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Service capacity evaluation and improvement strategies for
occupational disease prevention and control institutions in China.
A SWOT - based study of 15 institutional surveys

WANG Yan - ting, SHEN Jiang, XIE Lin - shen, ZHOU Ding - zi, WANG Jia, ZHAO Xin,
YANG Ting, YE Yan, HE Mei - ju, ZENG Yu —xin, ZHENG Wen -yi, ZHOU Ya -xi,
CHEN Li — yuan, ZHAO Hong — wen
West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract : Objective To systematically assess the service capacity of provincial occupational disease prevention and control
institutions in China using SWOT analysis and explore pathways for high — quality development. Methods  Employing
stratified sampling based on the economic zone classification by the National Bureau of Statistics and distribution characteristics
of high - risk industries, we selected 15 provincial occupational disease prevention and treatment institutions from 12 provinces
across eastern, central, and western China. Data were collected through institutional questionnaires, expert questionnaires, and
semi — structured in — depth interviews) , followed by systematic SWOT analysis of internal and external environmental factors.
Results  Key strengths included comprehensive clinical service capabilities (100% providing health surveillance, 93.3%
covering pneumoconiosis diagnosis and treatment) , concentrated resources, and professional authority in occupational health.
Weaknesses encompassed talent shortages ( reported by 86. 7% of institutions ) , inadequate preventive services (only 53.3%
conducting hazard assessments) , and lagging informatization. Primary opportunities stemmed from national policies supporting
medical — preventive integration ( endorsed by 91.2% of institutions) and digital technology applications. Main threats included
intensified market competition and insufficient public awareness of occupational health. Conclusion  Provincial occupational
disease prevention institutions should adopt a tripartite development strategy focusing on “ standardization, technological

empowerment, and mechanism innovation” ; establish national — level medical centers to develop a comprehensive “prevention
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— diagnosis — rehabilitation — management” service system; develop regional medical — preventive integration to enhance

coordinate occupational health monitoring with clinical services; and promote digital transformation through * Smart

Occupational Health” initiatives to overcome data silos. Emphasis should be placed on recruiting and training high — caliber

professionals and establishing standardized informatization frameworks to support the high — quality development of occupational

disease prevention systems under the Healthy China Initiative.

Keywords : SWOT analysis; Occupational disease prevention; Medical center; Medical — preventive integration; Informatization
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5% R e
CriES
(g (strongths) ST %l AR : 44 SHLR A L G e LIS 7 0 R AL HR B ), R BB B A e A 010
SO VEURAE 8 A LRI LA, B T 52 36 M S 00 5 8 S RLR BRI G S A (IR IR I89T P 4R %) .
3 O R Pk A e AR S S FEBCRRE bR T B4 055 T LA A
ot (weaknosses) WL AAZE RIS LRI T 55 4 6 T A 156, BB A A R 5 9LFR AS S o (6 5600 (e
W) AT S5 AP PR LIRS ) & 5 AL
W2 IR SRR B T ST — 3 L U S (M 326 T 5 0 5 B 7 L
N T LVSHITL
W3 - 28 SR B BE OB 5, i 0 5 il TRl BRI 1) QIR A2, 2T RS TR
Wi 35 B ARG < O 127 50 S5 R e AR oA T LB 3 25 R T
SR

HL£= (opportunities )

O1 : BUSRLLH) . “ B P[] 20307 s PR E BT Rl A , [l R LA 2o gl 28 Sr R B e S 34 TLAE B, S HARE T JEe SR AR

02 : PP SRR SR B0 A (AN 5 28355 HTRBIR ™ ) A2 57 0 MR b it B 10 A, A2 7 1) IR 55 5 SR Cn L PR 50
BIET T8 o

03 : BORMKAE : JEHa AL SR AT TP 915 e 0 XU Al 2803 (A i ATS2 52 W) , 326 BO8 Uk 3h + &g
PR S EHLA ML A 15 B AL R BERAEEE S D

T1: B 75 4N - O SE RS AU 5 BB RGPl SR = Ir AU I = J0 5 i Jmy (RN 32 5 S BUIR 55 4
K Rt G, B S TIRZE R R,

T2 : IR S AN - T oG s 3t DX B iR LA BE PR R A AR 2 Y, 5 AR TR 2R RE R

T3 A OGN AL (B B : 95 2 X O 5 RS , T 3 A2 56 /I L R AR 2, L
s o DRI T K, R 7 4 e i

JBUH (threats )
KO & B 4

HeG IR B [ RO A R R 27 T (ST + 52 +
O1) ATl Ri2T7T A K3 BT EIET | AG 50 A6r

3.1 ARH -Ia(SO) kuk: KFEMRY LB L& ARSI T — ARG a G o2
ATV AR FIPA IR PR B LS, RIS, FE A R SEXE S FAE 23R



- 4130 -

PRAR T BT B2 2% 2025 4456 52 #5545 22 #]  Modern Preventive Medicine, 2025, Vol. 52, NO.22

