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1 A7 5 : Implementation Science H)E E M

1.1 {12 Implementation Science?

Implementation science CE AR ZHFFLUATHF evidence-based practices (EBPs) A &1 5]
NIRRT . 78 pulmonary and critical care medicine 483K, % &k sER) EBPs 1)
KA 58 R -

o G : asthma HIIERERZETAHl. COPD %5 A pulmonary rehabilitation i long-
acting bronchodilators

o HSENEEE: ARDS % A low-tidal volume ventilation (LTVV) i F Z& A7 AN EE AR

1.2 AAZ O

ACEEH —EAH 77k FH multilevel modeling E4L practice variability, A% 781241 1
BTk (il CFIR M#E22), f# implementation program HIRXET 5 H &4 .

2 CFIR HEZEA-4H

2.1 {2 CFIR?

CFIR (Consolidated Framework for Implementation Research) & %&£ 40 35 £ % 4% 51 H 1
implementation framework, JA& 2009 F 1 K%K, 2022 FHH % CFIR 2.0.
CFIR #5522 EBP implementation fJ[RREF&NA 5 KAHIK. 48 fHFFIH

Table 1: CFIR 2.0 48 B 5 i [ 58 AR B [ R

SEIE 1% O TH B A B R

Innovation Evidence base o FEPEOEE U ?

(I NFE A D Complexity o TS HHERIE A TRAT M2
Cost o WIHAE N BiA?
Trialability o BERAET?

Outer Setting
(HMNERERED)

Local attitudes
Funding climate
Market pressures
Quality benchmarks

o BRI 75 R AT?
o REHEET?
o BT NI

o ANIIEF?

Inner Setting Infrastructure o e A7 [H B A ?
CHERS N BB ER ) Culture o ETIT AR
Incentive systems o AfEAAEHERD?
Mission alignment o BIERM B IHE?
Individuals Leadership o EESCFIIEE?
(2B Opinion leaders o FEAEBNS?

Innovation deliverers
Recipients

- BENARRE?
o WNIERZE?
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SR I O T I HE A A R R

Process Planning o UnfATHERE 2

CHEB)IEFE) Tailoring o HEAT R Hb I E 2
Adapting o AR EIEE 2

2.2 CFIR [ #]
M3 2020 %} 334 f7 CFIR 1 E AT, 1F4E LT Pk

1. 8 vs BBl kARG WEERZ [perception], A—5E B [observable reality |
2. FERFE ). KRBT (g N BN SCEAE) BT 2
3. DL 4y WRLE perception B IFHZZE implementation B HL

3 Practice Variability AJME&

3.1 P AR
Practice variability CERARE ) W] 42 R AR I -

Practice Variability []4;5H

1. Patient Factors (i N[FZR) — T HUP) 5 5L
o PURAMERIZSRR O, BRER. FE. WiF) MR ®E
ﬁ]ﬁ personalized /precision medicine [1)& i
7& [desirable | ft)58 B R IE
2. Nonpatlent Factors (IE AR Z) — AN HUP)5E 52
o [Al IR NAEAS R OB AT B4 52 A [R] Va9
O ﬁﬁ/\ﬁunr%ﬁiz‘z% %Eﬂiﬁ%ﬁﬁﬁéﬂ%
o EURFEEAAERF, 18/2 [undesirable] {552

3.2 B EE

TG — MR 85 W —GOW NAE R — R [ —Wefe], ] LRI R A R B . R N F
HosaMFE, PrieEEREARE THHRAREK ]

RPN IR IR — R SR AN
AR RTINS LRI R TR — e B W THINI
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3.3 Evidence Generation £ Implementation Science ]

I Patient factors M Nonpatient factors

Total Practice Variability

| | > Time

RCT Published Implementation
rogram

A
1. RCT #fitE i i858 — #AH F /> nonpatient factor 5% 5
2. Implementation program — i#—25J8/> nonpatient factor 552

3. Patient factor 5 BAEREAEE (X case mix AN8E)

4 Multilevel Modeling 11 &H

4.1 112 Multilevel Modeling?

Multilevel modeling (2 J& AR /B AR AL ) & —FE&TET ik, WEREEEA RSBk,
Bilan:

W C Bl c ICU C Bfi
BT A i A AR s A E R LU A .

4.2 Variance Partition Coefficient (VPC)
VPC € 8 A0 g A S8 B AL A8 L L 451

,7_2

VPC = —— (1)

72 + 02
Hrr,
o 72 =B Ea (BILAMEE) MR

o 0% = MNERMER (CHRERARER)
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4.3 JEH —: %2 Determinants of Practice [ =
EE&

&% multilevel modeling 43 # 87~ EBP adoption 5% 52 Y -

+ Hospital level: 6%

e ICU level: 60%

e Clinician level: 9%

« Patient case mix: 25%
4 5: Implementation program JEFE§H ¥ ICU BRI E R K, KAIE 2K
BAYR (60%) o

4.4 JEH . 7 Implementation Program HJRL

EL#% implementation program 1% VPC:

SRR AN
Hospital 6% 6%
ICU 60% 15%
Clinicians 9% 5%
Nonpatient factors total 75% 26%
Patient case mix 25% 74%

45 5: Nonpatient factors &R ERNE 75% FFE 26%, B 65%.

