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[ Abstract] Objective To conduct a health economic evaluation of a community-based screening strategy for diabetic
retinopathy (DR) in patients with type 2 diabetes mellitus (T2DM) in Shenzhen, Guangdong Province, and to provide
evidence for implementation of this screening strategy in primary healthcare facilities in the city. Methods Community-
based DR screening was conducted from August to December 2021 among 1200 T2DM patients recruited from 10
administrative districts in Shenzhen using a two-stage random sampling approach. A Markov model was constructed
from a health care services perspective to conduct a cost-effectiveness analysis of the community-based DR screening
strategy, with community-based DR screening as the intervention strategy and no screening as the control. Costs, effect
sizes, and incremental cost-effectiveness ratios (ICERs) were estimated. Univariate and probabilistic sensitivity analyses
were performed to assess the robustness of the results. Results Of the 1 097 participants finally included in the analysis,
266 (24.3%) were diagnosed with DR. Through 20 simulated cycles of systematic screening, the control (no screening)
and intervention (screening) groups incurred costs of Chinese Yuan (CNY) 38 882.05 and CNY 41 920.75, respectively,
and gained 17.13 and 17.42 quality adjusted life years (QALYSs), respectively. The incremental cost-effectiveness ratio
(ICER) was CNY 10 478.28/QALY. The net monetary benefits were CNY 218 071.06 and CNY 219 409.58 for the
control and intervention groups, respectively, with a benefit-cost ratio of 5.23 for the screening strategy (indicating an
indirect return of CNY 5.23 per CNY 1 invested). After 20 simulation cycles, the blindness rate was 21.0% (no screening)
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versus 10.1% (screening), with screening preventing approximately 120 cases of DR-related blindness in T2DM patients.
Sensitivity analyses identified the health utility of blind patients and the annual cost of DME treatment as the most
influential parameters. Probabilistic analysis showed good willingness-to-pay (WTP) among T2DM patients in Shenzhen,
with screening being cost-effective at WTP thresholds > CNY 10 478.28/QALY. Conclusions The results demonstrate
that the community-based DR screening strategy for T2DM patients in Shenzhen City is cost-effective and can be

promoted in primary healthcare facilities in similar urban settings.
[ Keywords] diabetic retinopathy; type 2 diabetes mellitus; community-based screening strategy; health economics

evaluation; Shenzhen city
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Fig. 1 State transition diagram of diabetic retinopathy in the Markov model
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Table 1 Name, base case value, range, and source of forty input parameters across five dimensions in the Markov model

ZH TiH 28U UK Sy BT pieap S
AT A S5 mNPDR 5 % 02120 0.189~0.238 WA
cNPDR 7 % 0.024 0 0.016~0.035 WA
PDRIEJHH 0.006 0 0.003~0.013 W71 25
DRIREH R M2 JEDR-mNPDR 0.0550 0.038~0.079 2% HA[7]
JEDR-cNPDR 0.007 0 0.004~0.013 S CHR(T]
JFDR-PDR 0.004 0 0.002~0.009 2 CHR(T]
JEDR-DME 0.0130 0.010~0.017 SR T]
mNPDR-cNPDR 0.0230 0.012~0.041 2% CHR9]
mNPDR-PDR 0.006 0 0.001~0.018 ZESCHR[10]
mNPDR-DME 0.026 0 0.021~0.032 ZE R[]
cNPDR-PDR (i &4 ) 0.053 9 0.000 0~0.1100 ZHWR[12]
cNPDR-PDR (FEffi £ 40 ) 0.110 0 0.083~0.138 ZEHR[12]
¢NPDR-DME 0.016 0 0.010~0.050 S 3CHR[13)
PDR-DME(f#i i 4H) 0.022 0 0.017~0.028 ZHEHR[13]
PDR-DME(IEffi £ 41 ) 0.0320 0.024~0.040 ZEIR[13]
PDR—K: B (i E54H ) 0.020 0 0.018~0.022 ZEHR[14]
PDRZ B (LTI AT 2H) 0.090 0 0.081~0.099 ZELHR[14]
DME-K B (Fii &1 2H) 0.030 0 0.005~0.065 ZH HR[14]
DME-2 I (FEffi A4 ) 0.050 0 0.037 5~0.062 5 ZELHR[14]
A E S5 FDR 1.000 0 0.75~1.25 2 HR[15]
mNPDR 0.980 0 0.96~0.99 S LHR[15]
¢NPDR 0.850 0 0.82~0.89 ZER[15]
PDR 0.553 0 0.442~0.665 SHEHR[15]
DME 0.5530 0.442~0.665 ZEIHR[15]
2K 0.350 0 0.000~0.768 ZH WR[15]
29T BEURAL /% cNPDR/PDRAT 4= LA B S A 1 51 100.000 0 50~150 ZESLHR[16]
cNPDR/PDRyE: I IfiL & P B2 A6 K IR F- 1) b 45 80.000 0 40~12 ZH CHR[16]
AL A B SGIEAR J 5 FRAT A W B G A 11 L) 42.000 0 21~63 2% HR[16]
AR LG S AT BB A DI BR AR T L A5 8.130 0 6.10~10.16 ZEILHR[16]
BRJT PR AL LA IS 0.030 0 0.02~0.04 ZHEHR[16]
G BB AR R JEAR/ (T 3R ) 56.000 0 28.00~84.00 WA
EIVR &A% K F5 N/ (GB/N) 16.000 0 8.00~24.00 Wi
BT Lo i /(o) 4.000 0 2.00~6.00 WA
T2DMAEIRYT AR/ (JT/4F) 1182.500 0 591.25~1773.75 ZELHR[16]
T2DM & FHDRAIAIT A/ (GT/4E) 2129.100 0 1 064.55~3 193.65 2% CHR[6]
T2DM & HDMESIRIT A/ (TL/4F) 6 329.800 0 3164.9~9 494.7 ZESLHR[16]
SRR GEEAR/(FT/4) 2 000.000 0 1 000.00~3 000.00 ZER[16]
I P9 Bz 2 KR T AT/ Ga/A) 3950.000 0 1 975.00~5 925.00 2% CHR[16]
PRSI RA/ (TT/R) 20 000.000 0 10 000.00~30 000.00 ZELIR[16]
R P BT B/ O/ N) 33 023.000 0 16 511.50~49 534.50 ZEILHR[16]
2 & = B N 24.3%; 266 15 DR %1, NPDR # 186 14,

