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[ Abstract] Objective: To investigate the differences in ultrasound quality control (QC) indicators across hospital tiers and their
longitudinal trends among tertiary general hospitals in Shanghai, and to provide empirical evidence for optimizing regional
ultrasound QC indicators. Methods: This census study, based on the Shanghai Ultrasound Quality Control Center platform, included
all 30 tertiary general hospitals in Shanghai (14 grade 3A and 16 grade 3B). Data on 15 ultrasound QC indicators (13 national and 2
Shanghai-supplemented) were collected for the first half of 2023 and 2024. Baseline characteristics were compared using the Mann-
Whitney U test or Fisher's exact test. Multivariable linear regression with Bootstrap resampling (1 000 replicates) was used to
examine the association between hospital tier and QC indicators, adjusting for geographic location, departmental workload, and
average monthly workload per sonographer. Two-year changes were assessed using the paired Wilcoxon signed-rank test. Results:
At baseline, grade 3A hospitals had significantly higher amount of ultrasound equipment, sonographers, professional staff, and
workload than grade 3B hospitals (all P<0.01), whereas the average monthly workload per sonographer was significantly higher in
grade 3B hospitals (P=0.004). After adjusting for covariates, no significant differences between hospital tiers were observed for
most QC indicators (all P>0.05). Over the two-year period, total departmental workload increased significantly (P<0.001),
accompanied by increases in sonographer numbers and equipment (both P<0.05), while the average monthly workload per
sonographer remained stable (P=0.382). All QC indicators remained stable, with no statistically significant changes (all P>0.05).
Conclusion: The ultrasound QC performance of tertiary general hospitals in Shanghai is at a high level and remains stable, with QC
performance tending toward homogeneity between grade 3A and grade 3B hospitals. The sustainability of QC under higher per-
capita workload in grade 3B hospitals warrants attention. Several indicators exhibit a "ceiling effect", suggesting the need for
dynamic updating of the municipal QC indicator system.
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Tab.1 Baseline characteristics of 30 tertiary general hospitals in Shanghai, 2023

n (%), M (Pys, P;5)

FHIE Bt (n=30) ZHERE (n=14) =2 BERE (n=16) PAE
P g —FRERRAIE
A X 3 <0.001
e IX 20 (66.7) 14 (100.0) 6 (37.5)
RBIX 10 (33.3) 0 (0) 10 (62.5)
PR R 21 (14, 33) 34 (23, 43) 15 (12, 20) <0.001
TR SRR
TR AR 20 (13, 33) 33 (25, 51) 14 (10, 20) <0.001
Ly SR PNAY ' 21 (13, 33) 33 (28, 57) 15 (12, 20) <0.001
AR T/ER (6 H) /Ml 135173 (92254, 197979) 198726 (118 618, 312329) 98 820 (84956, 158 555) 0.004
EFERHEINH P TR/ 1080.05 (858.44, 1412.26)  897.18 (766.26, 1104.43) 133720 (1058.00, 1552.62) 0.004

*2 ZHE=ZERBEREEFNSEZEIEASH (Bootstrap %)

Tab.2 Multivariate regression analysis of ultrasound quality control indicators in grade A and grade B hospitals (Bootstrap method )

bR WIERB* (95% CD) + P1H
FEBERER 48 h A 58 AR 0.032 (-0.073, 0.128) 0.374
TR TS SRR -0.002 (-0.045, 0.027) 0.890
FLIRR A iRl BI-RADS 40283 0.062 (-0.004, 0.156) 0.163
TR IR 0.025 (-0.113, 0.139) 0.782
B RS B R 0.002 (-0.119, 0.136) 0.975
WA R 0.031 (-0.012, 0.084) 0.200
PR R R A 0.000 (-0.023, 0.025) 0.989

*. BN = EBEAIN T = Z BBt 20 (AR A/ NEOE R, B=0.01 F/RMIZE LT 05, AGIE TR . #5R6 H B TAE
i, A RHEI A Y TAER. . BEXE M P{E3ET Bootstrap ik (1 000 KT IHERE, BCamli H /M H0%) o
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Tab.3 Changes in ultrasound quality indicators (30 hospitals, 2023 vs 2024)

M (PZS’ P75)

Tt 2023 4 2024 4 P{E
RIS 20 (13, 33) 20 (15, 34) 0.024
EEy SR NGE N 21 (13, 33) 20 (15, 36) 0.099
B RO B 21 (14, 33) 22 (14, 32) 0.032
AR TAER (641 H) /MBilik 135173 (92254, 197 979) 152000 (99258, 216 020) <0.001
PRI 3 T AR RLAFIR 1080.05 (858.44, 1412.26) 1096.82 (947.38, 1480.23) 0.382
{EBEHETH 48 h N TEHE/ % 99.00 (89.88, 100.00) 98.50 (90.20, 100.00) 0.602
f& 2 10 min NIE R 5T REE/% 100.00 (100.00, 100.00) 100.00 (100.00, 100.00) 1.000
MR TS AR % 99.23 (98, 99.82) 99.09 (97.50, 99.93) 0.638
FLIRE BI-RADS 32458 /%* 100.00 (96.75, 100.00) 100.00 (98.27, 100.00) 0.030
TR S TR % 74.74 (60.79, 82.36) 73.67 (65.96, 83.03) 1.000
A e A B % 77.32 (73.97, 87.63) 81.03 (76.22, 86.17) 0.813
WA % 97.31 (93.41, 98.65) 96.59 (94.79, 98.62) 0.704
BRI 83 P MR A % 99.11 (96.72, 100.00) 99.63 (98.00, 100.00) 0.370
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