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TOM TAT

PANH GIA TAC PONG CUA O NHIEM BUI PM; O QUAN THANH XUAN
TO1 SUC KHOE THONG QUA KET QUA KHAO SAT TAI PUONG NGUYEN TRAI

Viée danh gid anh hirong sirc khée do 6 nhiém méi trieong khéng khi dén céac bénh hd hdp dioc thuc
hién dua trén cac két qua quan trac char lirong khong khi (bui PMio, PM2s, CO) do giao thong gay ra,
dira trén két qua diéu tra dich té hoc va sé liéu kinh té xa hgi ving nghién cizu. Phieong phdp nay cho
thay su lién hé giia chat lwong méi trwong khong khi cho céc logi chdt 6 nhiém khdc nhau dén nguy co
bénh tdt, tiz vong khac nhau. Nguyén tac 1a si thay doi mire dg 6 nhiém méi trieong khong khi déi véi
mét chdt & nhiém nhdt dinh, cé ¥ nghia thong ké doi Véi cde can bénh hay si tir vong trong céng dong.
Tir do thi phu thugc liéu liong va déap 1img, hé sé bi dwoc tinh todn cho cac dnh hirong cao, thap va
trung binh Ién su thay doi nong dé PMyo (dA) duot xdc dinh thuc té, ¢ thé tinh duroc ti 1é tir vong sém,
s6 ngay nghi viéc, nam vién do bénh ho hdp gay ra cho méi nguwoi dan va cho cong dong ddn cie trong
khu viee. Céc két qua nghién cizu 1a con sé biét néi ¢ y nghi canh béao cu thé nhat cho viéc giam thiéu 6
nhiém maéi truong, bao vé sirc khée cong dong.

Bai b4o nay trinh bay két quda ap dung phirong phdp xdc dinh gié thiét hai do 6 nhiém PMyg trén duwong
Nguyén Trai, qudan Thanh xuan, téi 06 nhém dan cie dé bj ton thirong ¢ Viét Nam va dwa ra nhimg canh
béo vé nhiing ton that do 6 nhiém bui PMyo téi cong dong.
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1. INTRODUCTION pollution, dust etc. This paper assesses the
In Vietnam, there have been a number of impact of air pollution on public health on a
studies on the health impact of environmental road in Hanoi, from which it is possible to
pollution, especially the surrounding air make predictions about major co-umbilical
environment on public health, but very few effects across the city.

5678 Respiratory diseases are caused by many To estimating the health impacts of air
factors such as viruses, weather or air pollution, the Dose-Response relationships are
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functions mostly based on data from the US,
Canada, and United Kingdom. The princip is
that changes in morbidity (sickness) and
mortality (death) in population. The
coefficients are estimated that are multiplied by
changes in mabient pollution concentrations
and the population exposed as relationship of
the approach of Bart Ostro to Jakarta,
Indonesia 23,
1.1. The methodology of estimating the
health impact of pollution due to PM10%23
For the assumptions basis for evaluating the®-23
health effects as to value losses due to
environmental pollution, four factors have
been identified as: 1.The relationship between
dose - Response; 2. Community vulnerable
populations; 3-Variation related to air quality
and 4- economic value for the ultimate goal:
health. The estimated health impact can be
estimated by the following relationshipt234
dHi= bi * POPi *dA
Where: dH; = Change in population risk of
health effect i;
bi = Slope from the dose — response curve for
health impact i
POP; = Population at risk of health effect i
dA = Change in ambient air pollutant under
consideration
1.2. Factor bi - Slope from the dose -
response curve for health impact23 4
Dose-response fuctions that relate health
impacts to ambient levels of air pollution are
taken from the published empidemiologic
literature.
Factor bi — slope of the Dose - Response
curve of the health impacts of specific
pollutant i is calculated and determined from
epidemiological studies. Impact level was
determined by Bart Ostro with 3 level for each
type of harm of concentrations of suspended
matter causing health: estimates above, middle
and bottom, corresponding limits that may
change each type of harm. The harm caused by
the concentration of suspended matter (PM10
dust) includes:
* Percentage change in mortality 1234

Premature mortality is a major problem
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associated with high levels of particulate
matter. Percentage change in mortality is
estimated with three levels

+ Upper percentage change in mortality:

0.130 x dA (change in PM1g)

+ Central percentage change in mortality:
0.096 x dA (change in PM1g)

+ Lower percentage change in mortality:

0.062 x dA (change in PM1g)

* Premature change in mortality (PCM)1234
PCM= M% * dA * 1/100 * MR * POP;

Where : M% - percentage change in mortality
(given above); MR: Crude Mortality rate
(Statistics available), POPi: the population
exposed.

