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Construction of air quality health index for respiratory diseases in Urumqi SHI Yu®, WU D/’
Yilipa YILIHAMU °, ZHENG Yanling®, ZHANG Liping” (a. School of Public Health b. School of Medical
Engineering and Technology, Xinjiang Medical University, Urumgi, Xinjiang 830017, China)
Abstract:

[Background] Air quality health index (AQHI) is derived from exposure-response coefficients cal-
culated from air pollution and morbidity/mortality time series, which helps to understand the
overall short-term health impacts of air pollution.

[Objective] To study the effects of common air pollutants on respiratory diseases in Urumgi and
to develop an AQHI for the risk of respiratory diseases in the city.

[Methods] The daily outpatient volume data of respiratory diseases from The First Affiliated
Hospital of Xinjiang Medical University, meteorological data (daily mean temperature and daily
mean relative humidity), and air pollutants [fine particulate matter (PM,s), inhalable particulate
matter (PM,,), sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon dioxide (CO), and ozone (0s)]
in Urumgqi City, Xinjiang, China were collected from January 1, 2017 to December 31, 2021. A dis-
tributed lag nonlinear model based on quasi-Poisson distribution was constructed by time-strati-
fied case crossover design. Adopting zero concentration of air pollutants as reference, the expo-
sure-response coefficient (8 value) was used to quantify the impact of included air pollutants on
the risk of seeking medical treatment for respiratory diseases, and the AQHI was established.
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The association of between AQHI and the incidence of respiratory diseases and between air quality index (AQl) and the incidence of res-
piratory diseases was compared to evaluate the prediction effect of AQHI.

Each 10 ug-m~ increase in PM,,, SO,, NO,, and O; concentrations presented the highest excess risk of seeking outpatient services
at 3 d cumulative lag (Lag03) and 2d cumulative lag (Lag02), with increased risks of morbidity of 0.687% (95%Cl: 0.101%, 1.276%), 17.609%
(95%Cl: 3.253%, 33.961%), 13.344% (95%Cl: 8.619%, 18.275%), and 4.921% (95%Cl: 1.401%, 8.502%), respectively. There was no statistically
significant PM, ; or CO lag effect. An AQHI was constructed based on a model containing PM,,, SO,, NO,, and O,, and the results showed
that the excess risk of respiratory disease consultation for the whole population, different genders, ages, or seasons for each inter-quartile
range increase in the AQHI was higher than the corresponding value of AQI.

PM,,, SO,, NO,, and O; impact the number of outpatient visits for respiratory diseases in Urumgqi, and the constructed AQHI
for the risk of respiratory diseases in Urumgi outperforms the AQl in predicting the effect of air pollution on respiratory health.

air pollution; respiratory disease; air quality health index; air quality index; daily outpatient visit
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Table 1 Daily outpatient visits of a hospital, air pollutant concen-

trations, and meteorological factors in Urumgi from 2017 to 2021

= =/IME RAE
2% (Parameter P,
2X( ) X (Min) 25 75 (Max)
7112 %438 (Outpatient data)

liZEE

. . 177.92 85.35 3.00 100.00 197.00 47.00 428.00
(Total outpatient visits)
ﬁ(Female) 78.45 3707 O 44.00 86.00 107.00 246.00
B (Male) 99.47 49.69 1.00 54.00 108.00 140.00 216.00

265% (=65 years) 36.22 19.54 0 18.00 38.00 52.00 89.00

<65% (<65 years) 141.70 6762 0 82.00 154.00 195.25 380.00

TS RMIEER (Air pollutant variable)/(ug:m™)

PM, 56.71 58.83  6.41 19.27 28.70 72.77 374.09
PMy, 100.01 81.58 9.00 52.00 78.00 124.71 1465.59
SO, 10.06 505 353 7.7 877 11.09 50.01
NO, 43.42 19.63 7.26 29.38 39.18 5432 139.72
CO/(mg:m™) 114 075 037 0.62 084 143 521

0, 61.51 34.57 8.04 32.00 54.00 86.70 164.00
S L #E(Meteorological variable)

BHHYSE

(Daily mean temperature)/°C

H 983 E FE (Daily

mean relative humidity)/%

8.98 12.50 -22.70 -1.55 10.80 20.30 30.70

55.16 18.93 5.00 40.00 54.25 70.85 98.00

1B T ARFERET,
KBRS IR R G R R E Y 28R m, £H
TR E R, PM, . PMy. SO,. NO,. CO. O, SRETE
Lag3. Lag3. Lag2. LagO. Lagl. Lagl XJ Mk & A& IR
HIFI N2 EMFEMER K, BEUX 2 (excessive risk, ER)
53 579 0.010(95%Cl: -0.005~0.025). 0.003(95%Cl:
-0.001~0.007). 0.172(95%Cl: 0.001~0.372). 0.061
(95%Cl: 0.027~0.097). 0.014(95%Cl: -0.076~0.114)
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[Note] A: PM,5; B: PM,,; C: SO,; D: NO,; E: CO; F: 0. The red dashed line refers 0 of ER, and the results can be considered statistically significant if all ER

values are above the red dashed line.

1 2017—2021 FEEATFHARUSEI TR A LR B 72 AREVBER 2 KL

Figure 1 Excess risk of daily visits for respiratory diseases due to air pollution in Urumqi from 2017 to 2021
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Table 2 Bi-pollutant model of excess risk of daily visits for respi-
ratory diseases due to air pollution in Urumgi from 2017 to 2021
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BEBgmI2 ML N5 SRR

S54)(Pollutant)

ER(95%Cl)

PMy,

A% A Z (Adjustment factor)

+50, 1.007(1.001~1.013)"
+NO, 1.001(0.993~1.006)
+0, 1.006(1.001~1.011)"
S0,
+PM,, 1.082(0.936~1.251)"
+NO, 0.864(0.731~1.021)
+0, 1.145(1.004~1.307)"
NO,
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+PMyo 1.027(0.993~1.061)
+50, 1.029(0.996~1.064)
+NO, 1.047(1.012~1.084)"
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Figure 2 Comparison of AQHI and AQI prediction effects on risk
of respiratory diseases in Urumgqi
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