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Construction and application effect evaluation of an integrated

monitoring platform for healthy life expectancy statistics
WU Shi —yong™, CAI Yue, WANG Zi - tong
" National Health Commission of the People’ s Republic of China, Beijing 100810, China

Abstract ; Objective To explore the construction of an integrated monitoring platform for Healthy Life Expectancy ( HLE)
statistics and to conduct a preliminary evaluation of its application effectiveness. Methods  Challenges were analyzed to define
development goals. Multiple sources of health and medical big data were integrated, and advanced technologies such as
blockchain and big data processing were applied to enable dynamic monitoring, automated calculation, and comprehensive
analysis of HLE and its determinants. Results  The platform successfully connected with information systems from tertiary
hospitals nationwide, multiple public health data platforms, and various disease registries. Data completeness improved
significantly from an average of 65% to over 92% . A monitoring system comprising five categories and more than 30 HLE —
related indicators was established, identifying over 20 key factors strongly associated with HLE. The average approval time for
data — sharing applications was reduced from seven working days to three, enhancing both security and efficiency in data
sharing. Conclusion The integrated monitoring platform for HLE statistics demonstrates substantial value in improving the
efficiency of health data analysis, supporting policy formulation, and guiding health interventions. It provides robust data
support and technological assurance for the advancement of the Healthy China initiative.
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Fig.1 Overall architecture diagram of the HLE business system
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Fig.2 Overall workflow diagram of HLE platform construction

FE T IRSCELA
1.3.2 XHBEHRN 78 X B H R N H J7
B EEH Fisco BCOS XHUEEF- 15, 058 T 4 > IX Hedik
9 B TSR] B 4 BRR 45w L, A4S R A
FEET i o Y s 5T X He iy A 5 90 i, 1T 08
N U TR A ity AR T Y S AL E P
5, TR TLS s s R B B A% i 1) e 2k . F
R PBFT SRk, A £ DX He () Pt AF il 5 56
UE, BV R 40770 o5t IS B ol AT M B, AT
REFREIBAT . 1E#E Fisco BCOS VRN X HEEF- 5, 8
i N R M RE et B AT R DL SOV B
W RIE HIME . INPEREZER K , Fisco BCOS R
Y PBFT SRR | 6B 48 P 3 A B0t 40 1k DX B,
PRAEFRSX T R ol BB AT A, AT RE R e
BAT T L B X B S AR e R R R, AE
G4 J7 T, Fisco BCOS 37 #F [ % B3k, 40 SM2 |
SM3 SM4 , SCAUAT A [ N &2 bR ifE, 38 S B0 1
INfRE AEUES A S PR AL T 5K Y e A IR B A
IEZHER MR ALk, A, Fisco BCOS A5y [ 7 [X
FerG, HAA A O Ge 6% T 4 M 2 N
R AL A 2K, 3 0 N M5 BAL T oK
BRE G2 Solidity 4 FEtH 5 HF A&, & LT %K
P T RN 55 R, A B RO L R L R A
BEYIRE. BREGATE T i X PR A% 5 Uk
AT ERE SRS, ARG AMIER 21T, B
R XA AR R B TR SHA - 256 IS Ay
8, BB o — 1k 5 e B R E AR e S 2
(1) bk pRAS, K B e A (B B T (5 B B il
SRR B R X Hedk b AR DR AR B — A
X HREEAE e 5%, 10 SR 28 5 W) (R 38 52 4 B 38

Sy SEE B B RS I S e R Y AT SE I S T A
Pl XHRBEROR P B AU R TR =R %
VERIZCE 8 I i 2 A T A SR T )
B

1.3.3 REGEAHES M 1 REWRS IS M )7
il , V-5 R 1] Spark #EZETF % HLE $8 4R 54T 55,
FHH A 2055 68 7 w2804k PR BB o 3 ik
X RDD( Resilient Distributed Dataset , $#{4 5345 =054
B ) W0 RO AT o0 A A S R AT IR, S5 A
Transformation 1 Action FEAE 58 i EHE 19 Ab 38 i1
1155 [FR, F) H Azkaban T4 3 9 B K- 5 X Spark
AT 55 AT 4 B2 A8 3L, W DR AT 55 e I AT O M 4 HOIR
Ao FEMLgR BRI R 5 R T 718, - 5 %0 s i
ATIHBE JH— 0 R AE B 55 55 T AL B4R A, i th
HLE #H ¢ /9 ¢ 8 % iF, R A Scikit - learn,
TensorFlow PyTorch %5 HE 22 | 5 Fl ) A5 Y, i 3o 28 X
SR AR R A A S8, PEAG AR RE . T2
U AR RLE 3 Flask \FastAPT 45 Web HESRHRE N 7ELL
TR 55 , S N5 1) HLE Wi Zhae, Jy 41 32
At HLE T 25 5 5 e B KU A, , B2 T+ & 0% BE
J3HT 5 T g

