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ABSTRACT

AirQ software proved to be a valid and reliable lttm estimate the potential short term effectsiofpallution. In
this study the AirQ2.2.3 model was used to evaladteerse health effects caused by pPEkposure in Ahwaz,
Bushehr and Kermanshah Provinces during 2011. Tdwemse health effects of RpMin Ahwaz, Bushehr and
Kermanshah Provinces at 2011 were calculated b@Aik utilizing relative risk and baseline incidenceated to
health end point defaults. Pydata was taken from Ahvaz Department of Environr®DoE). These data were in
volumetric base. Conversion between volumetric gravimetric units (correction of temperature ancegsure),
coding, processing (averaging) and filtering arepiemented for solving such problem. Results shewvttte non
hospitalized patients suffer from the cardiovascalad respiratory diseases attributable to BnThe patients from
Ahwaz allocate the highest rate of hospital admiteato themselves with 19% respiratory and 20% ic&escular
charts those from Bushehr refer to hospitals 14%réspiratory illness and 15% for cardiac diseasedathe
subjects from Kermanshah go to the hospitals 12%efpiratory complications and 14% for cardiacltaes. The
last group's statistic is the lowest. The highese belongs to Ahwaz becames it has greater coratimt of dusty
air. Therefore, the higher relative risk value adgpict mismanagement in urban air quality.

Keywords: Respiratory and Cardiac Diseases, AIRQ Model, ¥radtalf, Iran, Particulate matter

INTRODUCTION

According to the estimates made by the world he@ltanization, 800,000 persons suffer from thernaly death
due to the effects of cardiovascular and respiyadiseases and lung cancer caused by the air jpalltiroughout
the world annually. Approximately 150000 lossesurda the south of Asia [1], [2]. Results in sontadies insist
on the point that the long -term contact with marttte matters leads to the decrease of life eapegt The
significant finding refers to the fact that whe thir becomes polluted with dust, the rate of @rdind pulmonary
diseases increases 12% and 14% in a row. The medetsfying the hygienic effects are mainly statadt and
epidemiological. They combine the air quality datith epidemiological parameters such as the radatisk, the
basic incidence and its attributable parts in threcentration intervals; as a result, they displeeydutput in the form
of death toll. [3]. Bused on the standpoint stabgdthe public hygiene, the particulate matters thee main air
pollutants. The world health Organization has estéd that 500000 individuals experience the uniinudath
annually owing to their encounter with the air gaate matters existing in the open air. In lidunezreasing every
10microgram of the particulate matters, the ratenafrtalities rises from 1 to 3 percent. Furthermaiee
organization has appraised that the annual cosit $pethe health and hygiene sector was aboutiliérbpounds
in Austria, France and Switzer land. It is equab% of the whole death toll. It has also been a&sskthat the united
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states spend 23 billion pounds in the hygiene sdotdhe high concentration of the particulate texa annually [4],

[5].

In Iran, in a study carried out in zabol, it hageevealed that the cost of the respiratory deseaaused by the
dusty air phenomenon has been more than 70 mddiars. Each individual will inhale 6.6240 granfost at the
time of 10 — hour dusty air on average if theyastve for 10 hours and breathe in 17 times pewuteiand average
dust pollution of 0.0368 grams per cubic foot ia reathing air. The particles containing toxicstahces can have
severe effects on the different cells of the luagd lead to the cell death. If the dead cells atereplaced by the
live and new cells, the amphism disease may baette@he disease leads to depletion or extinctfahe walls in
bubbles. If the area of the bubbles is reducediuthg capacity for the exchange of the gases wilMeakened.

It should be noted that the cells of the respisagystem become remedied or replaced more slovly those of
other organs of the body [for instance the coatilts of the digestive system]. The sediment ordigosit of some
microbe agents and particles cause the lungs ieflanswell. If the inflammation and swelling océarthe nasal
organ or bronchus, they are called rhinitis anchbhitis. If the inflammation pervades the lung pateyma, it will
be known as pneumonia. Ultimately, the chronicaimfination of the lungs could result in fibrosis [Bhwaz,
Kermanshah and Bushehr roughly have populatior®#66843, 843117 and 181674 individuals in succesdibis
cites are located in the west and south of IrarceRy they have been exposed to the inadvertesttwhich has
made the living difficult and unbearable to thezeibs [7].