XA, R A ) 2 o8 A MR A e N A B K &R, HE 3
ISR S A N, 2 S UK R A8 35 PE AR L
FEIE s mT 4 7 1 Pl it B A8 B A X e B B
B T WP R R R B AR, A TR IR B iR
i 55 HE T o

BT 2AT AR i, T 2 R M L IR - B 5
RS O BRAEERRE T 0 A R 5 IR 55100, i Sy PR ATl
S B TR O 7 287, HESh AR BT A 5 A0 A\ BURF R
SEHE(S3 +02) , IO b e ol A HHE A £
3.2 B — m N (ST) ok A) 4K 3, 40 R 3R
A SN BRI B IR BT T A s B S, A U
b5 BB LR R 7853 & #5 HL  ASURUPE FR 5 TR AL
BRI EE - B2 B il 27 T s AR AT AR R (ST + 82 +
T1) o ZIRFRE e @S bR A IR 55 D GEBLE] , 8 i &
A1 CHRD At 5 Al 55 Jo s 1 B2 45 ), B o7 A0 % BE Al R A
(DUATE T AL E ) R AR IR (2 WA & 32) Rk
Erfate (B RS 3 55 %) W = mFMAR R AT
HEOD i RS 245 B AL A BRANZ YT 190 Bl WL 1) S s MLl o
[T 88 S A R & 8 BT IR 595 5 TR DR At
JERLG T 55 s @ i 3R 3%, HESh Bl iR TAESC AT
B o K — A FR 11 S it K S 25 4 T MR s 7 3 IR 55 1)
FrufEfl B BRAL AT, A7l v o i A e A ) 32
o

FE T PP I B 16 B 18 BUR S P 350 X 5
RIBATA IR, 4 28 DL 58 = 2 ot ek | X8
Gl S R BRI 4L + N7 S Ha2yT
P8R (S3 +T2) , ZK R E S = KRk —
SRR G R A LS B R % 0 38 1 RN
G SHHL 4 v B U R R0CR ; 2 RSG5 UhIA], 5547
Gt — PSR vE R S ARG A BN = JR AR B H
AU AR E 251 15 52 B 1 Dy 1 =2 R B 40 it
e X — R B R P DX S P B I 5 R R 2
i e RN IR 55 7K AR T
3.3 5B -Ha(WO) Rk RAMEM, IAEHLE
TR B A A T I = 5 00 9 R85, ) A
718 :46. 7% IR 7 36 Bt AT g HR M s 1 35 3PAN T
1E,53. 3% R BT iR Be oA 2 -5 20 HRE T A W T
VB AL 6. 7% BE i 2 5 3 T Bk T4 W B A 3 T AR
XA E AT IR ST A BT 3 M LR 5 A%
@RS T o [RIE, Al PR B AR e g 7 A 22 00 90 By T
VB, INZBOR AT Z 1, B BTG A 1 0% PR 26
Ttk — PR 5 4 3 il 55 185 X ABr 5 H R Rl & (W1
+ W2 +03) , 75 2= (Y0 (EAS A %5, A AT 4 [
B AL IO B W D A R, P A 66— A e fid R A
B LA A B O G 45 B o XA B AU L
JFHRAE T AT O B g 1 S s 5 H Rl it 5 Al &

