650 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(7)

T SREMSABREN

Special column: Climate change and population health Il

HEEMN Mg EREmRL
Il

PRRETE L SRR, BRIEST S, BEOAL, Rl

1R BRI TR O IR S {2 A, iR K7D 410005
2. REERTER RO RE AR DERZE, IR M 511430

R MRAY

DOl 10.13213/j.cnki.jeom.2020.20085

I

(B2 BEEZUERMALRRNERRERZ — BREEE (OTR) EHEREEZHNE
BiEinz—, TREBRBEYNEMTHEABEN UL LIS,

[E8Y] TS DTRYERFWIAKE (viLs) BIRM,

[ 7575 RO HEEIELEET DA 69 MX 2 2013—2017 FEDTREE 10 HF AE®
BEEE (VLLsR) NRE - RNXR, AEMNAZLEE meta SIEHENEXBIUL, H5H
BB WA A B DTR X (Bt B m i,

[ZER] ARHEBR5000Z 5 A0, SHRSIERINDILTHIY VLR (22.6£13.4) /1073,
BEZ (5—108) DTRFA(I#k (8.1°C) & F A= (1B —%FE48) (64°C)s BEZDTRS
YILSRIIRE-RMXARE V', BREDTRIZIMIEEINSIET (DTR>14.3°C) FMFIR RS
T (DTR>15.8°C) YLLs BNV 73 B (AF) 535179 0.2% (95% CI : 0.0%~0.5%) F10.1% (95%
Cl:0.0%~0.3%) L HM>65F BEANBEZTHREAR. 2EDRREVUSRNRE - RN
XHEZE YV, &/INAR YLLsRIT R BY DTR (MYD) TE2.1~2.2°C 2 8l, A Z=VAR viLs & T 8%
Z, DTR<MYD 1 DTR>MYD G INE RIEB /N SIETH O M E R T VIR viLso £/2
=, RWAANBEDTRIIERINBFHT AFATF o BEEFITFERN, BHAF (13.8%, 95%CI :
4.5%~23.0%) BF LM (12.3%, 95%Cl © 1.7%~22.9%) ; =65 % ABERYYAR viLsR R EL 95% CI
A [13.1/10 /5 (2.7/105~23.6/105) ] =& F 0~64 % AE¥ [1.8/10 5 (0.5/10 5 ~3.1/10 )],
B0o~64 5 ANBEAFEE K, £ 14.6% (95%Cl : 4.1%~25.0%) o

(451 ] DTREREIE IR B B R Yilse KIEMEBFANERZMRBAR, RENAFZEBER
T, BREMNREFTER,

XA BRE ; DHREIFREMUERE ; meta DI ; WEFS ; FapikFE ; IFADE

Effect of diurnal temperature range on years of life lost in Hunan Province: A time-series
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Environment and Health, Hunan Provincial Center for Disease Control and Prevention, Changsha,
Hunan 410005, China; 2.Guangdong Provincial Institute of Public Health, Guangdong Provincial
Center for Disease Control and Prevention, Guangzhou, Guangdong 511430, China)

Abstract:

[Background] Temperature change has become an important factor affecting human health.
Exploring the health effect of diurnal temperature difference (DTR), one of the important
indicators to measure temperature change, is conducive to develop strategies for population
adaptation to climate change.

[Objective] This study aims to evaluate the effect of DTR on years of life lost (YLLs) in Hunan
Province.

[Methods] The exposure-response relationship between DTR and years of life lost rate (YLLsR,
per 100000 population) among 69 counties from 2013 to 2017 in Hunan Province was evaluated
by distributed lag nonlinear model (DLNM). The pooled effect was estimated by multivariate
meta-analysis. Selected category-specific disease burdens due to DTR were estimated including
warm or cold season, gender, age groups and DTR intervals.

[Results] Over 50 million population was covered in this study, and the mean daily YLLsR of
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non-accidental deaths was (22.6+13.4)/10°, and the median DTR in warm season (from May to October) (8.1°C) was higher than that in
cold season (from November to next April) (6.4 °C). In warm season, the pooled relationship between DTR and attributable YLLsR was
nearly U-shaped, and the attributable fractions (AF) of YLLs increased by high level of DTR in total non-accidental deaths (DTR>14.3°C)
and respiratory system disease deaths (DTR>15.8°C) were 0.2% (95% C/: 0.0%-0.05%) and 0.1% (95% CI: 0.0%-0.3%), respectively. Women
and seniors (> 65 years old) were the vulnerable subgroups in warm season. In cold season, the pooled relationship between DTR and
attributable YLLsR was nearly J-shaped, and the minimum attributable YLLsR diurnal temperature differences (MYD) were found between
2.1-2.2°C . The attributable YLLs of cold season were higher than that of warm season, and both DTR<MYD and DTR>MYD increased residents’
YLLs from total non-accidental deaths and respiratory system disease deaths. The AF of total non-accidental deaths in each subgroup was
significantly larger than zero in cold season. The AF of men (13.8%, 95% Cl: 4.5%~23.0%) was larger than that of women (12.3%, 95% CI:
1.7%-22.9%). The attributable YLLsR among the >65 years old subgroup [13.1 (95% CI: 2.7-23.6)/10°] was significantly higher than that of the
0-64 years old subgroup [1.8 (95% CI: 0.5-3.1)/10°], but the AF of the latter [14.6% (95% Cl: 4.1%-25.0%)] was larger.

