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Abstract; With the data of daily outpatient visits of allergic rhinitis, air pollution and meteorological data in
the three cities of Lanzhou (2014—2016), Tianshui (2016 —2018) and Zhangye (2016 —2018), this study
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analyzes the relationship between relative humidity (RH), absolute humidity (AH) and the daily outpa-
tient visits of allergic rhinitis. In the three cities, the peak period of daily outpatient visits for allergic rhi-
nitis is from August to September. The decrease in RH could lead to significant increase in outpatient vis-
its for allergic rhinitis in the three cities. With the each 1% decrease of RH, the outpatients visit for aller-
gic rhinitis in Lanzhou, Tianshui and Zhangye could increase by 1. 36 %, 2. 30% and 1. 50% , respectively,
while the outpatients visit for allergic rhinities in the three cities have the increase of 14. 92%, 16. 00% and
13. 98% accordingly for each 1 g « m * decrease in AH. Our study suggests that the onset of allergic rhini-
tis is negatively associated with atmospheric environmental humidity, and the dry and low-humidity envi-
ronment is an important risk factor for allergic rhinitis in arid area. Compared with RH, AH could better
reflect the effect of environmental humidity on allergic rhinitis
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humidity , RH) 4 ] /5 2 PF i 20 58 18 B2 19 46 A, {2 9L
AR RZHIT T RH 55 R KK R (He et al,
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e RH AL AH A0 BREE IR BT 45 b5 . LU H R 4
22PN KT N AR A A AR B
T BOME B R I O AR L R T A BT AR v B R K R
5 R RS R AR A

L1 #iEkiR

2N 2014—2016 4F b B v 5 48 H 112 80
R VE T =M T A 10 R B BE Be . KK Fl 5K 4 T
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WeatherData/, £ 5. H % Ui X3 f1 RH %,
AH W3R J7 2 5 Z i ik 58 48 1) J7 2 A 6 ok
ZEIRE (AL g » m DB E#EATIHE (Ma et al,
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M fii i (Lee et al,2015), H L, RAFFE K A | &
5T 319 2 K EhF- 405 G vk BE AR R OR RI5
X H o v 5 48 1112 N B 52 ), I (58 ] WE A% &
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Fig. 1 Changes of daily outpatient visits for allergic
rhinitis in (a) Lanzhou from 2014 to 2016,
(b) Tianshui from 2016 to 2018,
and (¢) Zhangye from 2016 to 2018
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F1 2014—2016 F£ =M .2016—2018 EXRKFIKBAKKTEMR KK ERFE
Table 1 Characteristics of air pollutants and meteorological factors in Lanzhou from 2014 to 2016,
Tianshui and Zhangye from 2016 to 2018

RIF T i DX R 4E 5y RAFEEH R Y 1E T e 22 R/ME LA &AM
RH/% 57.37 17.07 17. 00 58. 00 97. 00

AH/(g+ m™*) 5. 74 3.75 0.71 4. 96 16. 42

N i/ C 8.58 10. 26 —17.50 10. 40 27. 60
2015;}!016 G/ (m + s 1) 1.67 0.57 0.50 1. 60 4.90

NO; #JE/(pg » m*) 50. 87 21.24 12. 00 48. 00 140. 00

O3 WePE/(ug » m™*) 81. 85 33.37 18. 00 76. 50 194. 00

PMy s ¥ i/ (pug « m ™) 54,16 26. 88 12. 00 46. 00 327.00

RH/% 64.51 12.55 21.00 64.00 97.00

AH/(g+ m™?%) 8.13 4,48 0.91 7.56 18. 20

) K/ C 12.48 9.55 —10. 20 13.45 30. 40
2016ji7§018 R/ (m - s 1) 1.94 0.77 0. 60 1.80 6. 00
NO; %{fﬁ/(pg em ®) 34. 68 15. 49 7.00 32.00 88. 00

Os W/ (ug » m™?) 92.18 34.02 4,00 92. 00 210. 00

PMy s ¥/ (pug « m™*) 40. 94 25. 66 8. 00 34. 00 178. 00

RH/% 45. 85 16. 33 12. 00 44,50 100. 00

AH/(g* m™*%) 4.85 3.71 0.56 3.51 17.09

N K/ C 8.71 12.42 —22.40 10. 35 30. 80
201?%018 K/ (m s 1) 2. 88 1.02 1.00 2.70 8.90
NO, ¥/ (pg » m™?) 20.22 8.16 3.00 20. 00 50. 00

