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A study on the application effect of eCASH strategy combined with immersive virtual reality technology in

pain and sedation management for severe burn patients
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[ Abstract] Objective To investigate the effect of theearly Comfort using Analgesia, minimal Sedatives and maximal
Humane care (eCASH) strategy combined with immersive virtual reality (VR) technology in the analgesic and sedative
management of severe burn patients. Methods Sixty severe burn patients were randomly divided into a control group and
an observation group, with 30 cases each. The control group received eCASH analgesic and sedative management, while
the observation group underwent combined immersive VR intervention. The intervention effects of both groups were
compared. Results The observation group had shorter durations for achieving target sedation, post-discontinuation
awakening, and burn ICU stay, lower doses of analgesic and sedative drugs, fewer 24-hour analgesic administrations, lower
pain and anxiety scores, and reduced incidence of adverse events. Additionally, the Richmond Agitation-Sedation Scale
(RASS) score, heart rate, and respiratory rate were more stable, and satisfaction was higher in the observation group (P <
0.05). Conclusion The eCASH strategy combined with immersive VR technology can improve analgesic and sedative
outcomes in severe burn patients, reduce drug dosage and adverse events, and enhance satisfaction.

[ Keywords] Severe burns; eCASH concept; Virtual reality technology; Analgesia and sedation management

HIS ENEYN S ON AN SN E T uli T N G E R
eCASH g ST & . S B0m. e RIFEst R M. FORERE 1 3 B8 R KA 0 7™ 3 .

HERIEE: BB
- 86 -


https://ijcr.oajrc.org/

ISH, KBz

eCASH SRIIP TR B I SRR A SRR R 45 18 4 R0 R i 2 o O N R B L

A S5, BE BR3P AL G 24 R B R
8.5 51 RPN 25 AN RSB, Rt 2 4
A R AEZ )T T 52 ) 0 . VR HARAE S Ak
T, A E p0R AR U S U
71, WRPIRAEREM, Bl VR EERERe(G B3
LI T D o ST Ik, ARFCIRTT eCASH Helg
B VR HORTE HAE B 5 23 U SR i B b i
B, IR BRI S .

| ARMRSHZE

1.1 ARt %

VT PG48 B = FF R R e A 0 2024 42 1 H 322026
1 AW m 63 Bl EiERe B, o 3 B, &
AN 60 Bil. GINKRHE: UL 18~60 %5 Leffic i
F>30% 2R F A (Total Body Surface Area, TBSA)
HEM™EZ A0 BRSNS EMERET. HERLE
YR\ TR Z R W IR B E 2 R A
I BRI 255 T Y SR B AL 3R 2 okt B A
FIMEZZH % 30 B PLHFEZE TERLEL (P>0.05) , 7]
EC o AHI ST DR e A0 B 23 SR e i, 0 3 2 5 - 1ITL2024]
A6 5 25 699 o

1.2 #ik
1.2.1 SFRR2H T 7%
SR 4H St 3 T e CASH 3L AR 1, /A

BRAE 37 b SRR B AR A % 22 BTN, PEAS 0 5
31, TR RBG AERT SR 2B, 4E R AT
4375 (Visual Analogue Scale, VAS) <3 438 EHJE M
Y W 8% 1. E. ( Critical-Care Pain Observation Tool,
CPOT) <3 7p; RASS>1 4y HAFBRAH KR IEIN 5, 1EEE
UG T4 SEATIKE BER,  4ERF RASS -2~+2 47

1.2.2 MEH T IE

WER A AE X 2 5Lty F A VTR VR Tl
FIH PICO4 ki VR W N = 4E g, #
ZHT VPl R R A, B SRR S IR A 25« BRI
THAEE 30 min, JARME 7, Ko, M AE
SR, D SERME b B2 TT 30 min PPN AN

%+ 1

=]

o

BFRA, JHZERIE AR #4580 5 min fiLEK VR
W, H2iid FR PR I A TR L AR AR R RIS
B, BRI Z, f# RASS 4ERFIE-2~2 ).