MATERIALSAND METHODS

In this project, attempts have been made to quaatiti compare the hygienic effects of BMollutant upon the
three cities (Ahwaz, Kermanshah and Bushehr) bagettie implementation of AIRQ model. The data aldé in

the environmental protection organization for 2Qdve been used to do so. Accordingly, first the data
necessary for the project were collected from theirenment protection organization and the weatioeecast
institute. Next they were processed based on tftevaa® of EXCEL. The processed data were given IBQ\
model which was supposed to be a reliable and vakttument to estimate the short term effectshef air

pollutants. The world Health Organization was resole for their specification to the research camity. Health
effects are being related to the mass of pollutaritaled and this is why the AirQ model was on gratric basis.
So, there was a conflict between AirQ model and BRiata. Conversion between volumetric and gravimetrits

(correction of temperature and pressure), codingggssing (averaging) and filtering are implemerftedsolving

such problem.

2.2. Characteristics of the Resear ch stings

2.2.1. Resear ch setting of Ahwaz

With an area of 8152 square kilometers, the capitédhuzestan province extends over between 4®tdefrees
and 29 minutes of the eastern longitude in the @vezh meridian and 30 to 32 degrees and 45 minotabke

northern latitude from the equator. The city is®2theters above the sea level. Its climate is ndtssemi humid.
(Bureau of Information and Statistics in Ahwaz 2011

2.2.2 Resear ch setting of Kermanshah

The city is located in the central part of Kermaatsiprovince with the position of 47 degrees andidutas of the
east and 19 degrees and 34 minutes of the northT(®) territory is kind of semiarid and with coolstieppes
(moderate and alpine climate). Its physiographyaies to a field and foothill; in addition, its gkgion from the sea
level is 1200 meters.

2.2.3. Resear ch setting of Bushehr

Bushehr seaport is the capital of Bushehr provittde.situated in the west of the province andeers over an area
of 1441 square kilometers. Its geographic limits specified by 50, 837ftom the east and 28, 957drom the
north. (9).

2.3 The project has been conducted with an adherenceto the following steps:

1. Data Collection

The data related to Plylparticles of 2011 was obtained from EXCEL filerfrahe organization of environmental
protection in Ahwaz, Bushehr and Kermanshah.

2. Production of Input File from Raw Data
To make the file, the following steps were takem irow:
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Temperature and Pressure Correction, Conformitythef unit with the model, primary processing, see@ond
processing, code writing, Calculating daily measdshon codification, condition modification, prirgakiltering
and secondary filtering.

Data analysis:

Air Q model is based on statistical equations. Sarapmmunity was Ahvaz city which was considered omillion
persons approximately. Data capture was collefaiedriteria air pollutants. Attributable propontiavas calculated
as following formula:

AP= SUM {[RR(c)-1] x p(c)} /SUM [RR(c) x p(c)]

Where: p(c) is population of city

In statistics and mathematical epidemiology, retatisk (RR) is the risk of an event (or of devéfgpa disease)
relative to exposure. Relative risk is a ratio led probability of the event occurring in the exmgbgeoup versus a
non-exposed group.

_ Probabiliy of event wherexposed
probability of event whemon- exposed

Attributable proportion was multiplied at baselineidence and divided to 100btained value should be multiplied
at population (1f). The results will be the excess cases of moytalit morbidity attributed to given pollutant
(PMyo).

RESULTS

Table 1shows that the concentration of particulate mattethree city. The average concentration of palditu
matter in Ahvaz higher than Bushehr and Kermanshah.

Table 2 shows that the commutative number of cesaged to respiratory patients estimating the miipof the
relative risk (RR=1.008) and the rate of basis eymece 1060 per f0ndividuals is 2278 subjects. Approximately
50 percent of the cases have occurred in the dags whe PMyconcentration has not surpassed 300 micrograms
per cubic meter.