2 5 R

2.1 HEEESLERERIT FERINET2EE
BN ZR =W ERGERS 2 AL T AR
BUREZNERBICAR, LR TR E Y
T AET B 2R UE B R B e B 1 s S5 7
P 22 U5, ST AR 2 T B RS2 1T B
7 AR 55 400n 2] 2 e 0 A AR 0 B U 4 T . B
PR HRR S5 R R AR B B A TG Uk L L RN SR



- 4520 -

PRAR T BT 2 2% 2025 4456 52 #:%5 24 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 24

RABAFHRAE B0 50 B M D\ e W) 19 ~F- 381 65% K IR 42
FE 2% V) Lo Horp B8 s B A gt H AR
TP BB & IEBAR IR, B A5 B e 58 & 0L At
ToBE SR SN 3 2 B0 55 . AR U, £5d o 2
PR3 T T A B 2R T A S B LT (R R
M o AEAE B HL T & R R — o i (] JE
W, ok A 4 EUR A X AS [R) 90000 B 97 AR B 8 36 T
AN B A gl . TEPEARBOE e B v AR AR
TR |2, AP DRI ETL T B4
BARIR RS, I AT RIS e, BRI B AR
AR 5 HUK, WS B 3R B O BT ge it
TR F BRI SR B Sl B Lo 5 B 45
T S8R NE L BIBCT- Y1, 15 22 8000 R i A S
FENEFRIR ; T, % T A B 2R 0 e B AR bR AT 25
GO RS B R AR T Y e s
FEVEA A RE T AR WF S S IR T G Tl e 2 2 &
AR AARFRIE ", iltn, X FAET B 2 AU , bR
HEZROCHE 7 B ) Bl 2k N I AE 5% LAIN . LASE
T BE2F IR I ), 28 i B a3, PR T I R
By ik R 15% BER 2 2% AR TAT AR, FEAC
SEHL T AE T R ik B R Y o0 R e SR, S MERR T
HLE $24E T OR [, R A 2R 5 5 b BB AT I 3C
AR HATEEA AL I K2 Wi iR R YT O R AR
SERIAL SO B bR EAL 1Y B2 22 AR 5 i, 5
PEUERAPEIS 2 T B 8Tt
2.2 Bz EREaArae gt FEET R
FREERE 5 S B e R HR , SC B T HLE #5845 A H
JEE WA e ] AN P A A e g S i 4 [ R A
X /) HLE %4 , Je i) fe B fgE Bk il As k. Wy 14
&5 K2 30 W HLE AHSCHE bRy MR & | i 25 55
g BRUHE fEE R XU R 2% L R 9 TR IR S5 R 45 24 4
JE o R RKHUEE HLE 2504l KR OG5 ) R 2R 25080 1)
UREE AT, 424 Hh 20 34~ 5 HLE % YA Gy 52
MR 2R, st S PR R MR T IR MR R
o G R MR I B U HLE 2K & ¥ 3500 bt
S0 H 2 WA H AN ZEAST AU ) gt rh B G b A BRESCH
S PE SRRz AGRE T, TR U T i A% O PR R
AHOCABER 1y Tt DU e 5 DR AL B AR A o it — 2D F9E
2.3 BH/EEFHeARE FEESXHEER AL
B G2 AR | H 5 e = v LR ) AP 7
PMTAEHZGEEZE 3 N TAEH, BEeE 2 A AT
P LR, B O B I = A G A L S AR B B
Ko FHRH AES - 256 in %5 B 0 U IR A T
I A7, R SSL/TLS Pl SR B $ic i A% i % 4, IF
PEIE BRI 5 DAEAFIE, DA DR S8 30 25000 O 1wl
Bij 1k £ ik i o 3 Se R il AT AP T T AR L

SPEANRCR sk TR F e R et T
Hey e i RS K

3 i it

f R A A e R 2 & W - 5 2 (g v
R B R T T H, iR A SRR T K
B, I X B 5 R b B R SF 5 e A A
A WEIRCER T RE e e T IS T
B A R AN R T3 A BOR il s B 7 5%
P B DR T B S 1, A Ry s 7 BRI A
FAZIHRAE T 6. Ak, BiE N TR B8 W 56
SRR B — 2 A O B A SRR AR
S3AT S BT RE SR AR IR 5 28 R T T4
PeWn eI S5 T SE T A e, BN, 25 45 T SRR A
WA I S A RS 5 5 e ) g s e R N, R
TRPE 2 > B3 300 FH P oA ofe e A A8 P 2 0 11 XS, 44
HIR R R T IR SR BRI & A 1E, %
FH P B4 A I 2 e S A A B0 L 5 A B R Y
FEL T8 1 R, 0 e L R %) I % oA o
HLE {5200 ; 5 R IR ZUE S5 BUM R =80
PR L1 T 0 1) et B B W Ak R, 4 T VE A 41
SIBERFENT HLE BYZE-A 5200 , Ay il 2 15 3 1] £ B 18
ARG . 25 L Pk, @R g SR 4R
WEISF- 75 2R G0k 7 f e v ) i 5 A AiF A P R & 34
F L ANWHH & i, A 4R T4 R A R /K - L S B fe B v
2030 HFRDTBRE 210 )15 .

