
 مجله سلامت و محیط، فصلنامه ي علمی پژوهشی
انجمن علمی بهداشت محیط ایران

1- دکتراي بهداشت محیط، استادیار دانشکده بهداشت و مرکز تحقیقات فن آورى هاى زیست محیطى، دانشگاه علوم پزشکى جندى شاپور اهواز

2- (نویسنده مسئول): دانشجوى دکتراي بهداشت محیط، دانشکده بهداشت، دانشگاه علوم پزشکى جندى شاپور اهواز

3- دکتراي آمار، استادیار دانشکده بهداشت، دانشگاه علوم پزشکی اهواز

4- دانش آموخته کارشناسى ارشد زیست شناسى دانشگاه پیام نور تهران

5- دانشجوي کارشناسی ارشد پرستاري، دانشکده پرستاري، دانشگاه علوم پزشکى جندى شاپور اهواز

برآورد تعداد موارد مرگ قلبی عروقی، سکته قلبی و بیماري مزمن انسداد

 (NO
2
COPD ناشی از در معرض قرار گرفتن با آلاینده دي اکسید نیتروژن( ریوي

با استفاده از مدل  Air Q  در هواي شهر اهواز در سال 1388

غلامرضا گودرزي1،   محمد جواد محمدي2، کامبیز احمدي انگالی3،   بصیر محمدي4،  زهرا سلیمانی2،   علی اکبر بابایی1،   عبدالکاظم نیسی1،  سحر گراوندي5 

چکیده 

Mohamadi.m@ajums.ac.ir
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مقدمه

YOLL
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Air Q Goudarzi

NO
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مواد و روش ها

Air Q2.2.3

NO
2

NO
2

NO
2

Air Q

Air Q

  

جمع آوري داده ها 

Excel

Chemiluminance

تصحیح دما و فشار غیر استاندارد

P
1
V

1
/T

1
=P

2
V

2
/T

2

T
1

 V
1

P
1

T
2

V
2

P
2

0K

0K

atm P
1

m3 V
1

0K T
1

V
2

V
2
 =T

2
/273.15 P

2

تصحیح دما و فشار و انطباق واحدها با مدل

NO
2

NO
2

Excel

Excel

 

جدول1 :1واحد سنجش شده توسط سازمان محیط زیست اهواز و واحد مورد نیاز مدل 
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NO
2

F

B

C
1
 = 27315٫ + B

1

D
1 
= (1013.25 × e (-(0.0342 × 1520) / C

1
))

E
1
 = D

1
 / 1013.25

G
1 
= ((273.15 × E

1
) × (1.25 × F

1
)) / (C

1
)

نوشتن کد

NO
2

B1= Left (A1, 3)

محاسبه میانگین روزانه  بر مبناي کدگذاري

NO در ایستگاه اداره کل
2
جدول2:  نمونه اي از تصحیح دما و فشار براي آلاینده 

جدول 3:  نوشتن کد بر اساس تاریخ
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IF (B24<>B25, AVERAGE (C1:C24)

 B B24

C1:C24 B25

اصلاح شرط

Excel

h

 IF(B24<>B25,AVERAGE(D1:D24)

False

فیلترینگ اولیه

Auto filter Data

Does not equal to False

NO
2

Intermediate

فیلترینگ ثانویه

Intermediate

is greater than or equal to 150

is less than 160

Intermediate

Input file

یافته ها 

 
NO

2

 National Ambient Air Quality= NAAQS 

 
NO

2
  μg/m3 (Standards

  μg/m3

 
NO

2

 μg/m3

NO
2

NO
2

NO
2

 

NO
2

 NO
2

μg/m3

  μg/m3

μg/m3

  μg/m3

NO
2

NO
2

NO
2

NO
2
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No impact

 
NO

2

NO
2

 μg/m3
 
NO

2

 μg/m3

μg/m3

μg/m3

COPD NO
2

 
NO

2

NO
2

COPD

NO
2

COPD

COPD

 μg/m3
 
NO

2

μg/m3

μg/m3

 μg/m3

NO بر حسب g/m3μ براي استفاده در مدل
2
جدول 4: غلظت هاي 

- : عدم پاسخدهی دستگاه.
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بحث 

Acute myocardial infarction

 
NO

2

μg/m3

μg/m3
 
NO

2

 
NO

2

μg/m3

AP

NO در برابر فواصل غلظت توسط مدل درشهر اهواز در سال 88 
2
شکل 1: رابطه میان تعداد تجمعی موارد سکته قلبی منتسب به 

