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Analysis on the Effects of Particular Matter Distribution on the Number of
Outpatient Visits for Allergic Rhinitis

Ju Hyun Park’, Young Yong Park', Eunjoo Lee?, Kwang-Soo Lee’

'Department of Health Administration, Yonsei University Graduate School; *Bigdata Steering Department, National Health Insurance Service; *Department
of Health Administration, Yonsei University College of Health Sciences, Wonju, Korea

Background: This study aims to analyze the effects of air pollutants, such as particular matter, to the number of outpatient visits for
allergic rhinitis in eup, myeon, and dong administrative boundaries.

Methods: Dependent variable was the number of outpatient visits for allergic rhinitis per 10,000 people by region. Independent
variables were air pollutants such as PM;g, PM, 5 SO,, O3, CO,, NO,, and temperature that estimated by using Kriging analysis in all eup,
myeon, and dong boundaries. Panel analysis was applied for the analysis to prove the relation between outpatient visits and the
concentration of air pollutants.

Results: Analysis results showed that particular matter concentration varied by regions and season. Panel analysis showed that
outpatient visits for allergic rhinitis had positive relationships with PM;q, PM,s, SO,, O3, and CO, in all panel models.

Conclusion: Regional variation of particular matter concentration should be considered in establishing regional policies for allergic
rhinitis.
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Figure 1. Study model.
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Table 1. Descriptive statistics of study variables by season

Analysis on the Effects of Particular Matter Distribution on the Number of Outpatient Visits for Allergic Rhinitis

of. Selehs Adaclo] iyl e @8 e 4R &4 9l
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(6-890), 712(0-1190), A2(128, 1292 217} T 3le] 7145
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B2 R 0] Ak o] Yol AL 176641, 80792 7V
SO, of 5ol AolA 4124, o1 JolH 48752 71 vk ol
12 LRSI A8 oA Sl 1B AS B11% A

¢

Season Variable Meanzstandard deviation Maximum Minimum

Spring (March-May) Qutpatient visits (male) 64.77+38.00 957.91 0
Qutpatient visits (female) 78.90+46.55 833.91 0

PVho 57.99+27.21 31853 1043

PV, 5 29.03+12.03 94.07 376

S0, 0.0045+0.0018 0.0225 0.0010

NO, 0.0233:0.0110 00778 0.0036

05 0.0383£0.0117 0.1146 0.0037

Co 0.4826+0.1210 1.1431 0.1023

Daily mean temperature 12644574 21.14 -4.99

Summer (June-August) Qutpatient visits (male) 41.24+25.63 576.22 0
Qutpatient visits (female) 48.75+30.92 640.51 0

PMig 33.21+13.25 109.35 3.88

PMys 18.83+9.81 65.81 0.00

S0, 0.0037+0.0017 0.0326 0.0003

NO, 0.0164:0.0080 0.0584 0.0026

05 0.0329:0.0129 0.0873 0.0042

Co 0.3937+0.1004 1.0566 0.0869

Daily mean temperature 24.45+3.02 31.80 12.37

Fall (September-November) Qutpatient visits (male) 61.76+36.59 931.63 0
Qutpatient visits (female) 73.44+44.22 717.78 0

PVho 39.02+16.27 117.89 6.95

PV, 5 21.63+11.26 85.24 1.06

S0, 0.0035+0.0012 00124 0.0004

NO, 0.0214+0.0105 0.0700 0.0026

05 0.0239:0.009 00818 0.0015

Co 0.1394+0.13% 1.3578 0.1169

Daily mean temperature 14.05+6.83 2184 -1.75

Winter (January-February, December) Qutpatient visits (male) 66.41+41.41 605.78 0
QOutpatient visits (female) 80.79+51.67 805.84 0