PSR AU EAEARTF] 45 oh 25
S ik

[1] World Health Organization. WHO methods and data sources for
global burden of disease estimates 2000 — 2021 [ R]. Geneva;
World Health Organization, 2024.

[2]  Espinoza MA, Severino R, Balmaceda C, et al. The socioeconomic
distribution of Life expectancy and health Life expectancy in Chile
[J]. International Journal for Equity in Health, 2023, 22 160.

[3] Zhang R, Wu S, Guo Q, et al. A scoping review of tools and
techniques on evaluating population health and healthy life
expectancy[ J]. China CDC Wkly, 2023, 5(44): 991 -996.

[4] Prosperi M, Min J, Bian J, et al. Big data hurdles in precision
medicine and precision public health[ J]. BMC Medical Informatics
and Decision Making, 2018, 18(1) . 139.

[5] Chepkirui M, Dellicour S, Musuva R, et al. Missed opportunities
for digital health data use in healthcare decision — making: A cross
— sectional digital health landscape assessment in Homa Bay
county, Kenya [ J]. PLOS Digital Health, 2025, 4 (6):
€0000870.

[6] Bergen N, Kirkby K, Baptista A, et al. Health inequality
monitoring Channel on OpenWHO: capacity strengthening through
elearning[ J |. International Journal for Equity in Health, 2022, 21
(1):133.

(TF#4% 4571 )



IRACTR BT B 27 2025 4757 52 455 24 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 24

- 4571 -

[14]

[15]

[17]

[18]

characterization of salmonella Enteritidis isolated from two
consecutive Food — Poisoning outbreaks in Sichuan, China[]].
Journal of Food Safety, 2023, 43(1) . e13015.
=, 220, kB, 45, 2021 - 2023 AR H A S R T b
PRRAT RO B SRR 23 A [ ] 580 e, 2024 ,39(8) 1970
-974.

Yan J, Lan G, Zhang J, et al. Epidemiological status and
etiological characteristics of Salmonella detected in meat and meat
products in Gansu,2021 —2023[ J]. Disease Surveillance, 2024,
39(8): 970 —974. (In Chinese)

ARHIHE, 3R SO, U, 55 4 T A 0 i PR 20 2267 5 7 47 ) 2l
(cgMLST) S ¥ U8 4 [ J]. 3 405 9 B2, 2021,53(6) : 140 -
146.

Zhu LP, Zhang WC, Yan SG, et al. Evaluation of core genome
multilocus sequence typing and traceability of bacteria[ J]. Animal
Husbandry & Veterinary Medicine, 2021, 53(6) ; 140 - 146. (In
Chinese)

AFET5, PNSEis, I L, 45 AR SO 1T B B AT 5 T 25 1 43 A
[J]. GBS R 2441, 2021,37(9) 795 - 800.

Fu SS, Sun XP, Sun F, et al. Prevalence and antimicrobial
resistance of Salmonella London[ J]. Chinese Journal of Zoonoses,
2021, 37(9) : 795 —800. (In Chinese)
BEEE SM , T RAG A IR TR O T BRI R LD 1T
ik 25 F > TR AERTSE ()]t A G e A, 2020,30(9)
1056 - 1058, 1062.

Hu YQ, Zhang B, Zhang LY, et al. Study on the antibiotic
resistance and molecular characteristics of Salmonella London and
Salmonella Derby in Wenzhou, China [ J]. Chinese Journal of
Health Laboratory Technology, 2020, 30(9) : 1056 — 1058, 1062.
(In Chinese)

W EE , SKEE, T A8, 55, LRt s IX P2 R v T IR A 4 ik R 4
YR 253 M L] B A e A I 2741 ,2020,11(3) =783
-791.

Chang XH, Zhang J, Qi HY, et al. Genotyping and drug resistance
analysis of Salmonella in meat in Beijing[ J]. Journal of Food Safety
& Quality, 2020, 11(3): 783 =791. (In Chinese)

EYE W I As AT, S5 AT TR TR RO 1T T 4 i it 7 e
i 25 PERFSE [ T]. B BBy B2 ,2022,49(5) :802 - 807.