cNPDR # 73 f4l, PDR % 7 1, #Ettit 54 DR IRAS
2.1 #HEBEE AWFRERESTHAYIT 1097 4] T2DM 7 el 7 A5 B 0 be A A BT W) dA MR - T
B3 T DR A X A, Hodh B DR # 266 1], DR~ DR 40.758, NPDR 50.212, ¢cNPDR 4 0.024, PDR



- 560 - FEASLTAE 20254 5 A 41 5 5

Chin J Public Health, May 2025 Vol.41 No.5

4 0.006, DME #1 2% B ) W] 4a HE 2354 0.

2.2 F3|T T2DM % DR A K 5 & sk A2 5 07
AR 20 AN E BAHEAT R G O A, AN O 2 4 A
i 75 2H 10 R4S 2 531 D 38 882.05 Al 41 920.75 76, Af
Gy ERAF 17.13 Rl 17.42 /N R 8 2E iy 4F (quality
adjusted life year, QALY ), 3 & Al A % R b (incre-
mental cost effective ratio, ICER ){E N 10 478.28 JG;
XoF T SR AU RR B AR HEAT B, AN O A 2R
i £ 41 1) 14 24 25 (net-monetary benefit, NMB ) 43 1]
5218 071.06 11 219 409.58 7T, DR #: [X §ifi 7% 5 &
H) %% 25 % A EE (benefit-cost ratio, BCR) 2N 5.23, 7E
A 2 SRS R RN 1 G AR 3Rk 3 5.23 TR
8] % B US55 AN O 25 2H A O A 20 48 5 20 AN A
B J5 2K W45 251 L 51 43 31 A 21.0% T 10.1%,
AU DR A [X 0 5 2 7] 4% 8 120 %51 T2DM i #
T X DR S8 .

2.3 B SAT

231 HREEBUEMEST(E2) EPERGME
T, R AZ AT ) f R R B AR 12 W IR 55 4% TR AR
o2 1) X B AT B DR R OB M T . 45 R R,
X ICER 52 f5 K (i B a3 (S 5O Rk I B 3

LSRN
e R S e R BB R|

EV:10413.096 77

ICER

(10 {5 A & AE, A K IR I DME 35 1) (g
AL AA . JF K PDR & # M B s (8 . IR K
mNPDR & & [ {8 5 2% 25 18 . T2DM & Jf & DR &
e B AL AR ME . FE K sNPDR £ 3 1 { B 2L
B A1 DR 5| i 2% B 2B 2% 1 i B R 25 {8 s XJ ICER
S B K I AR S 80N 9 K DME 838 IR 9T
BRAS, HAlAK 7% T2DM B 3 (R 4E ¥4 J7 A% . DR
(1) i 25 i 4% - T2DM & FF DR i3 B9 16 97 BUAS
PP 4 AR PR 96 97 BRAS Bl B A% B K5 ) K
AL %) T2DM B8 AT B 3 R B RS FIAT 3%
FERTI R AR B A . AR E B A BRI
SRR, 2 AR ) AR 20 R 45 SR L
Fe i

232 MERBUBME DT MR BUBME T4 R EoR,
4 £ 48 M 0% 75 1) ICER A 10 478.28 JG/QALY,
AT 2021 G 3 185 A 3% GDP, Bl 466 689 JT/
QALY )32 A% 7 I w1 7Y, iR Y1 7 J& B X DR 4t
X0 & A KU A =R, H DR i & 7E S A
B R BE>10 478.28 JTG/QALY 15 &L T 0] A ki
KT R BUA 0 £ 5 W% B () A 2 o

W R R 1 R A M

DME - EIRIT A

T2DM i F 07 AR

DR ifi 25 A
B T2DM 47 DR B HERIT A
LGk

WA B BEAR TR IT A

42 7% NPDR & (14 e A

I PDR B35 (1 f B AR A
B VEGF JESHAYT A
I CJ A S E A
B T2DM EE B 5 KA R
I cNPDR H 75 [ FE 2 2 fE
T2DM K4 JF DR B [ BEakai (i
A R TT A

—60 000 —40 000 —20 000 0

20 000

B R PR E R T A
40000 /7C

B2 R RSO P
Fig. 2 Tornado plot for one-way deterministic sensitivity analysis of 16 parameters on health utility value and
disease treatment costs in the Markov model
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