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Abstract: To explore the effects of daily mean temperature on bronchitis outpatient visit in Lanzhou, we
collected the data on bronchitis outpatient visit, meteorology and atmospheric pollutants during 2013 —
2019 from three general hospitals in Lanzhou. In this paper, we construct a distribution lag non-linear
model to analyze the relationship between the temperature and the daily risk of bronchitis outpatient visit.
The stratified analysis is performed according to the division of ages and gender groups. The effect of daily
mean temperature on bronchitis outpatient visit is non-linear and lagging. The hazard effects of low tem-
perature (—5.0°C), and high temperature (25.4°C) are the largest on that very day, and then get weak-
ened gradually with the lag days. The hazard effect of low temperature lasts for 13 days (lag 1—13 d), and
the hazard effect of high temperature lasts 19 days. The cold effect has a greater harmful effect and dura-

tion than the heat effect. When the temperature is set to —5.0C and 25.4C, the maximal cumulative lag
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effect appears on lag 0—14 d, and lag 0—21 d, respectively, the RR values are 2. 832 (95%CI. 2. 411—
3.326) and 1. 070 (95%CI: 1. 054—1.086). The risk of bronchial outpatient visit caused by low tempera-
ture, and high temperature is greater for men than for women, with a maximum cumulative relative risk of
3.089 (95%CI: 2.601—3.669) and 1. 085 (95%CI. 1.067—1.104). The risk of outpatient visits for chil-
dren aged 0—14 is significantly higher than that of other age groups at low temperature, and the peak RR
appears on lag 0—14 d, with the value of 3. 191 (95%CI. 2. 654 —3. 837). When the temperature is at
25.4°C, the maximum value occurs on lag 0—21 d, and the RR value is 1. 089 (95%CI; 1.070—1. 109).

Both high temperature and low temperature imdrove the bronchitis outpatient visit risk. The harmful effect

and duration of low temperature are greater than that of high temperature, and children aged 0 — 14 are

more sensitive to low temperature.

Key words: daily mean temperature, bronchitis, distributed lag non-linear model
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Table 1 Descriptive statistics of bronchial outpatient visits, meteorological elements
and air pollutants in Lanzhou from 2013 to 2019
p WM RAME B2 HAME BS0 HaME B EaME RAME
2 NBE 84+45 3 54 76 101 408
5 Bk 4625 1 29 41 56 227
TR Z 38+21 1 24 35 48 181
1z 0~14 % 63141 3 36 55 79 357
/Bl 15~64 % 17+11 0 9 16 24 65
=65 % 4+3 0 2 3 5 19
— Eli’lji‘b%/'C 11.39i9_. 85 —12.30 2.10 12.89 20. 00 30. 40
5 AR B/ %6 50.63415. 31 11.71 39. 22 51.00 61.62 96. 09
M/ (m s 1) 1.2440. 39 0. 00 1. 00 1. 16 1.45 3.13
PM;.5/(pg » m™*) 50.33430.43 9.00 31.48 43.29 62 278
=G PMyy/(pg» m™%) 113.82481.51 16. 00 73.00 102. 93 142. 00 1484. 54
V5 Yy SOz /(g * m™*) 22.54414.97 3.54 11. 05 18.42 30. 26 115.51
Yk NO;/(pg » m™*) 45.51+17.91 6.32 33.95 44. 31 54.00 146. 60
JE 038 h/(pg + m™*) 86.91444.76 8.00 55.00 79.00 112. 00 462. 00
CO/(mg * m *) 1.1940.71 0.05 0. 70 0.97 1. 47 4.65
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BBV RRAEN 1.193(95%CL K 1. 139~1. 249) ,
Bl RR{H M 1.193(95%CI: 1. 139~1.249), F[al, &
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Fig. 1 Three-dimensional graph of daily mean

temperature-lag days-bronchitis outpatient

visit risks in Lanzhou from 2013 to 2019
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1.112~1.176)F % K 1. 01495 % CI: 1. 007~1. 021) ,
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Fig. 2 Exposure-response curve between daily
mean temperature and relative risks of bronchitis
outpatient visits in Lanzhou from 2013 to 2019

(grey shaded: the 95% confidence interval of relative risk,

horizontal line: the relative risk of 1; the same below)
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Table 2 Cumulative effect of temperature on the number of bronchitis outpatient

visits with different lag days in Lanzhou from 2013 to 2019

K (—5.0C)