[21]

[22]

[23]

[24]

Li Y, Pan ML, Zhao WY, et al. Dominant serotype and drug
resistance of Salmonella isolated from pork, Chengdu[J]. Modern
Preventive Medicine, 2022, 49(5) ;: 802 - 807. (In Chinese)
SR, XS, 2 T2, 4. 2017 - 2022 AR 3RS0 XL HE 1 e
9o M D b 1) DG T SRR 1 A 25 P23 B (] rh AL R
TREFR,2024,40(8) 750 - 757.

Nie L, Deng Y, Luo WJ, et al. Salmonella infection and drug
resistance in foodborne disease surveillance among children in
Wuhan from 2017 to 2022[ J]. Chinese Journal of Zoonoses, 2024 ,
40(8) : 750 —757. (In Chinese)

X P KRR , Tk , 45 Ve P T B IR B IR PR U 1] TG R 1 43
TR 2y oA )] AR R Ty R, 2025,51 (1) 141 - 45.
Zhao LL, Zheng SH, Zhang R, et al. Molecular typing and drug
resistance of food — borne and human — borne Salmonella in
Cangzhou City [ J].
2025, 51(1) ; 41 —=45. (In Chinese)

AFE A, IV S S TR T o3 BT 45 BRUDTT IR TR 43
SYTY T2 E S T DA O [T ] B A B A W A A,
2024,15(20) ;79 -88.

Shi B, Zhao W, Sun JY, et al. Analysis of molecular subtyping,

South China Journal of Preventive Medicine,

drug sensitivity and virulence factors of 45 strains of Salmonella by
whole genome sequencing[ J]. Journal of Food Safety & Quality,
2024, 15(20) : 79 —88. (In Chinese)
ZERIR R, K5, 5. = 8 0 L DR IR D 1 EG T 14 T
2P RIRE I FERIAGIN [ T] . B4 Be ik e ,2024,45(8) .8 — 14.
Li CM, Song CL, Zhang Y, et al. Detection of drug resistance and
virulence genes of salmonella of porcine origin in partial areas of
Yunnan province[ J]. Progress in Veterinary Medicine, 2024, 45
(8): 8 —14. (In Chinese)
SCRAW Je M), Wl , 5. St 4 2 F 245 Y0 1T A9 20 3R A T
SRR R B~ PN B Bl S T 2 i LR A A [ 0], BRAR BB B 2,
2024,51(22) :4051 -4056, 4090.
Wen YX, Long L, You L, et al. Molecular epidemiological
characteristics and analysis of B — lactam resistance genes of multi
- drug resistant Salmonella, Guizhou [ J]. Modern Preventive
Medicine, 2024, 51(22) : 4051 —4056, 4090. (In Chinese)

o #s B #1:2025-02-07

(L34 4520 )

(7]

(8]

[10]

Baptista EA, Shen TY, Vladimir CR. Disability and its impact on
life expectancy: heterogeneity across Mexican states [ J ]. BMC
Public Health, 2024, 24 . 2776.

d’ Elia A, Gabbay M, Rodgers S, et al. Artificial intelligence and
health inequities in primary care; a systematic scoping review and
framework [ J ]. Fam Med Community Health, 2022, 10( Suppl 1) .
¢001670.

e N RHE I [ 5 T A il e 2 % 2. WIS/T 363 - 2023 1A=
15 BT H [ S]. dbat: A by ik, 2023.

National Health Commission of the People’ s Republic of China.
WS/T 363 - 2023 Health data element dictionary[ S ].
Standards Press of China, 2023. (In Chinese)

AR N BN [ [ 58 TR i B 2 B 2. WS/'T 306 - 2023 T4
5 BB S A [ST. ALt b bR i i, 2023.
National Health Commission of the People’ s Republic of China.
WS/T 306 — 2023 Rules for health information dataset classifying

Beijing

[11]

and coding[ S].
Chinese)
rhe N B [ [ 58 TLAE ATl A 1 22 5 2x. WS/T 447 - 2014
FET LT I Y BE AR B B R MNE [ ST ALt - b E Az iE
fift,2014.
National Health and Family Planning Commission of the People s
Republic of China. WS/T 447 — 2014 Technical specification for
hospital information platform based on EMR [ S ].
Standards Press of China, 2014. (In Chinese)
e . FETR W I o1 2 A BRI (T/BPMA 13—2024) [J]. &
HAFE T 2024 ,18(5) :257 - 261.
Anonym. Technical specification of quality control for monitoring
cause of death( T/BPMA 13—2024) [ J]. Capital Journal of Public
Health, 2024, 18(5) ; 257 —261. (In Chinese)

%5 B 8 .2025-09-23

Beijing: Standards Press of China, 2023. (1In

Beijing