Os W/ (ug » m™?) 105. 15 27.42 38. 00 103. 00 229. 00

PM, s #¢ )% /(pg » m™?) 34,42 25. 86 3.00 29. 00 352.00

45.85% M 4.58 g« m *; KUK fm,. HHY
RH F1 AH 43518 64.51%F18.13 g+ m *, X F
AR . KK B Bom (12.48°CH L, 22 H 3
ARG (8. 58 C), 2N AR IK PM,; JiT i ¥ B 3
2o [ 5 O B 25 U A fE ) (GB3095-—2012) —
RIRAEARME (35 pg » m ), 2 M NO, #e B i 1%
FRUER) R BRAEFRE (40 pg e m *), B 2 H2EM K
KR X RH 0 AH AR AR H#AE AT L 5 35 A i
FH TS BE SR AR IRARHIE,
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Fig. 2 Changes of relative humidity and absolute humidity
in (a) Lanzhou from 2014 to 2016, (b) Tianshui from
2016 to 2018, and (¢) Zhangye from 2016 to 2018
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Fig. 3

Exposure response diagram of (a, b, ¢) relative humidity and (d, e, f) absolute humidity with the daily

outpatient visits for allergic rhinitis in cumulative lag of 2 days
(a) Lanzhou from 2014 to 2016, (b) Tianshui from 2016 to 2018, and (¢) Zhangye from 2016 to 2018

(Dotted lines represent the 95% confidence interval of relative risk, and the horizontal line represents relative risk=1)

®2 HEMEBEEGEMNEEEAREFERETHEHMEEXA TS ABNERERE (RA:%)
Table 2 Excess risk of relative humidity, absolute humidity on the number of daily
outpatient visits for allergic rhinitis with different lag days (unit: %)

S RH AH

e v FK Wl T Fok T,
RIS 0 R 0.63" 1.36* 0.70" 6.05" 10.75* 7.68%
PR 1R 0.79* 1.60* 0.78* 8.27" 11.73* 8.03*
PR E 2 KR 0.67" 0.71" 0.54" 8. 24" 5.46" 7.21"
PR S 3 R 0.44" 0.48* 0.38" 6.72" 2.62" 5.23%
SR GIERIPN 0.52" 0.40" 0.54" 6.77" 0.62 5.96"
PRME 5 R 0.46" 0.41% 0.38" 4.58" 0.02 3.08*
PRV 6 K 0.40* 0.57* 0.35* 4,33" 1.20 1. 94
FLRME 7 R 0.22" 0.68" 0.17 3.73" 2.26* —0.28
2R G 1R 0.94" 2.24* 1.01* 8.95" 15. 80" 9.92*
ZRME 2 R 1.13" 2.20" 1.19* 11.05* 16. 00" 11.61"
SR 3 K 1.18~ 2.07* 1.24" 12.05* 14.00* 12.30"
B 4 KR 1.26% 2.00* 1.40% 13.13% 11.75% 13.53"
B 5 R 1.32% 2.01% 1.43% 13.60* 9.98* 13. 83"
R 6 X 1.36% 2.11% 1.49* 14.26* 9.42% 13.98*
B TR 1.34% 2.30" 1.50" 14. 92" 9.67* 13.79"

T FoRilid «=0.05 W FMHEAKTKLE .
Note: *

T I R AN BB IS RO . AE B AN A G H . AH
FRREAK 1 g e m % 22 W R AK Mook e S 4 H T
BB BN 14, 92% .16. 00% F113.98% .

indicates passing the significant level test at «=0. 05.
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®3 ARAEHTTHREEERBYEFEAXMIHEELANSCABNEHR R E (B %)
Table 3 Excess risk of environmental humidity in strongest effect lag days on the daily

outpatient visits for allergic rhinitis in different seasons (unit: %)

Wi AR HFEG—5H) HA6—S8 ) K (9—11 A) (12 HEWE 2 D
o RH 1.06* 1.07 * 1.86" 1.89*
- AH 7.25 4.52* 15.39" 58.13%
RH 1.19% 2.98* 2.82* 0. 64
KK
AH 8.33 15. 46 * 8. 83 15. 33
RH 0.72 2.22" 1.17 0. 60
[0
AH 7.37 13.82* 11.91° 32.78

e KA «=0.05 BFEATRL .

