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Abstract: Objective To understand the overall under—reporting of cause of death monitoring in Hainan Province,
and to provide a scientific basis for evaluating the data from death registration report and health planning in Hainan.
Methods  Multi-stage cluster random sampling was used, all towns/streets in cities and counties of the province were
ranked from highest to lowest in terms of crude death rate, divided into high, medium and low levels (the number of each
level was basically the same), and one was randomly selected from each level. A total of three towns/streets were used as
survey areas, and all households in the area were survey households. Death information of resident population during 2018-
2020 was collected and compared with routine surveillance data for the same period. The under-reporting rate was
calculated, and comparison between groups was performed by chi-square. Results A total of 12 583 death cases were
investigated from 2018 to 2020, and the average mortality was 621.48/10°. 4 809 cases were missed with the total under—
reporting rate of 38.22%. The under—reporting rate from 2018 to 2020 were 39.75%, 39.99% and 34.77% (x’=30.404, P<
0.01) respectively. The under-reporting rate in eastern and central and western areas were 30.33%, 30.10% and 60.15%
(¥’=931.901, P<0.01) respectively. The negative rate were different in different years old group (x’=14.834, P<0.05). Of
the 4 809 under—reported cases, as many as 93.49% died at home, and the composition of deaths in hospitals was about
10 times higher in the center than in the east and west, and the proportion of those who died in hospital in central areas
was about 10 times higher than in eastern and central areas. Conclusions More than half of the cities and counties in
Hainan Province have improved the completeness of cause of death surveillance data. The under-reporting rate in age
group <5 years are still high, and regular under-reporting investigations are still needed to strengthen the reporting and
management of death information.
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Table 1 Under-reporting of death among different groups in Hainan, 2018-2020

HH Ttems BET- 4L Mortality number Y%L Under—reporting number  Jii#i2*% Under—reporting rate/% X P
5 Gender 0.006 0.938
JE Male 7719 2948 38.19
4Pk Female 4 864 1861 38.26
3% £ Urban and rural areas 2.700 0.108
BT Urban areas 803 285 35.49
Akt Rural areas 11780 4524 38.40
HBIX Regions 931.901 <0.001
A Eastern area 5816 1764 30.33
H1E Central area 3412 1027 30.10
P38 Western area 3355 2018 60.15
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gk 1
257 Trems BETHL Mortality number  J4§ %X Under-reporting number I 4R Under—reporting rate/% X P
A7 Year 30404  <0.001
2018 4397 1748 39.75
2019 4116 1 646 39.99
2020 4070 1415 34.77
AR BLLY Age groups/Years 14.834 0.005
0~<5 57 29 50.88
5~<15 48 22 45.83
15~<45 857 360 42.01
45~<65 2704 1067 39.46
=65 8917 3331 37.36
®2 IBEH 20182020 4F A [ PR Ath X IR A~ S HIFETH /3 AR
Table 2 Location distribution of under—reported death by gender and region in Hainan, 2018-2020
51 Gender HBIX Area
HETH A F 1 Male 2o Female 7R3 Eastern area P Western area h# Central area
Location of fLEEiE3 L) R LRI F R L fLEEiE F R L HLEiE3 F e LRI F R L
death Under-report- Composi- Under-report- Composi- Under-report- Composi- Under-report- Composi- Under-report-  Compo-
ing number tione/% ing number tione/% ing number tion/% ing number tion/% ing number  sition/%
Z 1 Home 2725 92.44 1771 95.16 1714 97.16 1873 92.81 876 85.30
I B Hospital 133 4.51 54 291 25 1.42 26 1.29 140 13.63
HE Others 90 3.05 36 1.93 25 1.42 119 5.90 11 1.07
AT Total 2948 100.00 1861 100.00 1764 100.00 2018 100.00 1027 100.00
®3 EEAE 2018—20204F N 4RI BER R R A9SE Lo R A6
Table 3 Location distribution of unreported death of different age groups in Hainan, 2018-2020
0~<5 % 5~<15% 15~<45 % 45~<65% 265%
o 0~<5 years old 5~<15 years old 15~<45 years old 45~<65 years old 65 years old
ﬁiﬁiwmh R R WEREC MR MR MRE e MR R fat
Under-re-  Composi-  Under-re-  Composi-  Under-re-  Composi-  Under-re-  Composi-  Under-re-  Composi-
porting tion/% porting tion/% porting tion/% porting tion/% porting tion/%
Z ™ Home 25 86.20 17 77.27 315 87.50 982 92.03 3164 94.99
[ B¢ Hospital 2 6.90 1 4.55 12 3.33 51 4.78 120 3.60
H Others 2 6.90 4 18.18 33 9.17 34 3.19 47 1.41
AT Total 29 100.00 22 100.00 360 100.00 1067 99.99 3331 100.00
3 i i (19 T 41 R A2 2018—2019 4F W WA, 15 4 2012—