BIR(25.40)

AR e R/ d
SLELCES RR 95%CI RR 95 %CI
0 1.143" 1.112~1.176 1.005* 1.003~1.007
0~4 1.782* 1.589~1.999 1.022* 1.014~1.031
0~7 2.256" 1.934~2.631 1.034* 1.022~1.046
0~14 2.832% 2.411~3. 326 1.056* 1.041~1.071
0~21 2,262 2.048~2.498 1.070* 1.054~1.086
e *:0.01<CP<C0.05, * ;0.001<<P<C0.01, F [,
(a) (b)
1.20 1.04
N 1.10F = 1.02
RE| 4
= '
= 1.00 E 1.00
0.98
0.90+
0 5 10 15 20 5 10 15 20
Wia K /d e KA /d

B3 20132019 4E 22 M Tl (ORI (—5. 0°CH AN (b) & IR (25. 4°C) By S5 R4 R
Fig. 3 The lag-effect of (a) low temperature (—5.0°C) and (b) high

temperature (25.4C) in Lanzhou from 2013 to 2019
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Table 3 Cumulative effect of temperature on the number of bronchitis outpatient visits in

different gender groups with different lag days in Lanzhou from 2013 to 2019

o HHHE {&#L(—5.0C) B (25.4C)
KE/d RR 95%Cl RR 95%Cl
0 1.156* 1.122~1.191 1.006* 1.004~1. 008
0~4 1.876 1.651~2.110 1.027* 1.018~1.036
B 0~7 2,410 2.045~2. 839 1.041% 1.028~1. 054
0~14 3. 089 2.601~3. 669 1.068* 1.051~1. 085
0~21 2. 436 2.187~2.713 1.085* 1.067~1.104
0 1.129" 1.096~1. 164 1.004" 1.002~1. 006
0~4 1.668* 1.491~1. 911 1.017* 1.008~1.026
7k 0~7 2.090 1.770~2. 467 1.026* 1.014~1.039
0~14 2.562 % 2.154~3. 046 1.043* 1.027~1. 059
0~21 2. 080 ** 1.872~2.312 1.053* 1.036~1.070
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T 55 v R Lk g B AN RR H A 48 it 2 =
X, ARRAGT . BHRRKER RRER T B
P2 R RR H 43 59028 3. 089(95% Cl: 2. 601 ~
3.669).2.562(95%CI:2. 154~3. 046), =& 8 &%
KEMRRE)H B MR F LM, BEMZ MR RR
455K 1. 085(95% CI. 1. 067 ~1. 104).1. 053
(95%CI:1.036~1.070),

IR S B T .0~14 % f1 15~64 % A\ #E
B EBOY RREZEW G 21 d WA G IFEE X

(F D, KEMEET ~14 % ILEMN 1L X
R S 25 e T A AR I B 7E — 5. 0 C I, R S
14 d B Fe RME L RR{H M 3. 191(95%CI:2. 654~
3.837),4F 25. 4 CHf, ZRUE G 21 d Bh A B R MH.
RR {H #1.089(95%CI:1.070~1.109), =65 % A
MR AT . BRUE 14 d.21 d B RREA S
T U, RR 4 5k 1. 414 (95% CI: 1. 004 ~
1.991).2.090(95%CI: 1. 711~2. 552),

R4 20132019 FEMFTEFFRETSEM TR FEHE A

XREXRITEHRIEL AR RRAY M

Table 4 Cumulative effect of temperature on the number of bronchitis outpatient visits in