1.3 MEIEAR

1.3.1 BURHF PR

TSR FHRARET (] (52 J5IEBERT F] . ket 1CU
KRAEBETE], K RASS PPALEE BRI FLE; R
P B R SRR e /1% VAS 50 CPOT THAG I,
VP73 v R R P B B

1.3.2 A ARIE KRR 1BV

FHLL K HeZ5)5 2 he 8 hy 16 hy 24 h gD,
MR, HEG RIS Ot 28 & A L. SR EE
B £ LS AR B 52 - £5 18 7 82K (Hospital Anxiety and
Depression Scale-Anxiety subscale, HADS-A) i £ &
K, SR 1CU BRI P15 7% ( Confusion Assessment
Method for the ICU, CAM-ICU) & H 8: 00 Az 24 J
I PEAL IS ZRAS

1.3.3 HFERAY AR, AREMLHEE

0T T ) B B 25 ) A A L, B A 4G 56
FEWKE 5 B B0 24 S5 R0UH & 2 24 h B0 AL
P03t VR HSRE . RIME . O3t 2. E%. By E
SN RN . BETIEE 28 RKH Likert 5
VP VPG R, AME R R R R B

14 it 57k

KF SPSS 22.0 0 M4 o & IEAS /0 A () = 5%
B (Res) IR, tR SR JEIES A0 ZOEIDL M (P25,
P75) %7K, A Mann-Whitney U K36 . 1504 n (%)
For, 28 Fisher f56. P<<0.05 NZEFH St 35 Lo

2 R

21 BAEHF —HATHOKELTEZ2F
(P>0.05) , REAERKTHLFELEL 1

22 FAMARAT. BHRE. BERATRREHS
RE, ERE 2

2.3 P EH RR IR B 4R, BRIED R
4G RIEER, ELE 3

PR E AR FTRIAI LS (Rs)

fabr MEH (n=30) SR (n=30) /Pl P1H

R () 43.87+12.04 43.00+£12.11 t=0.278 0.782
BEMn (%) ] 24 (80.0%) 22 (73.3%) 0.373 0.542
FRAOTTHEAL (%TBSA) 55.37+14.76 62.27+16.15 t=-1.727 0.090
BMI (kg/m?) 22.89+2.23 23.35+2.57 t=-0.735 0.465

-87-



ISH, B = eCASH SRS Ik 515 2RE AU L SR AE HLRE o8 077 55 35 B B A B8 b 189 M2 FH 28 R F 7

xR2 MAERBES AYRE BEERTREHLEE ()

£ty MEH (n=30) SR (n=30) tfH P A
BAFFIAFRIFIA] (min) 18.71+4.83 28.25+4.02 t8.316 <0.001
1B 25 S5 TE TR [A] (min) 39.07+8.54 51.86+8.02 5.983 <0.001
Fefsi ICU I a) (dD 16.47+7.39 21.02+8.82 2.162 0.035
FHEFLKEHE (ug/kg24h) 12.34+2.53 14.78+1.84 4.266 <0.001
Bl 2R EURZ S E (mg/d) 58.10+8.33 74.43+8.69 7.432 <0.001
BUBIEL (k240 1.97+0.93 2.90+1.32 3.165 0.002
W ETE (49D 4.07+0.37 3.17+0.53 7.653 <0.001

AN RFRFERAERK LR (%) ]
i 1M & 2 (6.7%) 10 (33.3%) ¥2=6.667 0.010
LB 1 (3.3%) 8 (26.7%) Fisher f&#if56 0.026
% 3 (10.0%) 12 (40.0%) ¥?=7.200 0.007
EI7 =St 1 (3.3%) 8 (26.7%) Fisher % %56 0.026
VR MR ZE B/ k2O 2 (6.7%) 0 (0.0%) Fisher ¥& 36 0.492
YIRS R R 2 (6.7%) 9 (30.0%) ¥?=5.455 0.020

R3 MABETEIE ST REGBFELR (X+s)

Ei=2an WGt Lk 2h 8h 16 h 24 h
WL EZ2H 7.69+0.64 5.45+0.69 4.66+0.79 4.07+0.92 3.63+0.89
X xR 8.04+0.79 6.68+1.01 6.31+0.86 6.04+0.95 5.55+0.86
PR (49
t {8 -1.893 -5.497 -7.736 -8.169 -8.508
P{H 0.063 <0.001 <0.001 <0.001 <0.001
WEEH 0.80:£0.89 -0.20+0.76 0.03+0.61 -0.23+0.50 -0.03+0.56
\ Xt AL 0.87+0.82 0.77+0.73 0.53+0.63 0.43+0.68 0.33+0.55
RASS iF4> (43
t {8 -0.302 -5.027 -3.114 -4319 -2.576
P 1A 0.763 <0.001 0.003 <0.001 0.013
MEEH 10.69+1.19 8.45+1.50 7.83+1.34 6.86+1.62 6.16+1.57
) pugiziil 10.76+1.17 10.19+1.59 9.64+1.36 9.09+1.27 9.02+1.61
HADS-A £ EP5r (4
t1H -0.208 -4.366 -5.194 -5.912 -6.959
P1H 0.836 <0.001 <0.001 <0.001 <0.001