AP BB, PE IR S I A, X 5
PN A B BEAE 2015—2017 4F s 4 9 A 45 9 — 50+,
1555 55 R RN U T A 25 SRR — 307, 1 il 25 57—
D7 18 T BE 5 iR A I S — IR L BB W 4R /N £ 2
FE A S, 5 —Jy T 2 DRV 1 A IR DX A N 1 f B
REVEPE IR AT K I BT I A g X T
A= BT AN &, 5 300 8 AR R T i sE T
AR . 1R PGB X R 4R K 2 2 AR A
R X1 2 5, 3 AT B R T P 0 X2 T R 0
SR AR ZHE  TAENRBEEED TAER
FIRE™, AR IIRIE TR & T 4R K -, 2020 4F

2014 4F Pl 8 A 2518 — 2, 1 I 2 A1 DR 1 0 A 3l
58 BEVE B AR 4R v (H S T AR AR [E N AE T
S T R RSl DX A 2 BE AN /N AN 3 TR 0 SRR
T SO HREARFRAMERIEAL I i AN ) AR B LA
M. ARWRIEA R 0~<5 B Al R, ik
B, 5 A 2012—2017 47 Js i 4 A A E R 22
X EERAANR] , X AT AE-S ) B Rl Kk
BRI LIE T IR AR EIC P A5 K i 5 104)
BRI IR A JLAE T 0 SCRBE R & e 4l i A — 20
O AR R AL T B LI AR i 2 AR Rl IF
JRARAF RS AR AL TR 1l & i A, E— 220 W 4%



- 208 - FrE PG EAE 2023452 A5 2355521 China Tropical Medicine, February 2023, Vol.23, No.2

AR A L RIS [l i 2530 1 T 1) 25 57 UK

AT 7 4 809 9l i 1~ 22 58 T2 i L 71
it 90%, 5344 2012—2014 4F I % 6 £ 45 F 5L A —
0 H 5 T4 2018—2020 4EFE I W I 78 T~ %8 iy
A9 (709%~80% )", 232 Y Ja (R A+ 2 7%
I AR (14 £ B8 X8 0 = R S BRG] i A
4 b 28 55 AT, BURF AR 64T AH L R 9% 4 AL AR
SERTEE /HE XA P A, TAERE S, V8 A RN
o 8 2 N TR 22 % RECRL I IR B 25 5 T 3 R 07 i B, ¥l
MR — 20 N AR S 4 BUBUN 4 B I A ot
AR EE R B RTINS E AR T
AU R RAGGW A B et & B gy s
FEHE KARAT R IR o b DX B8 F = B ) 4 A L
35 5 T ARG 3, ] e rp B b X /DB R R R
28 RGNS AT AN RS ) . 5% DV R4t T+
P 5 1) EL 81 v LA A I 2, 5 R 22 50 DX T
PR AT S5 R I A AR R, W e S LB T £ )R S N
], FEAEIGEBE NIRIT A Ko 5~<15 5 HILTH:
37 i 19 LU 5] 8 T L ABAR R 4, T B R R AR R 2o
13 R AR BRI I SR S BT A I B
S b X S50 — 20 T R R A T R R s
et NRFSET ORI TR G BRI IE , $2 = AL R 4L
PR . AWHATEE AR Z 25 S
B, A0 R 2 D5 A U R 2 v e B 1 S S B T Vg
A AR RSEBRAE TR, S EORF OEAk T2 AR B3 8
BRI E A S R R IR . PR AR A K
2 K s 8 7 =X, mT BB AE R AR BV T L (H AR Uk ]
GG B R REEAE BB T G TR, 5
B hnaR A R A B e A, — e R R E RS