Table 3 indicates that the cumulative number ofcthreliac disease cases is 866 persons in an atterappraise the
midpoint of the relative risk (RR=1.009) and thteraf the basic emergence 436 petih@ividuals.

Table 4 demonstrates that the cumulate number sfiredory disease cases turns out table 1262 person
estimating the midpoint of the relative risk (rr888) and the rate of the basic emergence 1260@endividuals.
Approximately, 74 percent of those cases have oeduturing the days when Rjoncentration has not surpassed
250 micrograms per cubic meter. It has to be oleskthiat 1262 subjects have all been attributabtbdn contact
with PMy,. The digits 10634 are better justified for Kermfzais in case the total number of cases relevartiao t
respiratory disease patients is considered in thé&rences to hospitals

Table 5 shows that the cumulative numbers of cardisease cases is 484 subjects to estimate thEoimidf the
relative risk (RR=1.009) and the rate of the basieergence 436 per 105 persons. Nearly 74 perceéhesé cases
have taken place during the days whenfPddncentration has not trespassed 250 micrograrayiec meter.

Table 6 indicates that the cumulative number opiratory disease cases tends to be 310 applicams wthe
midpoints of the relative risk (RR=1.008) and tlasib emergence rate, 1260 pet it@lividuals are estimated.

Table 7 reveals that the cumulative number of eardlisease cases is 119 subjects when the midfooirthe
relative risk (rr=1.004) and the rate of the basiwergence, 436 per 2persons is calculated. It should be noted that
119 applicants have all been attributable to thetami with PM.

DISCUSSION

4.1. Quantify PM 1, effects on respiratory and cardiovascular disease in Ahvaz

Table 2 shows that the approximately 50 percethi@tases have occurred in the days when thgd®htentration
has not surpassed 300 micrograms per cubic mdteshduld be noted that the whole 2277 individuals a
attributable to the contact with B)M The rate rise has been 726 persons in compartsahe figure of 2010. The
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number of 12222 persons is more justifiable for &hvif the total number of the subjects referrindghtspitals for
respiratory diseases is taken into considerati@eoAdingly, the number of the patients sufferimgnirthe respirator
diseases attributable to the contact with;PMughly involves 18.65 percent of the total sut§egoing to hospital
for the same hygienic consequence. The figure sepits an increase of 6% in proportionate to thee ghprevious
year. Table 3 indicates, about 50% of the casee bacurred during the days when BMoncentration has not
surpassed 300 micrograms per cubic meter. It oioghé remembered that 866 subjects have all béinusable to
the contact with Pi. The rate of 4229 subjects for Ahvaz will be muifiable provided that the total number of
the non hospitalized cases created by the cardiolasdiseased is taken into account. Based omc¢heunt put
forward, it is deduced that 20.51 percent of thaltsubjects referring to the hospital can neadyatiributed to the
patients suffering from the cardiovascular diseasesto their contact with Pjyl

4.2. Quantifying the PM jseffects on the cardiac and respiratory diseases K er manshah

Table 4. It has to be observed that 1262 subjemis lall been attributable to their contact with N he digits
10634 are better justified for Kermanshah in cdse total number of cases relevant to the respyatisease
patients is considered in their references to halspiln this regard, the number of the applicamtisospitals for the
respiratory diseases attributed to the contact Wit is about 11.88 percent of the total subjects. 8o t
cumulative numbers of the hygienic consequence 7&%® individuals for the estimation of low relativesk
(RR=1.0048) and 1686 persons for the appraisaigsf telative risk (RR=1.0112). according Table Shbuld be
seem that 484 subjects have all been attributélgetocontact with Pl.therefore, the rate of 3674 persons becomes
more justified for Kermanshah if the total numb&applicants going to hospitals for their cardiamaar diseases is
taken into account. In this regard, the numberaspital applicants for their cardiovascular dissasttributable to
their contact with PN, is about 13.17 percent of the total subjects snffefrom the same illness.