[Conclusion] The change of DTR exposure would increase the YLLs of residents in Hunan Province. Women and the elderly are vulnerable
groups in warm season, while general residents in cold season are generally affected, and the adverse effect size in cold season is larger
than that in warm season.

Keywords: diurnal temperature range; distributed lag nonlinear model; meta-analysis; time-series; years of life lost; attributable fraction
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Table 1 Daily average YLLsR and meteorological factors
during 2013 to 2017 in Hunan Province

B} ~ B
1515 W tREE percentile
Variable X s
PO PZS PSD P75 PlOO
HIREEE x10°
YLLsR/xlO
=Y
qF’%‘%"ﬁEt 226 134 0 135 207 293 3436
Total non-accidental death
% a
26.5 18.2 0 13.9 234 35.3 405.6
Male
t a
18.6° 14.8 0 8.2 15.8 25.7 297.3
Female
0-64 % a
12.2 10.5 0 4.9 10.3 17.4 257.6
0-64 years old
>65% g
113.7° 723 0 66.2 102.5 147.2 24285
> 65 years old
DI BRI T
Cardiovascular and
) 10.1 7.5 0 5.0 8.8 13.7 225.5
cerebrovascular disease
death
MR RGRRSE T
Respiratory system 2.3 3.2 0 0 14 3.4 65.5
disease death
LESKER
Meteorological factors in
whole year
N=| 0
E.l"'“§/ ¢ .. 76 36 0 47 74 101 232
Diurnal temperature range/°C
T 1t> N=| 0
E:Fq’“?g/c 77 83 35 104 185 247 345
Mean daily temperature/°C
T4 TERE /%
q:y]mﬁ”}g/ _ 778 110 307 705 789 86.1 100
Mean relative humidity/%
BEIRRER
Meteorological factors in
warm season
8 0,
E_"“‘%/ ¢ 80 3.0 01 57 81 101 18.9
Diurnal temperature range/°C
kY /t> N=| 0
HFHRE/°C 4.4 4.4 7.8 215 24.6d 27.6 345

Mean daily temperature/°C

EIGRERTIRE /%

Mean relative humidity/%
REARER
Meteorological factors in cold
season

78.4 9.8 428 715 79.0 85.8 100.0

8 0
El’m‘%/ € 72 41 0 3.8 6.4° 10.2 23.2
Diurnal temperature range/°C

Y] 1t> N=F-0
HFHRE/C 11.0 5.4 -35 7.0 10.4d 14.9 28.6

Mean daily temperature/°C

IR /%

Mean relative humidity/% 772 121 30.7 69.3 78.8  86.5 100.0

U] BEEEEFEEERBRITFERN, P<0.05
[Note] Statistical significant differences between two groups marked with
same superscript letters, P<0.05.
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CEIA:2F ;B :BE;C: 2% ;a: EEISTET; b DRMEEFBREL ; ¢ . FIRAFIEHFILLT,

[Note] A: Whole year; B: Warm season; C: Cold season; a: Non-accidental deaths; b: Cardiovascular and cerebrovascular disease deaths; c: Respiratory

system disease deaths.

1 DTRERFEAR YLLsSRHNRE - REXRIMEE (UMYD hEE)

Figure 1 Exposure-response relationship of DTR and death cause-specific YLLSR (with MYD as reference)
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[Note] A: Whole year; B: Warm season; C: Cold season; a: Male; b: Female; c: 0-64 years old; d: > 65 years old.

E2 DTREZTAABEZINEFRT VAR VLLSR RS - RVEZIMEE (WUMYD hEE)

Figure 1 Exposure-response relationship of DTR and death cause-specific YLLsR among selected subgroups (with MYD as reference)

=2 FZIFARFILLAABEMYD R DTRVAR VLLSR
Table 2 MYD and attributable YLLsR due to DTR grouped by selected death causes and subgroups

MYD/°CFIE 73 i %K

DTR=MYD E4YAA] YLLsR Jz 95% Cl/x10”

TEE R I LA MYD/°C and percentile Attributable YLLsR and 95% CI due to non-MYD/x10”
Death cause and subgroup 2F BEE o= Y-S BEZ= BE