25 L rad s A R s e R G A L T
RS RN SN A €T REs s R W = A S R AR kA €I OB
I R . FEAE A WD rhRT g AT e A AR
L7 YN IO T 8 ke M [ ) I E RS RS T TR PR
T R X Sk B £ A, AT g N 1A BN DA

RUfg K o
i R E B PR O A A 4% X VR DR W 2
Be AT Wi A

FlaEmRAERR AR A A AR 4 o

[ 1] by, [ 55 B B & A B i 1] 20307 #3249 22 ) EB/OL).
(2016-10-25)[2022~-07-26]. http://www.gov.cn/zhengce/2016-10/
25/content_5124174 . htm

[ 2] EEBEIAIT . 2T B B 1 s p KRR (2017—
2025 4F ) B3l A1 [EB/OL]. (2017-01-22)[2022-07-26]. http://www.
gov.cn/zhengcee/content/2017-02/14/content_5167886.htm

[ 3]17ZHOU M G, WANG H D, ZENG X Y, et al. Mortality, morbidity,
and risk factors in China and its provinces, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017[J]. Lancet,
2019, 394(10204): 1145-1158.

[ 4] 255, 28, XIS . ZUNTHT 2013—2014 £E 18 52 2058 PR sl s

FED AR R A )], PR B2, 2017, 17(5): 534-536.

LIX Y, LI X, LIU S Z. Surveillance results of death cause underre-

porting in national death cause monitoring points in Huizhou, 2013~

2014(J]. China Trop Med, 2017, 17(5): 534-536.(in Chinese)

XA, BRT, B, AF . BT - R I R A 2015—

2017 43 P Y 0 s 412 15 B0 94 A ], BUACBEB B2 27, 2020, 47(2):

279-282.

LIU Y, CHEN Y, HU X M, et al. Analysis of the investigation results

[5

—

of missed cause of death monitoring in Hainan Province from 2015
to 2017[J]. Mod Prev Med, 2020, 47(2): 279-282.(in Chinese)

[ 61 E2, R4, XISFER, 55 3l 3R —FERl 317 1 78 5% m 1l 50 1K) 4
A R B TR 5 2%, 2018, 45(4): 659-662.
WANG Y, ZHANG ], LIU S Q, et al. Application of capture—mark—
recapture strategy in assesment of the underreporting rate of death
cause data in Jinan[J]. Mod Prev Med, 2018, 45(4): 659-662.(in Chi-
nese)

[ 71 B3, XI55, BRmtad, 45 . BT 3R - A i~ 3R 6 PPl 2015
—2017 4F-Z R JE IR AR R[], BUR TR BE 2%, 2020, 47(2): 275-
278, 304.
HE Q, LIU Z R, CHEN Y ], et al. Evaluation on the rate of under—re-
porting investigation from 2015 to 2017 in Anhui using capture —
mark — recapture method[J]. Mod Prev Med, 2020, 47(2): 275-278,
304.(in Chinese)

[ 8] WBRAESIR . HRG I R E A SN, 2021 FEE A 58
THEEM]. bt PRESETHRAE, 2021 1-34.