NO در برابر فواصل غلظت توسط مدل
2
شکل 2: رابطه میان تعداد تجمعی موارد مرگ ناشی از بیماري هاي قلبی ـ عروقی منتسب به 

 درشهر اهواز در سال 88

µg/m3 غلظت دي اکسید نیتروژن

µg/m3 غلظت دي اکسید نیتروژن
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NO

2

μg/m3

 μg/m3
 
NO

2

Schwartz

PM
10

μg/m3

Air Q Tominz

 PM
10

 Goudarzi μg/m3

Air Q

 
PM

10

μg/m3

 
PM

10

μg/m3

PM
10

μg/m3

μg/m3

TSP  PM
10

NO در برابر فواصل غلظت توسط مدل درشهر اهواز
2
شکل 3: رابطه میان تعداد تجمعی موارد بیماري مزمن انسداد ریوي(COPD) منتسب به 

 در سال 88

µg/m3 غلظت دي اکسید نیتروژن
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نتیجه گیري

NO
2

Air Q Goudarzi

NO
2

 μg/m3

 μg/m3

NO
2

NO
2

تشکر و قدردانی

U Air Q
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  ABSTRACT
Background and Objectives: According to the WHO estimates, air pollution is accounted for about 

800000 premature death of cardiovascular and respiratory disease and lung cancer resulted from air 
pollution throughout the world; approximately 150000 cases of those deaths occur in south Asia. 

The studies conducting on short-term and long-term effects are reported in terms of admission rate, 

consulting with a physician, number of a particular disease, death, and years of the lost life (YOLL). 
We used Air Q2.2.3 (Air Quality Health Impact Assessment) Model to evaluate adverse health effects 

caused by NO
2
 exposure in Ahvaz City during 2009. NO

2
 reacts with ammonia, moisture, and other 

compounds to form small particles. These small particles penetrate deeply into sensitive parts of 
the lungs and can cause or worsen respiratory disease, such as emphysema and bronchitis, and can 

aggravate existing heart disease, leading to increased hospital admissions and premature death.

Materials and Methods: First the data required was collected from Ahvaz Environment Organization 
and Meteorological Organization. Then, this data were processed by Excel software through 

correcting temperature and pressure, coding, averaging and filtering. Finally, the data processed 

were entered to Air Q model. This model is a valid and reliable WHO-proved tool to estimate the 
potential short term effects of air pollution. This model includes four screen inputs (Supplier, AQ 

data, Location, Parameter) and two output screens (Table and Graph).  

Results: It was found that the Meteorological and Environment Organization stations have had the 
maximum and minimum NO

2
 concentration respectively. Moreover, the annual, summer, and winter 

average and 98cile of this pollutant was 27, 6, 43, and 115 µg/m3 respectively. The cumulative 

number of myocardial infarction resulted from NO
2 
exposure was estimated to be nine persons per 

year. This value for the cardiovascular death was found to be 19 cases. Finally, the COPD cases was 

estimated to be seven per year.

Conclusion: Air Q software calculated relative risks, attributable proportion, and baseline incidence 
using data processed by Excel and presents the output as the cause specific deaths. It is noteworthy 

that there is no model that can estimate all of the pollutants health effects simultaneously. 

Cumulative number of persons for acute MI  attributed to NO
2
 exposure was 9 in 2009. Moreover, 

51% of this number  occurred in the days with concentrations lower than 60 µg/m3. It should be 

noted that 72% of this value are corresponded to the days with concentrations below 90 µg/m3. The 

total cumulative number of cardiovascular death attributed to exposure with NO
2
 during one year of 

monitoring was 19 persons. 60% of these cases have occurred in days with NO
2
 levels not exceeding 

90 µg/m3. Cumulative number of hospital admission of COPD attributed to exposure with NO
2
 

during one year of monitoring was 7 persons.87 % of these cases have occurred in days with NO
2
 

levels not exceeding 110 µg/m3.

Keywords: AirQ2.2.3 model, Relative Risk, Baseline Incidence, Attributable proportion, 

Quantification, Health, Ahvaz [
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