g2 114.57410.25 105.03£13.10 100.43£10.83  97.57+12.54  95.80+11.49

Xt 2 119.60+11.50  115.60+13.39  114.40+14.45 111.60+13.62 112.27+13.31
L% (R/min)

t {8 -1.790 -3.090 -4.236 -4.152 -5.129
P{E 0.079 0.003 <0.001 <0.001 <0.001
MEH 21.07+2.86 18.67+2.94 17.40+3.52 17.4043.52 16.4043.01
i Xt A 21.57+2.01 21.10+3.19  20.07+2.72 19.77+2.87 19.30+2.65
IR (Y% /min)
t{H -0.782 -3.073 -3.286 -2.853 -3.956
P14 0.437 0.003 0.002 0.006 <0.001

W PR — I IR s LLBCR B AR A t R
-88-



WA, KB

eCASH SRS 50 B I SRR AE BAE R 45 18 4 R0 B i 2 o FX) N R B 7

3 iR

3.1 eCASH ¢4 VR TH & E el & H4mn
R

& G0 245 FR T SRR AR Bl AH A7 AE PR 1)
IR Bl Je 75 B A IR 5 IR 00, AT 57 W 452 2H AR A
A 245 Je IE BET [R) SE 5, ST 73 A, RASS P45
Bl HFRVEH, #2758 eCASH SEMEIE & VR F AR T}
PR AR . HAHLHI AT RS eCASH 511 R IAETE 1L
FRATEUR . B/MEBTER A SORMA % VR iE I it
RAKI TR ST, AR 2R A A L&,

3.2 ¢CASH %4 VR A B TRV HAm4AH 54 A
. BREAGHREFAGERTREFLLE

MEAARFEKE . P REURZ FHE X 24 h 1
JUES DT R, R IPIRATR R, AR
PERA R AR, $278 eCASH B4 VR W] /b 42 HEL
VTR, JRIE IR AR OGP R, FR(RAS R
HPE R HHLHITRE S VR BB ZmM =,
PAJ eCASH SEHHFIE (b4 . BEARES L . VA8 SCFFAI
NSCRWA K.

33 FHxsM5EEARLE R EEER

M AP HUE S I VR AHGSK 2=
Tly, PR T TR AR 22 4 o IR RIS AT SIS B FUIRES
PRIT IhRE  BZ g 5o AR A AE SR T AN T G O, XA
i} 52 2V AR P RIS N dr i S B E . A RN
PO BB EE R, PRI XU

4 £

eCASH S A PTIR 2\ VR 1] 38 i 3 U
BOR, FRARI IR AR R KT, ek AEL R B 20 ) FH 12 %
NRFEMRE, REEEWEE,

SR

[11  ZFHET eCASH B MIHE: . SURYHELE ICU HlkuE
AN BN D). BEAIF 9T,2021,35(16):2895-2899.

-89 -

[2] NLLXUGSE AT, 5 LT eCASH BE& iR MUBE 3
WA 5] H BR 3 A BI7E ICU HUBGE = v i 52
[J].H [E 4R B BE,2022,22(01):124-128.

[3] JiaM Q, Yuan X G. Current status and research advances on
drug sedation and analgesia in burn children[J]. Zhonghua
Shao Shang za zhi= Zhonghua Shaoshang Zazhi= Chinese
Journal of Burns, 2022, 38(2): 190-195.

[4] Cinotti R, Besnard N, Desmedt L, et al. Feasibility and
impact of the implementation of a clinical scale-based
sedation-analgesia protocol in severe burn patients
undergoing mechanical ventilation. A before-after bi-center
study[J]. Burns, 2020, 46(6): 1310-1317.

(5]  WRGSHE, 53 VR IR R N G e 218 A k%
SR ] 57 B 72,2019,33(12):2120-2122.

[6] X%, TR, FRIEIUR AR T TN ICU et
PR IEAOR LS S R )]. AR B,
2024,30 (17):2345-2350.

(7] HRUHCHS, SRR, WEHAAK, 55T eCASH P& S
LRATWATEAE ICU & TP HIN IR FL[)). EREE S,
2024,53 (22):3441-3445.

(8] KT, FBLAFRITMOE A AR T FAERE() ICU
S B JOA R PRI 0], IR AR S,
2025,30 (4):589-593.

[9] WS, ZEpg, KA, SR EDARRRUM B BN T H
D38 TN R PO 2 M0 o 6 LA T 1) ) 8 K]
). ARG SAITIE R 24 &, 2024,40(12):1123-1130.

FRALE B ©2026 1E& 5 TFHGRBUATFIRT 7L+ (OAJRC)
BT . A EEBARIEEEL T RREE.

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

OPEN ACCESS



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

