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Outpatient cost standards for diabetic patients in tertiary hospitals based

on ambulatory patient groups
CHEN Meng—en”, YU Jing, XIA Shi—ji, WANG Yu-han, YANG Jing-yu, ZHANG Qian
"School of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing 102400, China
Abstract: Objective To investigate the influencing factors of outpatient expenses for diabetic patients and conduct case—mix
grouping and expenses estimation, providing evidence for the reform of outpatient medical insurance payment methods.
Methods Outpatient medical insurance settlement data of diabetic patients from tertiary hospitals in Lanzhou between
January 2022 and December 2023 were collected. Univariate analysis and multivariable linear regression models were used to
analyze the influencing factors of total outpatient medical expenses. Subsequently, a decision tree model was applied for
ambulatory patient groups (APG) classification, and relevant indicators were employed to evaluate APGs and estimate
expenses. Results A total of 48 948 valid records were included. The total outpatient medical expenses of diabetic patients
were associated with gender (Z=-5.702, P<0.001), ethnicity (Z=-2.180, P=0.029), age (Z=1 096.615, P<0.001), type of
diabetes (Z=1 463.467, P<0.001), complications (Z=-13.593, P<0.001), medication use (Z=-10.370, P<0.001), diagnostic
testing (Z=-4.676, P<0.001), and medical consumables usage (Z=-16.509, P<0.001). Higher outpatient expenses were
observed in male patients, other ethnic groups, individuals aged <45 years, type 2 diabetes cases, and patients with

complications, medication use, diagnostic testing, and medical consumables usage. Based on the decision tree model, 13
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APGs were established. The number of cases per APG group ranged from 114 (APGS8) to 11 619 (APGS), with significant
differences among groups based on a nonparametric test (H=3 266.675, P<0.001). The reduction in variance (RIV) was 0.945,
the coefficient of variation (CV) ranged from 0.93 (APG2) to 1.56 (APG12), the relative weight (RW) ranged from 0.44 (APG11) to
1.69 (APG1), the standardized cost ranged from 58.55 CNY (APG12) to 324.83 CNY (APG1), and the excess cost ratio ranged
from 1.81%(APGI) to 8.93% (APG3). Conclusion The economic burden of outpatient diabetes in tertiary hospitals is substantial,

with significant cost variations among different patient subgroups. The decision tree—based case—mix grouping performed well,

demonstrating strong inter—group heterogeneity and good intra—group homogeneity. It is recommended to strengthen outpatient

security and precise cost control, optimize diagnosis and treatment as well as precise classification of disease groups, and build a

diversified and precise payment system, so as to promote the optimization of outpatient medical insurance payment methods and

reduce the medical burden of diabetic patients.

Keywords: Ambulatory patient groups; Diabetes; Tertiary hospitals; Outpatient expenses; Decision tree model
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Table 1 Results of univariate analysis of total outpatient costs for diabetic patients in tertiary hospitals [ n(% ), M (P, P;s) |

At paes N (%) Y73 (o) Z/H 14 P

P51 B 30 844(63.01) 171.57(58.27,364.95) -5.702 <0.001
Lotk 18 104(36.99) 154.76(51.08,356.86)

PR P 48 057(98.18) 164.91(55.20,361.67) -2.180 0.029
HAh 891(1.82) 184.12(68.82,396.84)

AR () <45 7 621(15.57) 241.86(89.33,502.50) 1096.615 <0.001
45 ~ 60 20 177(41.22) 173.26(61.76,361.55)
>60 21 150(43.21) 135.00(44.17,311.76)

BEIRI AL I 645(1.32) 97.38(28.77,241.45) 1463.467 <0.001
17 35 678(72.89) 191.02(71.18,402.94)
HoAlh 12 625(25.79) 106.44(29.98,264.68 )

A I KA S 24 879(50.83) 151.69(51.14,323.63) -13.593 <0.001
= 24 069(49.17) 181.73(59.88.400.98)

B o 9 784(19.99) 149.02(58.82,311.00) -10.370 <0.001
= 39 164(80.01) 169.45(55.06,380.39)

JEA KA T 31 088(63.51) 160.63(49.69,367.48) -4.676 <0.001
= 17 860(36.49) 173.50(70.22,353.32)

SRl 5 AR i 47 427(96.89) 161.31(54.76,354.54) -16.509 <0.001
= 1521(3.11) 276.50(107.38,547.58)
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Table 2 Results of multivariable analysis on total outpatient costs for diabetic patients in tertiary hospitals

AR B (95%CI) bR Beta A PiH
W 437 (426 ~4.48) 0.06 77.744 <0.001
PRI (S k) -0.08 (<0.10 ~ -0.05) 0.01 -0.03 -6.102 <0.001
PO (SR LK) 0.15 (0.06 ~ 0.24) 0.05 0.01 3.206 0.001
R (%, 28 <45)