1, S I 5% T HEAT (R AG A5, 3 I8 43 07 ke 1
S HRA 9 4 2 A KR L 25 22 50 3 2o £ 8T 65 1
Al B TR AR L (el B R P, SR A B
At

R 46.7% HHR % B 96 B e T JE8 HRY, T A W
W, {EVEICH R T o e Al 1) S50 77 3 IR 45 B BE R
£, (W3 x W), {E3cd 9 A TR RE AT HEAR (03) 42
HERBEZS A (W3 + W4 + 03 ) 78 [ 1 Tll 4. 0wl 45 4
T K R A D T R T B A
EFEERIBLL, BEAR T WOl 00 & AE L) b,
S R SR PR R AT 2R B 4%, ST IS5 B3 T A g B
IRBE, I R e 00 A A e AR W g T
OCH TAERREE 61 Um0 2 < e 9 5 2 0 IR 7 7k
SRR S S R R TR RS 4 (s B T
FE I B R By 16 A R A L
WL, o HRAET 1 RS2 v XURS A T, 388 3 R i
T ReRAR , Semb W TR REE A 5L T A e Fedk
5, BT R IV AE (Pl KU
3.4 HH - BI(WT) Kek: SR 585, 3Bk
Y FTHRY TA= WEI T AR AEE LG 23 TS B g ) A
B85 L 1K R S5 B 3 e AL, 38 43 U phy 42 v 0 7
5, PR AR G B LG — (W4, 5 Y
S BRI 12 TR A R S AL A I B 056 B3, 30 i
BB RS 55 4 S 5T (W4 x T3) IR T
R RE 2 IR HE LA RS SR BRI
[l B 25 6 5 77% , OSHA 3 5t 224l 4 3l B9 =2
JF v Y A 0 R 5 AR (TTA) I OSHA
B (oD 71 g U o P 2 4 f
He4r 25 (DGUV ) ST T 55— 14 BRIl 955 5245 i i ) -
B (W4 +T1 +T3) LB  GIER SE b A%, 3%
AR B0 IR VR T ) 2 DR Al O ) 2 DT X 96 i
BE () R T KO B 4R T A 2l e

ABFFEIER SWOT 4301 & Ze 42 1 T 4 L%
BIA B I 2 Ak R B A2, Bk R ) 2 1) 5% 4 I8 2 o
O AHTEE R LS A R I 1 B AL T W 4% = R s
T, WISCRIL, SEBUARE SIS T B 30 A5 B AR
— IR 45 3 X S ) A G2 B K 3 R A 7
GEME R RS e, FBARSZ AT [0 45 BT IR,
WS E g SETT H AT 103 5% 5 5 25 5140 AT 77 18
JEYBR JEL S 5 10 56 1 25 348 9 A 28 . Aok SR i it
“FRIET 4T~ HORWAE - HLEIGIHE PR BT, T
e NI KR DI 465 () R R TS5 — 1297 -
03— I RS DTIRIR S5 IR 2 , A (e RE v AR
Pl 33
FlERMREHE AR TF 25 12



IRACTH BT B 27 2025 4757 52 455 22 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 22

- 4131 -

S 30k

(1]

@R E T 4 & FA R TTAR. BT EE B A LSRR
el ——2023 ARGRE [ AF 5T 100 2% & SR R [T ]. v [ 4R} B
%#,2024,27(22) ;2685 —2688.

Jian Kang Zhong Guo Yan Jiu Wang Lao Zhuan Jia Zu,Liang WN.
Innovative integration of treatment and prevention to build a healthy
China together: expert consensus from the healthy China research
network in 2023[J]. Chinese General Practice, 2024, 27 (22):
2685 —2688. (In Chinese)

TEME, NG K SUIOI B 42 <y 40 55 S A HE [ N . N B 412,
2024 —10 - 16(005).

Wang H,
workers’ health[ N]. Zhengzhou Daily, 2024 —10 - 16(005). (In
Chinese)

WA, s = SR ETHT, 4. B8 IR BT T AR IR 55K &R B i
KR EALE G AR L], MU R4 (BE 2D,
2024,55(5) ;1055 - 1062.

PAN J, Zhang TF, Zhang YM, et al. Digital intelligence drives the

high - quality development of the healthcare service system:

Sun L. Building occupational defenses to protect

Development mechanisms and implementation pathway[ J]. Journal
of Sichuan University( Medical Sciences), 2024, 55(5) . 1055 -
1062. (In Chinese)

Kilpeldinen K, Stihl T, Ylostalo T, et al. Citizens’
footprints to support health promotion at the local level — PUHTI
study, Finland[ J]. European Journal of Public Health, 2024, 34
(4): 676 —681.

Damilos S, Saliakas S, Karasavvas D, et al. An overview of tools

digital

and challenges for safety evaluation and exposure assessment in

industry 4.0[J]. Applied Sciences, 2024, 14(10) ; 4207.

(6]

[10]

[11]

[12]

Jacobs JV, Hettinger LJ, Huang YH, et al. Employee acceptance
of wearable technology in the workplace[ J]. Applied Ergonomics,
2019, 78 148 - 156.

Rama RAJ, Madrigal PL, Mustelier CLJ, et al. Monitoring and
ensuring worker health in controlled environments using economical
Sensors, 2024, 24(16) : 5267.

Bernier T, Shah A, Ross LE, et al. The needs and preferences of

particle sensors[ J ].

Eastern Canadian sex workers in mitigating occupational health and
safety risks through the use of Information and Communication
Technologies: A qualitative study[ J]. PLOS One, 2022, 17(6) .
€0269730.