different age groups with different lag days in Lanzhou from 2013 to 2019

ZH R R (—5.0C) ER(25.4C)
i KA /d RR 95 % CI RR 95%Cl
0 1.159~ 1.123~1.197 1.005* 1.003~1. 008
0~14 1.894 % 1.662~2.159 1.025° 1.015~1.035
0~14 % 0~7 2,462 2.066~2.934 1. 039 1.025~1.053
0~14 3.191* 2.654~3. 837 1.067% 1.049~1.085
0~21 2,525 2.245~2. 839 1.089* 1.070~1.109
0 1.076~* 1.034~1.120 1.004 % 1.001~1.006
0~14 1.380" 1.172~1. 625 1.017* 1.006~1.028
15~64 % 0~7 1.588" 1.276~1.976 1.024~ 1.009~1. 039
0~14 1.887 1.505~2. 366 1.031* 1.012~1. 050
0~21 1. 806 * 1.586~2. 057 1.025* 1.005~1. 045
0 1.002 0.943~1. 065 1. 000 0.996~1.004
0~14 1.042 0.813~1. 335 1.001 0.985~1.018
=65 % 0~7 1.107 0.795~1. 542 1.003 0.980~1.027
0~14 1.414~ 1.004~1.991 1.012 0.984~1.042
0~21 2.090 % 1.711~2.552 1.028 0.996~1. 060
. e RIS R M W BT s AR H A 5
2.4 HYSESHMSZEZENIZENE e . N
T L (P<C0.05), 4n &l 4 FroR . AR AR B 52

A AR T 0 B Sk s AR R L R R R X

ERITZ S N R AR o KU I S U R

= I
2o [N
% o) TR
%100 HHIDGISRS
) l’:,\&*\‘
E l”'*#“‘\“\\‘
50

Bl 4 2013—2019 4 22 N 7T Ca) SRR B o (b) A3 A0 R (9 38 .4
Fig. 4 The interactive effect of (a) humidity and (b) wind speed with temperature on

the number of bronchitis outpatient visits in Lanzhou from 2013 to 2019
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K (E 5) . a] WL KR B, B & PM,.; . PM,, . SO, #I

CO M JE 38 n 32558 R 112 5 A W8, 18 B AIG
5 PM,; .PM,,.SO, f1 CO X ZKE R HITiLH
A REAFFES B . X NO A1 O;8 h il & , X<
R H 12 i S IR 1 78 AR -NO, & i B2 ARG IR -
O:;8 h B E MO T A = F 8 B0 R L5 T
X (P>0.05),

K5 2013—2019 4F 22 M i SR A (@) PMy. 5 5 (DYPM, 4 () SO,
(DNO; . (e)Os8 h FI(HCO WEEX L KE R H I &I
Fig. 5 Interaction between temperature and concertration of (a) PM;;, (b) PM,,,

(¢) SO, , (d) NO,, (e) O38 h and (f) CO on the number of bronchitis

outpatient visits in Lanzhou from 2013 to 2019
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CO Y BERE I, SR R T2 = A WG 0, vl BB
MBS PM, 5 .SO, .NO, fil COXf X KERHITL

ST TR HE B 5 PML 5 .SO, JNO,FI CO - 5 Al RBAFFESC HZ I . X PMy Al O58 h il & » X<
928 I R0 e it 3 L (P<C0. 05) . £ 1l 25 K, R B2 R0 1 TR = R -PM,, 5 e 2 A
Y 5% HAR B X SR R T2 R 1) = 2 1A MRE-O,8 h Bk BEMAE O F B 3 38 B R TG
(& 6) 0] UL, 15 B AT L B % PM,_ 5 . SO, . NO, FI Giil2: 7 X (P>>0.05),

2.6 BEMZESFTERIMNZSERNISHIZHRN

i

K6 20132019 42N R BE A1 () PM, 5, (D) PMyy , () SO
(DNO; ., (0,8 h AN (D CO He J& X} 3 A5 % H T2 5 1 5% i
Fig. 6 Interaction between relative humidity and concentration of
(a) PM, 5, (b) PMy;, (¢) SO,, (d) NO,, (e) O;8 h and

() CO on the number of bronchitis outpatient visits in Lanzhou from 2013 to 2019
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DL MMT Ry gk 25 5 K R G 0~21 d
AIAE BL T 520132019 4F 22 JH 17 AT 9 B K i 32 <
BRI NBCH 122 673 A (95% CI. 118 911 ~
126 434) JJHH 43 {H R 57. 19 % (95 % C1:55. 44 % ~
58.95%0) , ik IH A 1712 A%k 14 004 A (95 % Cl:
11137 ~16 871>, HH 4 fH K 6. 52% (95% CI.
5.19%~7.87%).

3 bhiE e

AHIESE B WA DLNM BERL, X594 16 9 Bl 2+
PR 22N RS SCUE R TT2 82 AR Z
KRMAT T BT, KB H ¥ S R
H AR R, H R RN 20 BB
1o Uk AR AR AR B S A OR Y RONE . 3X 5
] A A7 A 56 T AR N S8 2R e i T R B A —
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