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Relationship between PM,s and non-accidental deaths in main urban districts of Chongqing
from 2014 to 2018 WU Yun-yun, WANG Zi-hao, LI Qun-ying, HE Jin-yu, ZHANG Chun-hua, SHEN
Zhuo-zhi (Chongging Center for Disease Control and Prevention, Chongging 400042, China)
Abstract:

[Background] Atmospheric particulate matter pollution is a serious threat to human health, and
is closely related to the death of residents.

[Objective] This study aims to evaluate the relationship of PM,s with non-accidental deaths of
residents in five representative urban districts of Chongging.

[Methods] The daily death, air pollution, and meteorological data of five representative urban
districts of Chongging, including Yuzhong, Shapingba, Nan’an, Jiulongpo, and Jiangbei, from
2014 to 2018 were collected. The total number of daily non-accidental deaths and average
concentrations of air pollutants in the five districts were calculated. All data were analyzed using
generalized additive models while adjusting selected confounding factors including long-term
trend, seasonal effect, meteorological conditions (including mean temperature and relative
humidity), and day-of-the-week effect. The acute effects of singular PM,s exposure and its
combination with SO,, NO,, and CO on the non-accidental death of residents were also evaluated.
All the analyses were stratified by gender to compare the differences.

[Results] Among the five representative urban districts of Chongging from 2014 to 2018, there
were an average of 70 non-accidental deaths per day, including 41 men and 29 women. The daily
concentration of PM,s was 51 ug-m?, and there were a total of 299 days with an unqualified daily
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concentration of PM,;, accounting for 15.35%. The single-pollutant model revealed that the effect of PM,s on non-accidental death was
significant between lag0-3 day, and was greatest at lagl day: a 10 ug-m? increase in PM,s concentration was associated with an increase
in non-accidental mortality by 0.62% (95% Cl: 0.27%-0.97%), the association was higher in females (ER=0.85%, 95% C/: 0.39%-1.31%)
than in males (ER=0.49%, 95% Cl: 0.09%-0.89%), and the difference of ER between males and females was 0.35% (95% CI: 0.13%-0.57%).
The results of two-pollutant model indicated that the effect of PM,s on non-accidental death was reduced to null when SO, or NO, was
included, and increased to 0.69% (95% Cl: 0.26%-1.13%) when CO was included. In the all-pollutant model, only the effect of PM,s on
non-accidental death for females was significant, and a 10 ug-m? increase in PM, s concentration was associated with an increase in non-
accidental mortality for females by 0.77% (95% CI: 0.10%-1.44%). In all multiple-pollutant models, the effects were higher in females than
in males, and the interval of the differences was 0.35%-0.54%.

[Conclusion] The increase in PM,s concentration in the five urban districts of Chongging would lead to an increase in non-accidental death,

and its acute effects are more severe in female populations.

Keywords: PM,s; non-accidental death; generalized additive model; time-series analysis
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Table 1 The distribution of daily non-accidental deaths, air
pollutants, and meteorological factors in five urban districts of
Chongging from 2014 to 2018

LT A% (Mortality)
4 A\E# (Total population) 70+17 31 59 67 78 179
B4 (Male) 41411 15 34 40 46 102
2% (Female) 2949 7 23 28 34 77

RESTYRE

Air pollutant concentration
PM2s/ (ug:m™) 51434 74 29 42 63 222
502/ (ng:m®) 15+10 4 9 12 17 93
NO2/ (pg:m®) 43+13 13 34 42 51 95

co/ (mg:m?) 1.0+0.3 04 08 1.0 1.2 2.5

SK[FZE (Meteorological factor)
THYS[E /hpa

Mean pressure/hpa
FHRE /°C
Mean temperature/°C

HEXTEE /%
Relative humidity/%

R/ (m-s™)
Wind speed/ (m-s™)

983.3¥8.5 963.1 976.3 983.0 990.0 1012.3

19.4+7.7 12 124

19.6 25.0 36.5

7611 38 68 77 85 97

1.3+0.4 0.3 11 13 1.5 3.7
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Ell 20142018 FEXMHMMK PM.siKE (A) 5
EESMET (B) BYEIFSIE
Figure 1 Time-series of daily PM,s concentration (A) and
non-accidental deaths (B) in five urban districts
of Chongging from 2014 to 2018
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REHREZERX, 5FERE. NREHEX ;
PM.s RESHMASISRYRE. FIK[EZIEME
x, 59RE. NEREAEXR, L EEXUEHAS
FITFENX (P<0.05), WK 2,