5 LOTUS-FRUIT W3 &85

5.1 WY =

LOTUS-FRUIT (Low Tidal Volume Universal Support: Feasibility of Recruitment for Inter-
ventional Trials) J&H Prevention and Early Treatment of Acute Lung Injury Network #E1T1)
BIEVERE AT

B T A -

e 2000 4E LTVV 5 E T k3% ARDS 5 AMEIEZ, % established EBP
« {H LTVV ¥f4E ARDS ) ARF (acute respiratory failure) ¥ ARS8 A B fife
o [KIIEER: ARDS AR LTVV {# FH 8 5 E/NAIE ARDS A

5.2 51k

IHH WA
BB LOTUS-FRUIT cohort study (2017)
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W R 45 KRBT, 1,113 Sl AL 2,000 7B

ARDS &% Pa0,/FiOy < 300 mmHg + IR (24 /NFEN CXR

LTVV E# fE—FC 8% tidal volume < 6.5 mL/kg predicted body
weight

ST R A Multilevel logistic regression with hospital-level random
effect

B IES#IH FHy. P, intubation indication. SOFA score (%
1% 24 /MR

5.3 T4

Table 4: LOTUS-FRUIT #1545 5%: LTVV [ Variance
Partition Coeflicients

Baiin ARDS VPC Non-ARDS VPC FHS 72
Primary analysis 20%(95% CI: 13-35%) 34%(95% CI: 24-58%) 41% decrease
(n=1,113)

Sensitivity 1 21%(95% CI: 14-36%) 38%(95% CI: 28-55%) 45% decrease
(imputed ARDS)

Sensitivity 2 22%(95% CI: 15-35%) 35%(95% CI: 25-49%) 37% decrease
(day 0 data included)

Sensitivity 3 21%(95% CI: 15-47%)  25%(95% CI: 16-43%)  16% decrease

(LTVV < 8.0 mL/kg)

5.4 &R MARE

Ee o

1. ARDS i A VPC B (20% vs 34%): 55— LTVV % established
EBP R, B[ fu)ss g/

2. 20% MEM: 8H7 22— LTVV TR E R 5 Em AR 2, /& implementation
program A BU35 Y 77 ]

3. < 8.0 mL/kg B{ERI&5E: ARDS BidE ARDS Ji A VPC MHik (21% vs 25%),
RN I BB O 12 196 32 174 i A Rl 5008

4. HEEE M. 7 implementation program #¥ nonpatient factor % F R (20% —
10%), HERE LTVV AR ETRIIARAMR, FA 80% R ARAKE
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6 5 BR ] B SR TR

6.1

A7 B 2 [ 2 ) D

- ISR T R

o EALAHTII 4R H AR R R EAE ICU JE 4k
o [HAEVEERIHZMELL CFIR constructs i i 5 52
o ITEMHIR Ghisk. Bigd) R4 Aad R

- PR SR G R AR AR -

o IR ANFTRETE ICU AMEE
o Team medicine 1E3% ~, EMR ZC#EH) order 7] 82 B B 5T 5 as S
Unmeasured confounders:

o AROHTIEANA R I N SEIE
o ARMEFIVAE KR EABERE VPC 5T
o LEGA NHI1E VPC K, FEE% unmeasured determinants [152 24k Hr 16 E

6.2 5 E

i F latent response formulation #f within i between hospital variance B %2 A [F] X
J&

Bootstrap method (1,000 samples) ffiFt VPC Z 5[] confidence interval

B HAE R E S B A R H R, BN unmeasured determinants AN & bias VPC fhiET

8
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7 ERIRE R

Implementation Science & 1 &EH

Phase I: =L

1. f# / multilevel modeling 43 #7 3 A 8 224 & Kl

2. AL B (BFE. ICU. BEffi. W A) %} EBP adoption % 52 1) 5 J§k

3. R implementation program J& K] JE 4
Phase II: EHRZE

1. H29% Phase I #5258, ZRAEN 21580 BAR UG 4K

2. fii/ CFIR 2R AT &

3. wIEZE A LR facilitators B2 barriers
Intervention Phase:

1. #XaEt 8T EHMER implementation program

2. MNEEHER] process monitoring B2 evaluation
Evaluation Phase:

1. EHEtHE VPC

2. HLEA N NHI1% nonpatient factor 5% 52 1544k,

3. AJELHA implementation strategies AT LL#R

Oy
ez

+
8 #h
1. 4f5m—: Practice variability il multilevel modeling &4k, [& 434 patient factors Hi
nonpatient factors Wy KR .
2. 455w . VPC AJ$8% implementation program 58N KEE S AR, M ARCK.

3. 4 —: LOTUS-FRUIT &k}:5HE: & EBP A8 YK (ARDS + LTVV), B[
s EE /N (VPC 20% vs 34%).

4. #Emly. EAOTEEELE MRS (40 CFIR) HAH, IR,
5. &iam 1L dE v ] A REE implementation program AL, 1 EEERAN[F] implementation

strategies,

B 3#57: Implementation Science. Practice Variability. Multilevel Modeling. CFIR~ Low-
Tidal Volume Ventilation. ARDS. Variance Partition Coefficient
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10 A% AR

e 4

ARDS Acute Respiratory Distress Syndrome (24 IR F 18
1)

ARF Acute Respiratory Failure (SiPEIIL )

CFIR Consolidated Framework for Implementation Research
(T TS HELE)

CI Confidence Interval ({5 &[5 )

EBP Evidence-Based Practice (‘8 #5585 8 75)

LOTUS-FRUIT

Low Tidal Volume Universal Support: Feasibility of Re-
cruitment for Interventional Trials

LTVV Low-Tidal Volume Ventilation ({E#i45 % f&iER)

PBW Predicted Body Weight (FHHIfE =)

SOFA Sequential Organ Failure Assessment (1HE4E 3% B % i
AT

VPC Variance Partition Coefficient (5 57 EI2E)
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