+ Upper estimate of change in mortality:

9.10 * 106 * change in PMyq

+ Central estimate of change in mortality:

6.72 * 106 * change in PMg

+ Lower estimate of change in mortality:

4.47 * 106 * change in PM1o

* Morbidity3

Respiratory Hospital Admissions- RHAL234
Based on Canadian and US studies, there is a
statistically significant relationship between
the incidence of hospital admissions due to
respiratory diseases (RHA) and ambient TSP
levels.

+ Upper change in RHA per 100,000:

1.56 * change in PMyo

+ Central change in RHA per 100,000:

1.20 * change in PMy

+ Lower change in RHA per 100,000:

0.657 * change in PMyo

Emergency Room Visit — ERV1234

The US study also showed that the relationship
between the number of emergency Room Visit
and change the concentration of dust in the air.
+ Upper change in ERV per 100,000:

34.25 * annual change in PMyo

+ Central change in ERV per 100,000:

23.54 * annual change in PMyg

Lower change in ERV per 100,000:

12.83 * annual change in PM1g

Restricted Activity Days- RAD)234

Restricted activity days (RAD) include days
spent in bed, days missed from work, and other



days when normal activities are restricted due
to illness, even if medical attention is not
required. Studies from the US suggest a
statistically significant relationship between
particulates of various sizes and RAD:

+ Upper change in RAD per person per year:
0.0903 * change in PM1g

+ Central change in RAD per person per year:
0.0575 * change in PM1g

+ Lower change in RAD per person per year:
0.0404 * change in PM1g

These systems have been applied to 34.7% of
the population under the age of 18 in Jakarta..
2. RESEARCHING METHOD3#

There are three steps for the researching work
Step 1. Determine the level of air pollution;
comparing the difference between air quality
standards of WHO with current air quality,
(value dA pg/m3).

Step 2: Define the Relationship between Dose -
Response to demonstrate the association of
health to the level of ambient air pollution
obtained from the references of epidemiology.
This step includes the calculation of partial
derivatives (slope bi) of the Dose — Response
curve. Bi is obtained from epidemiological
data given by WHO according to the available
documents.

Step 3. The population of the community related
to exposure (POPI) that are affected air pollution,
especially children and people with asthma.

2.1. Selection of the most vulnerable and
most at risk population®*

The study was caried out on the risk impact
from air pollution originating from traffic
operations to public health, particularly
respiratory  diseases. Key research are
vulnerable people, namely the objects are most
at risk, such as people living and working on
both sides of the road as sellers, motorbiker,
students, traffic police... on Nguyen Trai Street
(191 people).

Table 1 shows percentage of main occupation
of the surveyed group.

Table 1. Percentage of occupation numbers of

respondents
Employ- .
Workerowner eein Traff.Polic) Car StudentDriver
shop e keeper
shop
38.7110.5| 9.7 4.8 5.6 | 234 |73
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2.2. Equipment to PM1o determination®#

* PM1p measurement equipment:

For PMi, we used the pDR-100AN model
manufactured by Thermo Inc., USA.

This passive monitor measures mass
concentrations of dust, smoke, mists and
fumes, ranging in size from 0.1 — 10 um. The
instrument estimates mass concentrations
ranging from 0.001 to 400 mg/m?.

The instrument has an accuracy of + 5%.

The concentration measurement range is 0.001
to 400 mg/m?.

The monitor has an internal data logger which
can store more than 13,391 data points. The
monitor is very portable as it weighs only
0.5kg. This instrument’s performance has been
widely studied wunder different operating
conditions (Wu, Delfino, Floro et al. 2005,
Chakrabarti, Fine, Delfino, et al. 2004,
Muraleedharan and Radojevic 2000)

* Measurement equipment of teperature (T),
relative hurmidity (RH) and global position
system (GPS).

The performance of the particulate matter
monitors is highly dependent on temperature
(T) and relative humidity (RH) conditions. The
PM_s monitor (model pDR-1500) has internal
sensors for T and RH. However, for the model
pDR-1000AN we needed to use external
climate sensors. We used the model U12-013
HOBO sensors made by Onset, USA.