Beckman S, Andamel N, Harrison R.

industry worker injury rates in the occupational health and safety

California warehouse

administration” s injury tracking application, 2018 —=2023[ J]. Am
J Ind Med, 2025, 68(3) . 295 -303.

Felsen M. Addressing worker safety and health through the lens of
strategic Enforcement — Part 2[ J]. New Solutions; A Journal of
Environmental and Occupational Health Policy, 2024, 34(3) . 227
- 240.

Koppisch D, Zschiesche W, Goebel A, et al. Schwei brauchex
positionen in deutschland und bewertung der
gesundheitsschidigenden wirkunge - insbesondere im hinblick auf
lungenkrebserkrankungen[ J ]. Arbeitsmed Sozialmed Umweltmed ,
2023, 58(3): 185 -195.

Siefer A. Berichterstattung zu sicherheit und gesundheit bei der
arbeit [ Reporting on safety and health at work | [ J]. Bundes
gesundheit sblatt, Gesundheits for schung, Gesundheits schutz,

2020, 63(9): 1076 - 1083.
I #5 H #A.2025-07-01

(L34 4045 1)

[10]

[11]

[14]

[15]

[16]

[17]

WREE , Ji 2. BT MIC — XGBoost 512 14 [t [ T 7K 8 £ 4 75 )
(0] SR 5 #2021 ,38(10) 1125 - 130.

Chen Z, Zhou D. Prediction of residential water consumption data
based on MIC — XGBoost algorithm[ J]. Computer Applications and
Software, 2021, 38(10) : 125 —=130. (In Chinese)

Yosefian 1, Farkhani EM, Baneshi MR. Application of random
forest survival models to increase generalizability of decision trees: a
case study in acute myocardial infarction[ J].
Mathematical Methods in Medicine, 2015, 2015 576413.
Ishwaran H, Kogalur UB, Blackstone EH, et al. Random survival
forests[ J]. Annals of Applied Statistics, 2008, 2(3) : 841 —860.
Chen QJI, Li FW, Gao YZ, et al.
metabolism genes for the prediction of survival in hepatocellular
Frontiers in Oncology, 2020, 10: 1210.

Kwak J, Seo IH, Lee YJ. Serum -y — glutamyltransferase level and

Computational and

Identification of energy

carcinomal J].

incidence risk of metabolic syndrome in community dwelling adults;
longitudinal findings over 12 years[ J]. Diabetology & Metabolic
Syndrome, 2023, 15(1) : 29.

Xuan YY, He FF, Liu Q, et al. Elevated GGT to HDL ratio as a
marker for the risk of NAFLD and liver fibrosis [ J]. Scientific
Reports, 2025, 15(1) ; 10.

Dao TD, Tran HV, Nguyen KH, et al. Prevalence and serological
predictors of liver fibrosis in vietnamese chronic hepatitis B patients
with persistently normal or mildly elevated aminotransferase level
[J]. Med Arch, 2025, 79(2) . 147 - 154.

Okuda M, Li K, Beard MR, et al. Mitochondrial injury, oxidative

[18]

[21]

[23]

stress, and antioxidant gene expression are induced by hepatitis C
virus core protein[ J]. Gastroenterology, 2002, 122(2): 366 —
375.

Wang XY, Xu W, Yao L, et al. Association of cystatin C level
with all — cause mortality in patients with liver cirrhosis: a meta —
analysis[ J]. Current Medicinal Chemistry, 2024, 31(25) . 3977
-3986.

Lalmanach G, Rigoux B, David A, et al. Human cystatin C in
fibrotic diseases[ J]. Clinica Chimica Acta, 2025, 565 120016.
Nagy E, Abdelfattah AH, Sayed — Ahmed N, et al. Cystatin C as a
predictor of renal recovery and in hospital mortality in patients with
acute kidney injury and liver cirrhosis [ J]. BMC Nephrology,
2025, 26(1) : 413.

Lytvyak E, Hirschfield G, Shreekumar D, et al. Pathogenesis,
Non — Invasive assessments and treatment of hepatic fibrosis in
autoimmune liver diseases[ J]. Liver International, 2025, 45(8) :
€70190.
Abeysekera  KWM,

Prevalence of steatosis and fibrosis in young adults in the UK: a

Fernandes GS, Hammerton G, et al.
population — based study[ J]. Lancet Gastroenterol Hepatol, 2020,
5(3): 295 -305.

Glyn — Owen K, Bohning D, Parkes J, et al. The combined effect
of alcohol and body mass index on risk of chronic liver disease: A
systematic review and meta — analysis of cohort studies[ J]. Liver
International , 2021, 41(6) ; 1216 — 1226.

%5 B H#A.2025-06-28