PMig 48.19+20.97 169.09 9.55

PMys 29.73+16.76 133.34 47

S0, 0.0045+0.0014 0.0142 0.0005

N0, 0.0259:0.0124 0.0781 0.0029

05 0.0201+0.0094 0.0619 0.0013

Co 0.5973:0.1998 1.7160 0.1242

Daily mean temperature 0.08+3.98 13.92 -16.62

Unit: outpatient visits per 10,000 population; PMy,, PMys: ug/m® other air pollutants (SO, NGO, 0s, CO): ppm.
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Figure 2. Changes in daily average concentrations of PM;o (A) and PM,s (B) in the eup, myeon, and dong boundaries in 2017.
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Figure 3. Change in daily average of number of outpatients per population of allergic rhinitis.
Table 2. Result of correlation analysis
QOutpatient vists PMio PM,5 SO, NO, (0] 05 Temperature
QOutpatient vists 1
PMhg 0.152° 1
PMys 0135 0.761" 1
S0, 01117 0.387° 0.409° 1
NO; 0271 0419° 0.500° 0532 1
co 0.155" 0.490° 0,693 0481° 0671° 1
0; 0129 013’ -0.004 0075 -0457° 0342 1
Temperature -0.242' 0217 -0.267" -0.190° -0.288" -0436" 0.395" 1
*p<0.001.
PMy 5129} PMys $5-129] -8 7] Bt 0.2 AAtsto] o st Table 2= 2418 A|84817] 4 Hlo|el2] e 27)u| =
2 Tefs b Zolch O TS SHoIR AT PM T PM, s HIGTE Ei3relo] 7] © BEAE The) Ak R Aol A
U Bl e 7RA) = A0 2 YRR PMy =2} PMys AR AT} PMio¥ PMysi= AFRIAIG710.761 2 1 $- 352 71 0.
S 6UE 109714 2 7|zto wisf At o dotom, A & Ueht g AlAe] $3Eo] PM T PM, s 2120 RS 5

2o ok 195 28, 1290] 527} obA) e shet e mick
Figure 3 ©|20]§0] 9] 9= THY, AR A2 A3 DA
B - 2§ kel gel=7 e wg%ﬂaﬂom

‘.Q_Oﬂ =2 FHE 5011 ‘11231, 01%
Azgho] 545 7k o]"— ﬁJ,}o]tt]k] TAHA] (PMig, PMys) 559

2 42k AR RS LRSI,

56 https://kshpa.jams.or.kr/co/main/jmMain.kci

o FA e Zart A

7| e HEEE AT E AT ESES 1 0.5 ool lE ¥
$E5-2.50,2FNO, (0.532), NO,2} PM; 5 (0.500), CO2} PM, 5 (0.693),
CO2}NO; (0.671)%1 A 2 = LFept. tha3] Al S Folf 4
Z}o] ZH(variance inflation factor, VIF) 7} AAFSE 23 COLENO, =
ol A VIFZ} 5 o[ F o2 ths-4/d o] oAl =] ik whebA sfid A
oAz 7E 7] L HE4 5 CONOE Al @Jeto] 2415 Al

Health Policy Manag 2020;30(1):50-61



A AR FEe] dH=HG 2ol ek I 24 - EFe 9

Bt
Tables 3-6.2 4} ob ol 4] ot 2711 e] 21 1l
olgZd=oll thisf tAIHA|(PMyo, PMas)2F H7] 2 H=2 0] e
e S o o AE Alolck T AR S S B
7] ahtol s A Sfafol § 710} 57 wizee] T
7102 B1418 = G1k Table 33} Table 41 PMyp & -2 S¥4-,
Table 52} Table 62 PM, 55 8 S 42 AAsto] 4
ol

Table 3. Result of panel analysis for rhinitis outpatient visits with

PM;o (male)
Variable Day model 3 Days model 5 Days model
P 00013’ 0.0023" 0.0038"
S0, 0.0032" 0.0057" 0.0069"
0 0.0049" 00076 00079
Temperature 00015 00015 0.0029°
Saturday (ref: weekdays) -0.1523° -0.1431° 01317
Season (ref: 3, 4, 5)
Summer (6, 7, 8) -0.0947° -0.0401 -0.0200
Fall (9, 10, 11) 01613 02335 0.2669"
Winter (1, 2, 12) 01873 0.2459° 0.2842°
_cons 1.4683° 1.1828" 1.0055°
R
Within 0.155 0.202 0.235
Between 0015 0.020 0.039
Overall 0.082 0.070 0073
ftef, reference.
p<0.001.