[ 9] £, T/ . 2012—2014 47 89 45 JE B0 TAETR AR IE 2 ().
TFRIEE24, 2018, 29(9): 1309-1310.
FU Y, WANG X H. Investigation on missing report of death cause
registration in Hainan Province from 2012 to 2014[J]. Hainan Med J,
2018, 29(9): 1309-1310.(in Chinese)

[ 10] Jilibestie, 22800, W20, 45 . WiTT AR A Jk TLA I I R AE T4l
TEBL AT, FiBT 27, 2021, 33(10): 994-997.
ZHOU X Y, GONG W W, PAN ], et al. Underreporting deaths in
public health surveillance areas of Zhejiang Province[J]. Prev Med,
2021, 33(10): 994-997.(in Chinese)

(11 ] VERER, VMR, S5k, 45 . 2009—2011 4F ) 7344 #e s i 5
GEAE R R A 301, S W, 2013, 28(7): 570-574.
XU X J, XU Y J, CAI Q M, et al. Death cause underreporting
through disease surveillance system in Guangdong, 2009-2011[J].
Dis Surveillance, 2013, 28(7): 570-574.(in Chinese)

[12] %, BiE, XA, % . 2015—2017 4F VT P8 24 (6 52 A8 K Wil i
TR A A )] AR TR 2L 4%, 2020, 47(1): 160-163.
ZHAO J, YAN W, LIU J, et al. Underreporting of death monitoring,
Jiangxi, 2015-2017[J]. Mod Prev Med, 2020, 47(1): 160 - 163. (in
Chinese)

[13 ] SBml, EHELD, XU, 45 . 2017 AEFBIN 7 4 AFEFE D) el s
WIEAET]. Bk BA: 59405, 2019, 34(3): 176-179, 185.
GUO X J, WANG Y H, LIU J X, et al. Investigation of under—report-

ing in death cause surveillance in Zhengzhou city in 2017[J]. Occup



HE T BE2E 202342 A 5523 B2 China Tropical Medicine, February 2023, Vol.23, No.2 + 209 -

Health Damage, 2019, 34(3): 176-179, 185.(in Chinese)

[14] F%DAEMREZEGHHF RO, b E R By 6 o2 ek
e e TS £ ) e . v PR PR K0 42 2018 M. b At
HERE AR R, 2019: 14-15.

[15] EZRE T AERBERG IS O, o E G 26 o8 vk
PGP TS Tt s v B BR i K 4 2019[M). Jbat:
HhFERE 2B A AR, 2020: 15-16.

[16] B DA G5 B G, v O T 2 ) b4 1
A% e T By 42 i v v L BE AT M S 4 4R 2020[M]. L5
TR EEEOR AL, 2021: 15-16.

[17] E3k, ERF, 2557, % . 2006—2008 4 4[5 555 Wi I 7 S 40T
Tm A A S AT[T). FP AR TR B 2424, 2011, 45(12): 1061-1064.
WANG L, WANG L J, CAL'Y, et al. Analysis of under-reporting of
mortality surveillance from 2006 to 2008 in China[J]. Chin J Prev

(E#E%180m)

2020, 41(3): 313-319.

BNV 2%, Fal S0, HEAZ L, 45 . B R b 2 T 24 B I 45 R 5 SRR TR
PRAMT). T B2 4R, 2021, 38(2): 127-129, 132.

HU Y H, YAN'Y, KANG Y K, et al. The goal surveillance and infec-

[17

[—

tion status of multidrug—resistant organisms in a hospital[J]. Chin J

Disinfect, 2021, 38(2): 127-129, 132.(in Chinese)
[18] BA3EYE, B, TKIT, 55 . 4 Fh 2 H T 25 1 s I

SEHFIZ W, 2020, 24(1): 119-120.