Whole year ~ Warm season Cold season Whole year Warm season Cold season

JEESIMBFETS (Total non-accidental death) 2.6 (Prs) 3.1 (Ps1) 2.2 (Ps2) 1.4 (0.0~2.7) ° 1.3 (-0.5~3) 3.1(1.0~5.2) °
£ (Male) 2.6 (P1s) 3.1 (Psa) 2.1 (P7a) 1.3 (-0.3~3.0) 0.9 (-1.4~3.2) 3.8(1.276.3) °
%z (Female) 2.6 (Prs) 3.1 (Ps1) 2.2 (Ps2) 1.4 (0.2~2.7) ° 1.7 (-0.1~3.5) 2.4 (0.3~4.5)°
0~64 % (0-64 years) 2.5 (Pes) 3.0 (Pas) 2.1 (P7a) 0.6 (-0.2~1.5) 0.3 (-0.5~1.1) 1.8 (0.5~3.1) °
>65% (=665 years) 2.6 (P1s) 3.0 (Pas) 2.2 (Ps2) 7.6 (0.7~14.6) ° 10.2 (1.7~18.7) °  13.1 (2.7~23.6) °
gﬁ?iﬂiflﬁ?\?cerebrovascular disease death 26 20 21 (Pra) 05 (-0271.2) 04 (-0413) 14 (0372.4)"
PRIRALIRAIE L 2.6 (P1s) 3.0 (Pas) 2.2 (Ps2) 0.2 (-0.1~0.4) 0.1 (-0.2~0.4) 0.3 (-0.1~0.6)

Respiratory system disease death

[3* (Note)] a : P<0.05,

FERZE, (VIR ADTREKX (8] YIHA vLLR B KT
BERRNOBBRKITFEENX . DTR>14.3°CHY, DTRFR
HIEB DI TR viLs &5 B YLiLs BYAF 9 0.2%
(95%Cl : 0.0%~0.5%) ; LM >65% F IR A
Bf, DTR>12.7°CAT L MIERINRIETRIAF 19 1.0%

(95%Cl : 0.2%~1.7%) , DTR>12.2 C Fr B >65% &
EEINERFETRIAF T 1.1% (95%Cl : 0.3%~1.9%) ;
DTR>15.8°CBY, DTRFT M IR R AR RILTHIAF A
0.1% (95%Cl : 0.0%~0.3%) o W3 3,

1£/4Z, DTR<MYD F1 DTR>MYD FREAEE 4P 25

=
=

IS
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T, DR MERRIFE TR TAABIERINSIETH
AF BAEEIAR RO BERITFE RN, DTR<MYDFf
BVAR viLs 29 5 2 VFE viLs B9 2.4%~4.5% ; B AF
(13.8%) =Ttk (12.3%) ;0764 5 ABFHYAF (14.6%)
=T>65% AB (11.1%) . W& 4. EES, IR 5!
DTREN N A VLLRNEBEEXELAITFEERN, FIRGE
XFLEREMA K,

K3 BBEDIRFREYLLsWIAF
Table 3 Attributable fraction of attributable YLLs due to DTR
in warm season

FEE K IR RIBEXI8]/°C AF (95%Cl) /

Death cause and subgroup DTR intervals/°C %
JEEIMNZFETE (Total non-accidental death) >14.3 0.2 (0.0~05) *
%z (Female) >12.7 1.0 (0.2~1.7) °
>65% (>65 years old) >12.2 1.1 (0.3~1.9) °
MR A4 5 BT (Respiratory system disease death) >15.8 0.1 (0.0~03) *

[>* (Note)] a : P<0.05,

x4 RERFEEMILAANBEDTRIVAF
Table 4 Attributable fraction of attributable YLLs due to DTR grouped by selected death causes and subgroups in cold season %

DTR£#MYD DTR<MYD DTR>MYD
ey BAF K2 95%CI 52 AF BIEL 2 AF B EL )
Death cause and subgroup - AF (95%CI AR AF (95%CI ALY
Total AF and 95%CI (95%01) Proportion to total AF (95%) Proportion to total AF
JEESMBZET: (Total non-accidental death) 13.2 (4.4~22.0) ° 0.5 (0.1~0.8) ° 3.8 12.7 (4.3~21.2) ° 96.2
B (Male) 13.8 (4.5~23.0) ° 0.4 (0.1~0.8) * 2.9 13.3 (4.4~22.3) ° 96.4
%z (Female) 12.3 (1.7~22.9) ° 0.5 (0.1~0.9) ° 4.1 11.8 (1.6~22.0) ° 95.9
0~64 % (0-64 years old) 14.6 (4.1~25.0) ° 0.4 (0.1~0.8) ° 2.7 14.1 (4.0~24.2) 96.6
>65% (>65 years old) 11.1 (2.2~20.0) * 0.5(0.2~0.8) ° 4.5 10.6 (2.1~19.2) 95.5
(ORI ERRTE T a a
12.5 (2.9~22.0 0.3 (0.0~0.7 2.4 12.1 (2.9~21.3 96.8
Cardiovascular and cerebrovascular disease death ( ) ( ) ( )
[y 2 \g y
FIRAGIRIRTE L 10.7 (-4.0~25.4) 0.4 (-0.1~1.0) 3.7 10.2 (-3.9~24.4) 95.3

Respiratory system disease death

[ (Note) ] a : P<0.05,
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