4.3. Quantifying PM (4 effects on the respiratory and cardiac disease in Bushehr

Table 6 indicates that the cumulative number opiratory disease cases tends to be 310 applicams wthe
midpoints of the relative risk (RR=1.008) and trasib emergence rate, 1260 pef ir@tlividuals are estimated.
About 60 percent of these cases have happenedydhierdays when the Pllconcentration has not trespassed 300
micrograms per cubic meter. Attention should bed faithe fact that 310 persons have all been at&ibto the
contact with PM,. So the number, 2293 subjects will be of greatstifjcation for Bushehr when the total number
of applicants for their respiratory diseases igtakospital in to consideration. In this regardplaant number of
the respiratory diseases attributed to the contébt PMy, is about 13.6 percent of the total subjects with dame
hygienic consequence. Table 3.7 reveals that theulaiive number of cardiac disease cases is 11j@asbwvhen
the midpoint for the relative risk (rr=1.004) am trate of the basic emergence, 436 pépkdsons is calculated. It
should be noted that 119 applicants have all béebwable to the contact with Py The number of 793 persons
will be of better justification for Bushehr as soas the total number of cusses referring to hdspftar their
cardiovascular diseases is considered. In thisdegjae number of cardiovascular disease applicatiibutable to
the contact with PM has been 15 percent of the total applicants wighseme hygienic consequences. In 2011, of
the three research setting, Ahvaz with its p’géoncentration has allocated 323.78 annual meanhighest) to
itself; where as, Bushehr and Kermanshah with [£.gfmcentration have appropriated 234.23 and 174®4af
annual concentration (the lowest) for themselvésdiSs done in 29 European cities, 20 Americaegitind some
cities of the Asian countries, represent the fhat the hygienic effects related to the short teomtact with PM,
appear to be identical in the different cities led eveloped countries and developing ones, furtbies, in lieu of
each 10 p.g/fincrease of daily PM concentration the rate of death risk rises up efent. Thus, 150 p.g/m
concentrations are interpreted as 0.5 percentaseref daily death toll (10), (11). The surveys ameta analysis
carried out to determine the short term effectsnomtalities uncovered that with 10 p.g/imcrease (with certainly
intervals of 95 percent), the estimated rate ofeffiect is given as follows: 1.7 percent in BankKok(2.3%) (12),
Mexico City 1.83 percent (0.9-2.7%) (13) Santiagt?a (0.9-1.4 percent) (14), Inchan 0.8% (0.2-1.&@at) (15),
Brisbin Australian 1.6% (0.5-2.6 percent) (16) %dr).95 percent (0.32-1.6 percent) (17). Reponte lzadso been
made concerning the estimate of respective mortalith PM,o or TSP from Shin Yang of China. Seven cities of
South Korean (18) and New Delhi (19). It is disestrihat the current investigations have been paddrin the
cities where the basic situations such as populatibmate, the use of smoke, chimneys of houses, pational
encounter socio-economic conditions and ;PMoncentration have varied greatly and involved extensive
spectrum. As a result, it seems reasonable to gkzeeithe available data into the areas where atubdave not
curried out. For example, the projects done in Mexiity, Bangkok and Santiago were reported to tlheeaverage
PMygconcentration of 45.65 and 115 p.§/fhe maximum concentration have also been 121.2#87380 p.g/m
‘Mean while ,the relation ship of response concéntravould probably get out of the linear state, ®ofollow the
prudence, the range of linear assumption needs tee$tricted. These research projects provide dmeiccing
witnesses all in all. Bassed on their implicatiBM 10plays a significant role in increasing the rali. Although
the relative risk comes down for every individuallot of people are exposed to the concentratioittwmeans
PM,ghas a crucial effect on the public health. Basedargression model of examining the air pollutiorten
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cities of the United States, Schwartz has calcdlttat the relative risk for the adults older ti&hwould be two
percent in lieu to each 10p.glimcrease of Pl (20).In 2005, Tominez and colleagues utilized ARQ model to
assess the PMhygienic effects on Trusty in Italy. According tfee results obtained from the research 1.8 percent
of the total cardiovascular mortalities and 2.5cpet of the respiratory mortalities were attributexd the
concentrations higher than 20 p.g/f21). In 2008, Goudarzi et.al exploited AirQ model estimate the
PMychygienic effects on Tehran. Based on the resuéty groduced, about 4 percent of the whole cardmyas
and respiratory mortalities is attributed to the@entrations greater than 20 p.g{&2). In 2010, Mohammadi and
colleagues used the AIRQ to estimate the;f’M/gienic effects on Ahvaz. The obtained resultshaf survey
indicated that nearly 13 percent of the total aardscular and respiratory mortalities are attridute the
concentrations higher than 180 p.8/i23). Owing to the fact that the present has fiukfrom the AIRQ model,
a comparison of the findings made in Tehran, Ahaghehr, Kermanshah and Tristy shows the figusefsliows:
the no hospitalized applicants for respiratory eadliac diseases attributed to Bhh Ahvaz have allocated 19% of
respiratory reference and 20% of cardiac referétiee highest rate), in Bushehr 14% of respiratefgnrence and
15% of cardiac reference and in Kermanshah 12%regspy reference and 14% of cardiac referencedsphials
(the lowest rate). The reason Ahvaz has got theesigrate is became of higher concentration arttiguduration
of the dusty air in the city.