&2 20142018 FEXHEHXERIERINETE.
KSBERYIREMSKEZRBEX 4D (0
Table 2 Correlation analysis of daily non-accidental death,
air pollutants, and meteorological factors in five
urban districts of Chongqing from 2014 to 2018 (r)

RUSTMRE iy Fiy AAXS

. Air pollutant SE B B b
i : Wind
e concentration Mean Mean Relative . ;ned
PM,s SO, NO, COQ Pressure temperature humidity P

E?Etﬁ 0.25" 0.16" 0.19" 0.17° 027"  -041" 0.00 -0.05"
Daily death
PM,s 1.00 0.69" 0.65° 0.74" 0.38" -0.40" -0.04 -0.30"
S0, 1.00 045" 056" 0.24" -0.22" -0.32" -0.18"
NO, 1.00 053" 032" -0.28 -0.12" -035"
co 1.00 036" -0.42" 0.26" -0.36"
EI9SE o o o
FIRUE 1.00 -0.87 032" -0.26
Mean pressure
OSSN N N
FIPRE 1.00 -0.41" 0.24
Mean temperature

TR o
RREE 1.00 -0.22
Relative humidity
Nﬁ 1.00
Wind speed

[>E (Note) ] * : P<0.05,
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1.31%), TN NES T B M, WL ZEH0.35%
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FEESRARYBERNNEM L, EEUEE1d, 25
9N\ SO, NO,. CO AR £ BB /5 ML %75 RMIR
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PM,s X1 B RIEEINFE T BRI L F0.69% (95% C -
0.26%~1.13%) ; 43 51X IE SO, F1 NO, B, PM, 5 B9 3% 7
T35, EEHK. ELSRYIELA, PM, s IR T
83, XL MMIFERINETS PM, s IFTEREX, PM,s &+
= 10ugm B LZMIERINE TR EF0.77% (95%C -
0.10%~1.44%) . TEFT B Z S MIRESR, L MM NE
BETEM, MW EETEEN 0.35%~0.54%. M3k 3,

1‘5 1.5

1.0 T T 1.0 [

\90-51 7l \QO.SI . I

bl Pl LT T
-0.5 J J J -0.5 J J J
oo %E;&%ﬂ(iag;ys)s e 15%)%25'%‘5'(3(Lagz(:ays)s °
1.5

LT

05[ \ \

EIA: 2 A8 ;B: B ;C:

\ 2z,
05 [Note] A: Total population; B: Male;
_1.0b . . . . . ) C: Female.

0 1 2 3 4 5 6
THEREL (Lag days)
2 BSZUREID PM,s §8FE 10 ug-m> B RRE AR
ERIMETHERE
Figure 2 ERs of non-accidental deaths by gender groups
for a 10 pg-m? increase of PM,; in single-pollutant models

R3 ZIFZIHRED PM, s RESHS 10pug m> AR ABIERIMNECHERE

Table 3 ERs of non-accidental deaths by gender groups for a 10 ug:-m™ increase of PM, s in multi-pollutant models

B (Unit) : %

BRI E
] SEh A S it Differenc);&ki:tween male
38 RIESHY) Total population Male Female
Model Adjusted pollutant and female
ER 95%Cl ER 95% Cl ER 95% Cl ER 95% Cl

BSTRIIRAY (Single-pollutant model) PM,s 0.62 0.27~0.97 0.49 0.09~0.89 0.85 0.39~1.31 0.35 0.13~0.57
T RAIEAY 1 (Double-pollutant model 1) PM,5+S0, 0.43 0.02~0.85 0.31 -0.16~0.79 0.67 0.13~1.21 0.35 0.09~0.61
5 RAIEAY 2 (Double-pollutant model 2) PM,s+NO, 0.49 0.05~0.93 0.29 -0.21~0.80 0.83 0.26~1.41 0.54 0.26~0.81
IS ZAIERL 3 (Double-pollutant model 3) PM,5+CO 0.69 0.26~1.13 0.52 0.03~1.02 0.94 0.36~1.51 0.41 0.13~0.69
LSRIER! (All-pollutant model) PM,5+S0,+NO,+CO 0.44 -0.07~0.95 0.25 -0.34~0.84 0.77 0.10~1.44 0.52 0.19~0.85

UE] U EREGPISEET SREAE (HORE. EXERE) . BRI EEE,

[Note] Meteorological factors (including mean temperature and relative humidity), day-of-the-week effect, and time trend are adjusted in all models.
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