The range of measurements are - Temperature:
-20° to 70°C (-4° to 158°F) and RH: 5% to
95% RH. This product can store up to 43,000
measurements of 12-bit resolution readings.
The sensors have an accuracy of Temperature:
+ 0.35°C from 0° to 50°C (+ 0.63°F from 32°
to 122°F); RH: +2.5% from 10% to 90% RH
(typical), to a maximum of +3.5%.

The resolution is Temperature: 0.03°C at 25°C
(0.05°F at 77°F), RH: 0.03% RH. The sensor
weighs 46g.

3. RESULTS AND DISCUSSION

Personal PM1o, PMys and CO concentrations
were measured for 24h during each sampling
session. Daily fixed location measurements
were collected for the duration of the sudy



period. Due to the relatively low PM5 and CO
content, the research team did not include it in
this report 24,
3.1. Particulate dust PM10, and cacbon
dioxid CO monitoring results on Nguyen
Trai, Thanh Xuan*
This article uses the test results of the average
dust concentration monitoring of PM1o, PM2 5
and CO at locations on Nguyen Trai Street,
Thanh Xuan District (Survey results from WB
project by the authors themselves*-
unpublished report, 2015).

Table 2. PMjo, CO dust concentrations on

surveyed road

472014 512014 6/2015
Puing co PMyp co PMjp co PMyp
oom) | i) | om) | mgin) | pomy) | mgi)
#=13) | (0=13) | (o=15) | (2=13) | (o=15) | (==13)
Neuyéa Tri 7034+ | 0076+ | 9433+ [00032 [0135+ |0106=
N 0.543 | 0.003 0.725 0.003 0.624 0.003

(Source: WB Project: Consulting services for

exposure and health effects for Hanoi
(Package 01b/HP3The East-West Center
(EWC), USA [Sub - Consultant: Institute

ofnvironment Science and Public Health
(IESH) ]

3.2. Identify population change potentially
affected by PMzo pollution and disease risk
in Thanh Xuan District®

The research team has selected Nguyen Trai
Street as a typical polluted area caused by
traffic. Figures are measured from the World
Bank project (2014-2015) implemented by the
authors group. The population of Thanh Xuan
district POP used according to the district's
statistical yearbook is (For example: 262,600
people)®- According to estimates of the project
team based on the number of houses and
agencies along the two sides of Nguyen Trai
Street, the number of people living and
working on this road is about 14,600 - PM1o's
dA of Nguyen Trai street is: 0.216 pg/m3

The change in the number of people likely to
cause premature loss due to PMj dust
pollution is:

Premature change in mortality (PCM) on
Nguyen Trai road
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Table 3. Concentrations of particulate PM10
on Nguyen Trai road

42014 52014 62014
PMI0 ps'm’ PMI0 pgm’ PMI0 pgm’
m=13) (n=13) (n=13)
0.235=0.003 0.193 =0.003 0219=0003

+ Change in number of deaths (High):
9.1x10-6 * 216 * 14600 = 29 people

+ Change in number of deaths (Midle):
6.72x10-6 * 216 * 14600 = 21 people

+ Change in number of deaths (Low):
4.47x10-6 * 216 * 14600 = 14 people

On average, 21 people die prematurely due to
PMso pollution, meaning that the number of
deaths will decrease by an average of 21
people if the PMyo level in the air falls below
the Vietnamese standard.

Number of people at risk of hospitalization
for respiratory disease (RHA)3*

This indicator can be understood as the number
of people hospitalized for respiratory diseases,
usually calculated per 100,000 population,
from which the total cost for respiratory
ilinesses can be estimated (by calculating how
much costs on average each case, then
multiplying it by the total number of cases).
RHA change per 100,000 inhabitants:

+ RHA in High: 1.56 * 216 pg/m?® (change in
PMig) =337 (per 100,000 population)

+ RHA in Average : 1.20 * 216 pg/m?® (change
in PMg) = 259 (per 100,000 inhabitants)

+ RHA in Low : 0.657 * 216 pg/m3 (change in
PMi) = 142 (per 100,000 inhabitants)
Total RHA change = RHA change per 100
000 population x (Nguyen Trai street
population / 100,000)34

+High = 337 * (14600/100000) = 49 (case).
+Average = 259 * (14600/100000) = 38
(case).
+ Low = 142 * (14600/100000) =21
(case)
Thus, it can be seen that, if the PMy

concentration in the air on Nguyen Trai Street
is reduced by the permitted standards, on
average, there will be a reduction of 38



hospital admissions for treatment of respiratory
diseases in a year.

