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Abstract

Objective: To evaluate the effect of a PDCA (Plan-Do-Check-Act) cycle-based continuous nursing qual-
ity improvement on the first-attempt success rate of venipuncture and patient infusion waiting time
in an outpatient injection room. Methods: A pre-post self-controlled study was conducted. Fifty outpa-
tients from the outpatient injection room were enrolled before (baseline) and after (consolidation)
PDCA implementation, with the baseline phase (pre-implementation) from April 1 to 15 and the con-
solidation phase (post-implementation) from June 15 to 30, 2026, matched by case profile. The primary
outcomes were first-attempt venipuncture success rate and infusion waiting time; puncture duration
was a secondary outcome. The paired McNemar test was used for the binary outcome and the paired
Wilcoxon signed-rank test for continuous outcomes (differences non-normally distributed by Shapiro-
Wilk test, P < 0.05); two-sided a = 0.05. Results: First-attempt success rose from 54.0% (27 /50, 95%(CI:
40.4%~67.0%) to 84.0% (42/50, 95%CI: 71.5%~91.7%), an absolute increase of 30.0 percentage
points. Waiting time decreased from a median 0f11.0 (IQR 10.0, 13.0) min to 7.0 (IQR 6.0, 7.0) min,
with a mean reduction of 4.84 min (a decrease of 42.2%, P < 0.001). Puncture duration decreased
from a median of 5.0 (IQR 4.0, 6.0) min to 3.0 (IQR 2.0, 3.0) min (P < 0.001). Subgroup analysis showed
the most significant improvement in first-attempt success rate in patients with poor vessels (13.6% —
68.2%). Conclusion: The PDCA cycle-based intervention significantly improved both technical qual-
ity and process efficiency in the outpatient injection room, with the greatest benefit in patients with
difficult venous access, having high clinical promotion value.

Keywords

PDCA Cycle, Outpatient Injection Room, Venipuncture, First-Attempt Success, Waiting Time,
Nursing Quality Improvement

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. 5]

(2GS E R BE R M A B E I E RS N2 —, AP BIRSS BR B R B R AR 56T %
o BBk VRN T THSTES SR WHR AVESRAE, H— IR R AR T R E AR P 0
br, RIS FE R SR M EE R K. SRR, BEETISREERAIE N, £E NS
58 B AR SRR 8] O IR R RCR 5E BUKCOP SR S A AR, AESEPR AR, di e
BN RABARKTZEZAT . HPE AR i BN T A RS G, — bk 2 ) R I 5 S5 i TRl
SPGB, JCH T A F AR N, REFRIACUNEIG S, & 551540 87 E. F
Uk, G ey 28 ek st R ) 1) AR Ut 5 ST AT R0 S A O T A B R AR A R DR
PDCA (it%l - 5Lt - A& - A EDEIE N — MR RERNFREEHE TR, 8y 2N TET
AU R B R T, O Tl AW IR X B AT I S AR AL, SRR R AR
e BTt Tk, ARSI T PDCA IH3A A9 B i B 5 45 5O T2V A S bk o ) — b

ik

DOI: 10.12677/ns.2026.159292 87 P


https://doi.org/10.12677/ns.2026.159292
http://creativecommons.org/licenses/by/4.0/

e, H

JRTN R T 5 TR A ) TR) B B R 5, AN AL T T2 5 = 5 B L 3R A9 B AR 55 T 3R L s iF Ak 3
2. ZEREAE
2.1. AR 550

A AR B S o R ) ELRR R T 7T, T 2026 4E 4 H 1 HE 6 A 30 HER = HER 1236 =
R Hrp R I(PDCA SEERT) N 2026 424 H 1 H~4 H 15 H, JLUEIHPDCA Lt )5) 0 2026 4 6 H
15 H~6 A 30 H. L\ PDCA fEH A HESE, 73 il St 5T (R R I B 5 52 Ja (UL B BOWCER T2 il
SR TR P B A R

PDCA &M B BART- 07 a0 F

TRIPlan)B BE (2026 5 3 A 1~2 F): Bor by LRATHK . 3 4 58 B9 0 %0 5 R 1 i
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Table 1. Baseline characteristics of the research subjects (n = 50)

= 1. MEIFRELSHE®N = 50)

FHE il
5 B 24 (48.0%)/%& 26 (52.0%)
ERE, Xts) 47.9 £20.5 (Ji[E 18~90)
& 41 RIF 28 (56.0%)/5: 2 22 (44.0%)
P E% N1 23 (46.0%)/N2 16 (32.0%)/N3 11 (22.0%)
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(1) —WHEF R EIHE: 1 54.0% (27/50, 95%Cl: 40.4%~67.0%) T+ & 84.0% (42/50, 95%CI: 71.5%~91.7%),
xR TE 30.0 NE . BT McNemar K56 5oR 15 BRS04 308 “ i — 5 h” (E— i
), *=13.07, P=6.1x107. FLXF A2 571 95%CL N 12.9%~47.1%.

(2) HiEE et Al TRAz%r 11.0 QR 10.0, 13.0) min &% 7.0 (IQR 6.0, 7.0) min, “F-}J%5%H 4.84 min
(B 42.2%), BSEE B R4 (IQR 3.0 — 1.0). ECXT Wilcoxon 5 SHAGH W = 0, P < 0.001, N E
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Cohen’s d, = 3.82,
(3) FRISAER: F {7 %H 5.0 (IQR 4.0, 6.0) min (%% 3.0 (IQR 2.0, 3.0) min, “FH)%%H 2.38 min (f&
& 46.0%). FCXT Wilcoxon fF5 #kAL% W =0, P<0.001.
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Table 2. Improvement extent under different vascular conditions
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