45~ 60 -0.34 (-0.37 ~=0.30) 0.02 -0.12 -18.558 <0.001

>60 -0.56 (-0.60 ~ -0.53) 0.02 -0.20 -31.010 <0.001
BEDRISHL (S 00 FA )

17 -0.11 (<022 ~-0.01) 0.05 -0.01 -2.056 0.040

I 0.52 (0.49 ~ 0.54) 0.01 0.17 36.452 <0.001
RO RIE(SM ) 0.08 (0.06 ~ 0.10) 0.01 0.03 6.339 <0.001
SR (S ) 0.40 (0.36 ~0.43) 0.02 0.11 21.383 <0.001
AR ZE (S A) 0.27 (0.24 ~ 0.30) 0.02 0.10 17.824 <0.001
SR FHFEM (2] 1) 0.55 (0.49 ~ 0.62) 0.04 0.07 15.649 <0.001
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Table 3 Ambulatory patient groups and disease weights for diabetic patients in tertiary hospitals
Iy ISz A A et (% ) T %FHE@( ) SRR A
¥fH P2z
APG1 <45 %, BB bRGR , FHZY 4574 9.34 460.49 454.09 0.99 1.69
APG2 <45 %, T RBERRG A 2 1072 2.19 254.67 235.78 0.93 0.94
APG3 <45 % Ak T BB RS , A O R 616 1.26 172.87 245.38 1.42 0.64
APG4 <45 2 4E TR DRSS , JCIf KA 1359 2.78 259.38 294.03 1.13 0.95
APG5 45~ 60 % , 11 BUBEDR , FHZY 11619 23.74 320.77 379.37 1.18 1.18
APG6 45~60 %, 11 BOBE IR , R 2 3306 6.75 222.18 218.82 0.98 0.82
APGT 45~ 60 2 AlE 1T BUBE DRI , oA feE FH 2 FHFEAF 5138 10.50 201.11 258.10 1.28 0.74
APG8 45 ~ 60 % A TN BUIRIS , 18 25 I AE #1 114 0.23 356.74 393.77 1.10 1.31
APG9 >60 %, BBk , A7 ) KhE 8 654 17.68 282.34 350.67 1.24 1.04
APG10 >60 %, T BBE RS , I KA 6453 13.18 220.64 285.83 1.30 0.81
APG11 >60 %, 1 BMEHRR 217 0.44 120.10 152.54 1.27 0.44
APG12 >60 % , HAS TR IR , A I RAE 2542 5.19 146.47 228.20 1.56 0.54
APG13 >60 %, HAWZSRE bR , JoIT & AE 3284 6.71 203.46 270.68 1.33 0.75
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Table 4 Standard cost of ambulatory patient groups for diabetic patients in tertiary hospitals

pon il ﬁ‘/&;ﬁm Pa(GE) PGE) WH%I‘ME ?}“;'HJQLISE HARARE AR ]
) () Gt) (%) (%)
APG1 <45 %, BRI, FHZY 324.83 131.48 734.17 602.69 163821 83 1.81
APG2 <45 %, 1 AOBEIRIA , R 2 201.96 89.46 366.42 276.96 781.86 28 2.61
APG3 <45 4 4E AU IR A T BAE 80.00 29.54 208.28 178.74 476.39 55 8.93
APG4 <45 % AR T EME IR , JCIT RAE 169.05 63.10 337.25 274.15 748.48 101 7.43
APG5 45 % ~ 60 %, T BB IR , HZY 204.68 77.30 42727 349.97 95223 655 5.64
APG6 45 % ~60 %, I BUBEIR , R FH 2 161.76 76.00 316.67 240.67 677.68 114 3.45
APGT 45 % ~60 % A T BUBEIRAG A HBE FHEEM  114.00 32.65 272.21 239.56 631.55 306 5.96
APG8 45 % ~60 % Al TR BN , (o FH s HIFEM 230.69 135.46 462.09 326.63 952.04 6 5.26
APG9 >60 %, BRI , A7 ) K hE 176.58 61.76 379.41 317.65 855.89 466 5.38
APG10 >60 %, 1 BURELRS , TCIf KR 136.27 45.10 296.56 251.46 673.75 341 5.28
APG11 >60 %, 1 BUBEIR A 66.67 23.07 179.82 156.75 414.95 9 4.15
APG12 >60 %, HAZEIURHRIRAG , A I KAE 58.55 14.60 194.12 179.52 463.40 180 7.08
APG13 >60 %, H AN RS , JoIH: KA 118.96 38.16 271.71 233.55 622.04 185 5.63
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