Number of emergencies (ERVs)3*

In addition to hospitalization and treatment in
the hospital, emergencies also bring significant
costs. Operation of ambulances, first aid,
doctors and nurses on duty...

It is estimated that emergencies are more than
hospitalized cases, from this number can be
calculated. Total costs for emergencies (by
multiplying the total number of emergencies
by the average cost per emergency). ERV
change per 100,000 population:

+ Highest: 34.25*216 pg/m? (change in PMg)
= 7398 (per 100,000 inhabitants)

+Mean: 23.54*216 pug/m?® (change in PMyg)
= 5085 (per 100,000 inhabitants)

+ Lowest: 12.83*216 ug/m? (change in PMyq)

= 2771 (per 100,000 inhabitants)

Total ERV change = change in ERV per
100,000 population x (population on Nguyen
Trai Street / 100,000)

+ Highest: 7398*(14600/100000) = 1080
(case)
+ Average: 5085*(14600/100000) = 742
(case)
+ Lowest: 2771* (14600/100000) = 405
(case)

Restricted Activity Days- RAD)3*

Thus, people living and working on Nguyen
Trai Street have an average of 742 emergencies
per year due to respiratory diseases caused by
air pollution. Number of days with variable
activity inhibition (RAD): like hospitalization,
dismissal, etc. (Restricted Activity Days-

RAD)
This metric can serve as a kind of hidden,
invisible cost of pollution. Cases of

emergencies, hospitalization, are unable to
contribute to society in those days.

The average RAD change per person per year
is as follows:

+ Highest RAD / person / year :

=0.0903 * dA = 0.0903 * 216 = 19.50 (date)

+ Average RAD / person / year:

=0.0575 * dA = 0.0575 * 216 = 12.42 (day)

+ Lowest RAD / person / year:
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=0.0404 * dA = 0.0404 * 216 = 8.73 (day)

The paper could’n study on the Respiratory
lllness in Children (LRI); According to
statistics, the number of children under 18
years old in Vietnam accounts for 35.46% of
the population.

Table 4. Morbidity Effects of 10 ug/m3 change

in PMlo
No Type of Central High
Morbidity Estimate | Estimate
1 | RHAMO00000 12.0 136
2 | ERENV00000 2354 3425
3 | BADY person 0.575 0.903
4 | LEI/child'per 0.0169 0.0238
asthmatic
5 | Asthma 0.326 173
attacks/per
asthmatic™
& | Respiratory 1.83 274
symptoms person
7 | Chronic 612 913
bronchutis/ 100,00
0

Applies to the 5% of the Vietnamese

population that is assumed asthmatic
The aggregate losses due to dust pollution on
the Nguyen Trai road are shown in table 3,
which summarizes the dose-response
estimates of the morbidity outcomes of
changes in PMjy levels of 10 pg/m3 for all of
these possible health outcomes, and presents
the central estimate and the high-side estimate
for Thanh Xuan district.

4. CONSLUSION

The PMyg concentration is 0.216 pg / m3. The
change in the early mortality rate (PCM) on
Nguyen Trai Street can be from 14 people to
29 people.

The smallest number of respiratory disease
emergencies (RHA) can be from 21 to up to 49
The average number of ERVs (restricted
activities days) per 100,000 people can result
in 405 to 1080 quitting, or limited activity
caused by respiratory illnesses.



The average number of ERVs (restricted
activities days) per 100,000 people can result
in 405 to 1080 quitting, or limited activity
caused by respiratory illnesses

This result of the study is just a simulation test
based on real data to have a method of
estmated impacting health by PMio pollution.
In this study just only considers one parameter
PMso, so that cannot be considered sufficient
and accurate. So for better results, it is
neccesury to survey many parameter more for
next researching.

This study needs to be further improved to
gradually improve a new method applied in
Vietnam.

We would like to thank Dr. Sumeet Saksena
from EWC - USA, is the expert on air
pollution, exposure assessment, risk analysis
and epidemiology with his excillent consulting
during time working together.
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