98 14,72 100,61
By 3,5 yg/m®> 520,80 135,52 912,98 29,93 7,79 52,47
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Table 2. Cardiopulmonary deaths (ICD9 401-440 and 460-519) (2000). Potential benefits of
reducing annual mean values of PM,s (2000) to levels of 15 and 20 ug/ma, and by 3,5 pg/m?’.
Absolute number of deaths and number of deaths per 100 000 inhabitants (95% confidence
limits) attributable to the chronic effects of PM, s

Attributable cases per year

N° of N° of N° of N° of deaths N° of deaths N° of deaths
deaths deaths deaths per 100 000 per 100 000  per 100 000
central lower upper central lower upper
15 pg/m® 1299,05 455,29 2203,26 74,66 26,17 126,62
20 pg/m® 761,79 270,89 1273,08 43,78 15,57 73,17
By 3,5 ug/m®> 402,03 144,30 665,59 23,11 8,29 38,25

Table 3. Lung cancer deaths (ICD9 162) (2000). Potential benefits of reducing annual mean
values of PM,s (2000) to levels of 15 and 20 pg/m°®, and by 3,5 pg/m®. Absolute number of
deaths and number of deaths per 100 000 inhabitants (95% confidence limits) attributable to
the chronic effects of PM,5

Attributable cases per year

N° of N° of N° of N° of deaths N° of deaths N° of deaths
deaths deaths deaths per 100 000 per 100000 per 100 000
central lower upper central lower upper
15 pg/m® 222,39 72,22 388,15 12,78 4,15 22,31
20 pg/m*® 131,60 43,66 224,70 7,56 2,51 12,91
By 3,5 pg/m® 69,86 23,50 117,65 4,02 1,35 6,76

2. LT PM2.5: Years of Life Lost

Tables 1, 2, 3 present the years of life lost of all causes, cardiopulmonary and lung cancer
deaths expressed as absolute numbers and as rates per 100 000 inhabitants.

Table 1. Deaths all causes >30 years, male and female, for one year (ICD9 0-999) (2000).
Potential benefits of reducing annual mean values of PM,s (2000) to levels of 15 and 20
ug/m3, and by 3,5 ug/ma. Years of life lost (YoLL) and YoLL per 100 000 inhabitants for
starting year of simulation (95% confidence limits) attributable to the chronic effects of PM;s

Years of life lost

YolLL YolLL YolLL YolLL YolLL YolLL
per 100 000 per 100 000 per 100 000
central lower upper central lower upper
15 pg/m® 421,0 1119 722,5 24,0 6,4 41,2
20 ug/m® 71,2 18,7 123,4 41 1,1 7,0
By 3,5 ug/m® 2473 65,4 426,6 14,1 3,7 24,3
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Table 2. Cardiopulmonary deaths >30 years, male and female, for one year (ICD9 401-440
and 460-519) (2000). Potential benefits of reducing annual mean values of PM,s (2000) to
levels of 15 and 20 pg/m?, and by 3,5 ug/m?®. Years of life lost (YoLL) and YoLL per 100 000
inhabitants for starting year of simulation (95% confidence limits) attributable to the

chronic effects of PM,5

Years of life lost

YolLL YolLL YolLL YolLL YolLL YolLL
per 100 000 per 100 000 per 100 000
central lower upper central lower upper
15 pg/m® 325,7 119,9 524,9 18,6 6,8 29,9
20 pg/m® 55,4 20,1 90,5 3,2 1,2 52
By 3,5 ug/m>  192,0 70,2 3115 10,9 4,0 17,8

Table 3. Lung cancer deaths >30 years, male and female, for one year (ICD9 162) (2000).
Potential benefits of reducing annual mean values of PM,s (2000) to levels of 15 and 20
ug/m3, and by 3,5 ug/m3. Years of life lost (YoLL) and YoLL per 100 000 inhabitants for
starting year of simulation (95% confidence limits) attributable to the chronic effects of

PM, 5
Years of life lost
YolLL YolLL YolLL YolLL YolLL YolLL
per 100 000 per 100 000 per 100 000
central lower upper central lower upper
15 pg/m® 57,7 20,2 93,5 3,3 1,2 53
20 ug/m® 9,9 3,4 16,4 0,6 0,2 0,9
By 3,5 ug/m® 34,2 11,8 55,9 2,0 0,7 3,2
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