Table 4. Result of panel analysis for rhinitis outpatient visits with

PM;, (female)
Variable Day model 3 Days model 5 Days model

PMio 0.0014" 0.0024° 0.0041°
S0, 0.0034" 0.0080" 0.0073°
03 0.0052" 0.0081" 0.0084"
Temperature 0.0018" 0.0017° 0.0031°
Saturday (ref: weekdays) 0.1915° 01813 -0.1687°

Season (ref: 3, 4, H)

Summer (6, 7, 8) -0.1009" -0.0440° -0.0215"

Fall (9, 10, 11) 0.1643° 0.2388" 0.2746°

Winter (1, 2, 12) 0.1993" 0.2590" 0.2988"
_cons 15372 1.2388" 1.0500°
R

Within 0.189 0.240 0.275

Between 0.016 0.020 0.036

Overall 0.103 0.087 0,089
f{ef, reference.
p<0.001.
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Table 5. Result of panel analysis for rhinitis outpatient visits with

PM,s (male)
Variable Day model 3 Days model 5 Days model
PMys 0.0004" 0.0006" 0.0030°
S0, 0.0038" 0.0069" 0.0081°
03 0.0053" 0.0084" 0.0091"
Temperature 00017 00013" 0.0029"
Saturday (ref: weekdays) 01502 -0.1439" 01324
Season (ref: 3, 4, 5)
Summer (6, 7, 8) -0.1150° -0.0699" -0.0639"
Fall (9, 10, 11) 01535 02222 0.2487°
Winter (1, 2, 12) 01832 02329 0.2654"
_cons 1.4834° 12119 1.0403°
i
Within 0.150 0.19% 0224
Between 0.008 0.011 0018
Overall 0.077 0.062 0.062
Bef, reference.
p<0.001.

'H9Y PMyper T8 SR 35U H L F ol 4 PMye0] 10
g/m’ Z7Vgtof whet g o] A 27)u) ¢ elefol §-74=3.8% 57}
5H1.21, 0,2+ 0,7} 3 9] S7 kol whet 2424 0.69%, 0.79% 57+
SFATH(Table 3). 079 9] PMyo2 78 W42 715U Bt ol
A PMy©] 10 pg/m® Z:7Fo1HA] =] of g o] | 27111 @]l 87
T 4.1% 57tohs 23S BTk SO, o T S7F wf 0.73%,
Os= 391 571 1 0.84% F7Foh= 212 UERITH(Table 4).

WA PM, 55 8 SY MR 315U P g ol A= PM2.57}
10 g’ 27}l 3] Skl 2]919) Slefol 84 3.0% 27}
S 202 Uehy o] 0,90 05 8 691 27F2 o] Sfefol g%
7} Z42F 0.81%, 0.91% Z715H= AT} LFERITHTable 5). 01419]
PM,5 59 HA 2o A= PM, 57} 10 ug/m’ S71gto]| whel 041 2]
=718 Aol &= 3.3% 57 I8k= AkE E A SO7}
S 7k u] 0.85%, 0571 o T 7k wf 0.97% £l o] 871

£ =ol& A2 U tH(Table 6).
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https://kshpa.jams.or.kr/co/main/jmMain.kci 57



Park JH, et al *

Table 6. Result of panel analysis for rhinitis outpatient visits with
PM, 5 (female)

Variable Day model 3 Days model 5 Days model

PMys 0.0006" 0.0007" 0.0033"
S0, 0.0040" 0.0073° 0.0085"
03 0.0057" 0.0089" 0.0097"
Temperature 0.0020" 0.0015° 0.0031"
Saturday (ref: weekdays) -0.1893" -0.1822° -0.1695"
Season (ref: 3, 4, 5)

Summer (6, 7, 8) 01225 -0.0753" -0.0681"

Fall (9, 10, 11) 0.1557" 02271 0.2557"

Winter (1, 2, 12) 01946 02457 0279
_cons 15536" 1.2684° 1.0849"
Jia

Within 0.184 0.232 0.264

Between 0.008 0,011 0.017

Overall 0.097 0078 0.076
ftef, reference.
p<0.001.
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