Figure 1- Map of Resear ch Settings (Ahwaz, Bushehr and Ker manshah)
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Figure 2: Resear ch Profile
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Table 1. PM 4o Concentration in terms of microgram per Cubic Meter to be used in the model (Ahwaz, Bushehr and Kermanshah 2011)

(PMyc) Parameter; Bushehr Kermanshgh Ahwaz
Annual Average 234.23 174.26 323.78
Summer Average 241.15 214.81 361.[18
Winter Average 227.09 132.12 283.89

Table 2. Index Estimation of Relative Risk, Part and Cases Attributable to PM jsfor Respiratory
Patients Referring to Hospitals (BI=1260) (Ahwaz 2011)

Estimation | Relative Risk(High) Part Attributable  rBulative Number of Caser
Low 1.0048 12.0968 1476.9
Mid-Point 1.008 18.6568 2277.9
High 1.013 27.1513 1147.1

Table 3.Estimation of theindexesfor the Relative Risk. Part and Cases Attributable to PMjsfor Cardiac Patients Referring to Hospitals

(B1=436) (Ahwaz 2011)

Estimation | Relative Risk(High) Part Attributable  r@ulative Numberof Caser
Low 1.006 14.6772 620.1
Mid-Point 1.009 20.5106 866.5
High 1.013 27.1513 1147.1

Table4.Estimation of theindexesfor the Relative Risk, Part and Cases Attributableto PM, for Cardiac Patients Referring to Hospitals

(BI=1260) (Kermanshah 2011)
Estimation | Relative Risk(High) Part Attributable  r@ulative Numberof Caser
Low 1.0048 7.4842 795.0
Mid-Point 1.008 11.8809 1262.0
High 1.0112 15.8786 1686.6

Table5.Estimation of theindexesfor the Relative Risk, Part and Cases Attributable to PMisfor Cardiac Patients Referring to Hospitals
(BI1=436) (K ermanshah 2011)

Estimation | Relative Risk(High) Part Attributable r@ulative Numberof Caser(Individual
Low 1.006 9.1834 3375
Mid-Point 1.009 13.1704 484.1
High 1.013 17.9719 660.6

Table 6. Estimation of theindexesfor the Relative Risk, Part and Cases Attributable to PM yfor Cardiac Patients Referring to Hospitals

(BI=1260) (Bushehr 2011)

Estimation | Relative Risk(High) Part Attributable r@ulative Numberof Caser(Individual
Low 1.0048 8.6309 169.8
Mid-Point 1.008 13.6021 310.2
High 1.0112 18.0603 411.9

Table 7. Estimation of theindexesfor the Relative Risk, Part and Cases Attributable to PM yfor Cardiac Patients Referring to Hospitals

(BI=436) (Bushehr 2011)

=

estimation| Relative risk (high) Part attribute alhl€€ommunicative number of cuses (individua
Low 1.006 10.5607 83.3
Mid-point 1.009 15.0465 118.3
High 1.013 20.3716 160.8
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