Note: * indicates passing the significant level test at «=0. 05.
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Fig. 4 Combined effects of absolute humidity and (a, d, g) PM,;, (b, e, h) NO,, (c, f, D) O;
on the daily outpatient visits for allergic rhinitis in (a—c¢) Lanzhou from 2014 to 2016,
(d—1f) Tianshui and (g—1) Zhangye from 2016 to 2018
(The absolute humidity lag day is the strongest effect lag day, the air pollutants

are 2 d moving average pollutant concentrations)
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SR H T2 N8 KA PM, 5 JNO,  O5 ¥ AN
R B X SO B R H T 1S B0 5% 0 A7 A B 35 58 1L
YRR 3X RO RION 76 3 4 05 oy b 2 . B A B R 1Y
R AR 45 K05 e W vk B 1 T oy o o O B R R
DR BE I . A A 2 M KT AR A L 5
P4 R AR A 2o B B AR e i A [ R L O
TE e Ve FE 175 G ) T XURS B i

34

A SR 22 M KK IR T Z AR v s R H
12 NECS TG B 40 A 17 0 B8 1 B X 2o vk S
RBYFEM o S B = A 0TI 3k BT B AR AR e T Dy
89 H . iX 5 K — T B 58 45 R AL (2 P32 5%,
2019), BRKFEWRAZA.9 H ik AR, K&,
V0 5 W BRI A B 5 | A 22 3 B0 T A6 B S5 1 B
P 2 T O O AR e AR XU B I O
THAWE B . AHIE ST A — 25 S b 5 5% 1
R TR AR

LRGN — I 5 & B IR RH 7] g 51
KL B R L EAK RH 59 XUES %% /5 (Duan et al,
2019) . AXWAERME S FESBELER A2
B RN R BB A AN . XA RE S A
SCHIF ST X IRAEAIR B S0 B A G HN 44 Hb Ak 3K
BT 52 BRI, 22 K SR IR S e R AR R
W, B RH 20518 57. 4% .64, 5% .45. 9%, 1 %
BAIEHLIX H ¥ RH 2 75. 8% A [a] (19 18 B 7K F A
BT T Iz R ESR. RAKH AH 1 RH Xf it
P S A Y e KA M 3 8 T 22 Mok X AT e
522 SRR AR T 5 R K A 2 T 20N S
FORHMIG I BE A — 7 1938 W M O . 1T SR 7K AH X i
HEIEEH ) & R cE R I A NI DO K (ARLTE 7 s )
R PRI b P58 008 2 15 o e S 46 1) % R T 5 (B R
5,2019) . A WFFE K BRI AT B AR S 28 JR0T o At
B b BEAE T . A A T R B9 9 B (Jones and Har-
rison, 2004) , NI B 5. R, T4 3R B8 25
S EEL Il (Danielides et al,2002) 1 & 7k J5 52 #1 ,
AT A i 72 A r 1) 3 0 i A HILAR S SOE I i
SRR R A . RAF It A ST 2 R AT — IR SE
TR AR BB AT A A OV S A 0 R R AR

AN X HEBE 2 (2019) \Hu et al(2020) #F 58 %
B RH 53 Sk i & 4 A KB T AH 5t
BRI 5 995 1) F 5% A X A /b (G SCER, 2014) . AL,

ARG T AH 5 RH W 4~ 18 B 48 b5 X 2o ok
BRI FL W 25 R WoR AR AR S H R A, H
P AN R 0L A5 BE a5 3] 60 %0 DL B L B AH 5
RH #4907 4 95 B 00 5 AE V48 A5 F T D7 4 2R 5308
Xl A R, R ik, A WFSE kB AH
it 3t AT B 48 4 BN A T (B Ee R A9 800 £ 11
TR $R R TR 3R T W B X i Bk B R 5 i B AH
o RH S 22 . Bt 78 R OR 0 0F 58 b, B %
W AH 765055 10 5 5 4l B R0 AF 52 J7 1w i ;S
HOZAE TR W (Zhang et al,2014)

25 LT A AT e B AL T 52 T R X Y
ANV W 5 3, 25 R 35 3% WG 2R % T fE
SR B B R R A B — R I S RN .
DR s S T L A A R R R TR R T R X R
A IE 38 0= N A SR L IR SMEE B DAfE
WA e e B N RN R 2 . RO ik L AR BIF 5T
VB Ay o T T8 B9F 9 A F7 PR 5 o o A B % 1 TR
KR LIRAAAE— 5 19 R B 78 A K 1 0F 5% vh il
T A DA B 0 57, 0F T B R e o R R
26 3 S L] .
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