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Abstract

Objective: To investigate the application of Lean Six Sigma (LSS) to shorten the sample turnaround
time (TAT) and improve the satisfaction of doctors and patients. Methods: The LSS methodologies
were applied to improve the TAT management process in the outpatient and emergency laboratory
of 971 Hospital of PLA. The data of TAT in the outpatient and emergency laboratory from Feb. to May
(pre-improvement) and Aug. to Nov. (post-improvement) in 2020 were selected as the research ob-
jects, 35,468 person times pre-improvement and 37,266 person times post-improvement. The aver-
age indoor TAT and TAT overtime rate of clinical test, biochemical immune test and emergency test
were compared, and the o value before and after the improvement was compared. Before and after
the improvement, 100 patients and 50 outpatient and emergency clinicians were randomly selected
to investigate their satisfaction with TAT. Results: After the improvement, the clinical examination
items, biochemical immune test and TAT in the emergency laboratory were significantly lower than
before (P < 0.05). The average overtime rate of indoor TAT before and post-improvement was 5.94%
(3.10) and 0.30% (4.30), respectively. The coincidence rate of indoor TAT post-improvement was
significantly higher than that pre-improvement (P < 0.05). In the four months pre-improvement (Feb.
to May), the o values were 3.1, 3.1, 3.2 and 3.1, and in the four months post-improvement (Aug. to
Nov.), the o values were 4.2, 4.3, 4.3 and 4.3. After the improvement, the satisfaction rate of patients
with indoor TAT increased, but the difference was not statistically significant (P > 0.05), while the
satisfaction rate of clinicians with indoor TAT was significantly higher than that before the improve-
ment (P < 0.05). Conclusion: LSS methodologies are effective in optimizing the work process of out-
patient and emergency laboratory, shortening the indoor TAT and improving the satisfaction rate
of doctors and patients.

Keywords

Lean Six Sigma, Laboratory Turnaround Time, Application Evaluation

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518

S = A RE S S % B[R] (Turnaround Time, TAT) 2 it A S50 25 IS B b A 21 &6 4 5 BT T IRD 1], &
R SEER = ) TAERCR, BHEXRBENMERL, & (CREGEERITFEFRE) [2]H 0K 858 =
EHMEENT, W& 1S015189 IMIFIEE R rZ —. Fai/STEf% I (Lean Six Sigma, LSS) & —Ft 4
WA MEs . IRES SRR AT A I ER R T VL, BV EEFE S A R IR, B AaEkE Ak, £
filh 3 SIE R3], A AR T IR e Al it i s AR R A ] . EBE PR A, LSS AT T
FAREREGEE . T2 WARMBEE R, fiAEm . Rk Eg B EZ A T7m4], (HHTEREN TAT &
HRAIRIE A B/ . 2020 4E R4, MURE 971 BERET 12U IR = N TAT SZiti 1 /N Uk 35 2 #lse
B, SultEEN TAT. TAT fF6% LR EHRRERRAIGE, HREWT.

DOI: 10.12677/acm.2026.1682934 1553 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1682934
http://creativecommons.org/licenses/by/4.0/

et

2. MEMFGE
2.1. ARR

) FH SI256: 52 (5 B & 4t (Laboratory Information System, LIS)i&#% 2020 4 2 A% 5 A (ka8 A%
11 A e e E AN RMRZE 971 BRI 122 EN TAT BAEIERT TN R, 5 FRA# B 7510
H KRB R KRN IFRA o SO RT, AR AL i 30 Al 2021656 2 514 19,883 AK. 12,321
N 3264 IR, &iit 35,468 Nk BudtfE, ImRARS: . A ko da Ml 2is ke 7 7l 20,975 NiK,
12,942 NIRAI 3349 NIk, %it 37,266 AiX.

22. Bk

2020 4 6 H~7 H BB I A& B B . E2RAH DMAIC TR s = A TAT &1,
Rl 5E X (Define). & (Measure). 7341 (Analyze). BiE(Improve) fl4% il (Control) 5 AN E 3R, HAR T340 R o

22.1. BY. WE. 9

EX TAEEHbR S S EPRES KA WTRAER, DL (SR ERFERE) 21T 122 RR =
W TAT 2R (A H % N TAT <30 min, 40K SR ITH <120 min) AfKHE, HFs TAT BN 2 <0.62%.
#2020 4F 2 H & 5 HFTA T2 IRRR S e AL S EE TAT £, 1HES T H = 4 TAT
IR fFE S, AEEREN TAT K.

AR AT, BT, SEMAAK. 58 RS LRI &IT2e HARRE 10 NH R &l
H, KRSk RERTE, NG AXE bR, R DUANYERE R m =N TAT FIBER K, 2

il i (1] 1) o
FARE NESES
i ]

*GEREE—
Bl
2L H B E

IR B

= N TATBHY

B
* AR ———, KR
b A Ak R
*AFARI AL ELS EHL REFOILBER

K SR RIE KR TEE MK
A GREEERE

Figure 1. Fishbone diagram for the analysis of causes leading to prolonged TAT in the delayed emergency outpatient laboratory
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Table 1. Comparison of average intra-laboratory TAT of test items before and after improvement [min, (X £ s )]

F 1 BERERETIR FHER TAT EEE[min, (X £5)]

n Il 45 150 H n A Ak g n Sk
S R 19,883 21.50 + 4.42 12,321 120.57 £ 15.32 3264 53.93 + 6.68
U e 20,975 18.03 +4.13 12,942 99.36 + 16.75 3349 45,63 +6.99
t 82.033 104.869 49.344
P 0.000 0.000 0.000

Table 2. Comparison of ¢ values and intra-laboratory TAT overtime rates before and after improvement [n (%)]
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Figure 2. Monthly intra-laboratory TAT overtime rates before and after improvement
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Figure 3. Monthly ¢ values before and after improvement
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Table 3. Survey on patient and physician satisfaction with intra-laboratory TAT before and after improvement [n (%)]
3. MHAIRERENEIMMNZER TAT HEEEEN (%)]

4 (n = 100) ZEJfi(n = 50)
W R W i B
kAT (n = 100) 56 (56.00%) 44 (44.00%) 39 (78.00%) 11 (22.00%)
i (n = 100) 67 (67.00%) 33 (33.00%) 47 (94.00%) 3 (6.00%)
P 2.555 5.316
P 0.110 0.021
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