ZHAO P B, WEI Z, ZHANG B, et al. Analysis of monitoring results

LRI 1

of four kinds of multidrug—-resistant bacteria[J]. Chin J Lab Diagn,
2020, 24(1): 119-120.(in Chinese)

[ 19 ] A FEI AN G 24 s 00 IR0 4 [ 200 B i 24 M 0 190 20 14—2019 4F i b3
AR5 S5 TR S 25 PR AR A, b R G ) 2% 35 2021, 20(2): 124-
133.
China Antimicrobial R esistance Surveillance System. Change in an-
timicrobial resistance of pathogens from blood specimens: surveil-
lance report from China Antimicrobial Resistance Surveillance Sys-
tem in 2014-2019[J]. Chin J Infect Control, 2021, 20(2): 124-133.
(in Chinese)

[20] #RARME, A P, PRFEHA, 45 . 2014—2018 4F B A I B0 A8 & 1
LR S TR 23 Al S 2 P B R B R AT D). A I S A
i, 2020, 41(8): 643-648.
XU CH,ZHU G Q,LINQ S

tribution and antibiotic resistance of pathogens causing bloodstream

, et al. A single—center study on the dis-

infection in adult patients with hematological disease during the pe-
riod 2014-2018[J]. Chin J Hematol, 2020, 41(8): 643-648.(in Chi-

nese)

Med, 2011, 45(12): 1061-1064.(in Chinese)

[ 18] BRHtk, AW, XU, 45 . FHA i B3 A il 31 2012—2014 4F

W PG 45 B2 DA M I 2R 8 A6 T 0 9] 1 O 3R (0] BRAR TR B A
2017, 44(23): 4239-4243, 4247.
QIU L, ZHU N, LIU F, et al. Estimation of under—reporting rate of
death cases in disease surveillance system using propensity score
weighting method, Shanxi 2012-2014[J]. Mod Prev Med, 2017, 44
(23): 4239-4243, 4247 .(in Chinese)

[19 ] BARWA, B AR, B 228k, % T 2006—20154F 5% LIF LK
FET A M) BARSE IR A, 2018, 30(1): 97-99.

LING CY,LVY B, LV L Q, et al. Analysis on the death of children
under 5 years old in Ningbo from 2006 to 2015[J]. Mod Pract Med,
2018, 30(1): 97-99.(in Chinese)

W fe B H7:2022-07-26 4% - I

[21] ZEPR, BTy, BG4, 45 2015—2019 4F T i M Bk B2 B . 3 Jak

Y 22 T 24 T 1) TR R AT B S R LR A S A AT (0. IR 2
SR, 2021, 36(11): 2397-2403.
LI Q, WU X, HE J D, et al. Correlation analysis of strain changes
and risk factors of multidrug-resistant bacteria in bloodstream infec-
tion in Tianjin Chest Hospital from 2015 to 2019[J]. Drugs & Clin,
2021, 36(11): 2397-2403.(in Chinese)

[22] ALTHE, XV, XIBE. 735 A 5 7R 00 58 50 36 1A B A0 2t JE 1

B S8 W PRASFAE 23 AT ()], 18 538 R 2 2 4R (1 2 i), 2020, 40
(2): 235-241.
GUAN H Y, LIU J X, LIU Y. Virulence genes of Klebsiella pneu-
moniae isolated from blood cultures and clinical characteristics of
the patients[J]. J Shanghai Jiao Tong Univ Med Sci, 2020, 40(2):
235-241.(in Chinese)

[23] skiEUE, L%, #2055 . BetiiRh 2 ot 25 7 £ AT R ik S 24

PEALI]. A R 2R, 2019, 36(11): 818-821.
ZHANG Y F, XING H, YANG D, et al. Epidemiological characteris-
tics and drug resistance of patients with multidrug resistant organ-
isms in burn department[]J]. Chin J Disinfect, 2019, 36(11): 818
821.(in Chinese)

[24 ] BEAR4E, VIMER:, BRak, 5 . FOAERIRAE B ARG R A 52y
BT PR BRI R 2R, 2019, 29(3): 407-409, 414.

YU X W, JIANG W B, CHEN M, et al. Pathogens causing postopera-
tive infection in patients with severe pancreatitis and analysis of
drug sensitivity[J]. Chin J Nosocomiology, 2019, 29(3): 407-409,
414.(in Chinese)

s B HA:2022-07-15 4% : T



