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Therapeutic effect of early neuromuscular electrical stimulation combined with self-made

rehabilitation bed chair on ICU-acquired weakness in mechanically ventilated patients

ZHUANG Yue'e, HUANG Ling, CAI Jingjing, LI Huangen
Intensive Care Unit, Quanzhou First Hospital Affiliated to Fujian Medical University, Quanzhou 362000, China

Abstract: Objective To analyze the effect of early neuromuscular electrical stimulation (NMES) combined with self-made
rehabilitation bed chair to treat intensive care unit-acquired weakness (ICU-AW) in mechanically ventilated patients.
Methods A total of 100 mechanically ventilated ICU-AW patients treated in the Intensive Care Unit, Quanzhou First Hospital
Affiliated to Fujian Medical University from July 2019 to December 2021 were enrolled in the study. The ICU-AW patients
who underwent mechanical ventilation from July 2019 to August 2020 were classified into control group (#n=50) for routine
rehabilitation nursing combined with NMES, and besides those treatment of control group, rehabilitation bed chair was
adopted for those in study group (n=50) who were treated with mechanical ventilation from September 2020 to December
2021. During the treatment, the Medical Research Council (MRC) score, ICU-AW prevalence rate, duration of mechanical
ventilation, lengths of ICU stay and hospital stay, blood rheological parameters and nursing satisfaction were recorded.
Results The total MRC score, upper and lower extremity MRC scores of control group on the 5th and 10th days were

significantly lower than those on the 1st day (P<0.05), while in study group, until day 10, the above scores were lower than
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those on the 1st day (P<0.05). On the Ist day, there was no statistical difference between two groups in total MRC score,
upper and lower extremity MRC scores, ICU-AW prevalence rate and incidence of ICU delirium (P>0.05). However, on days
5 and 10, compared with control group, study group had significantly higher total MRC score, upper and lower limb scores,
and lower incidences of ICU-AW and ICU delirium (P<0.05). On day 10, the high-shear viscosity, plasma viscosity, whole
blood low-shear viscosity and EA in two groups were significantly decreased (P<0.05), and those in study group were
significantly lower than those in control group (P<0.05). The duration of mechanical ventilation, time to the first out-of-bed,
ICU stay, and total hospital stay were shorter in study group than control group (P<0.05). At discharge, the satisfactions with
nursing in study group and control group were 96.00% and 80.00% (P<0.05). Conclusion NMES combined with self-made
rehabilitation bed chair to intervene ICU-AW patients in mechanical ventilation is worthy of clinical promotion for it can
effectively improve MRC score and muscle strength, reduce the prevalence of ICU-AW and the incidence of ICU delirium,
shorten the duration of mechanical ventilation, time to the first out-of-bed, ICU stay and hospital stay, and improve blood
rheological parameters and satisfaction degree.

Keywords: early neuromuscular electrical stimulation; self-made rehabilitation bed chair; mechanical ventilation; intensive

care unit; acquired weakness
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Table 1 Comparison of baseline data between two groups

I BREETTE Rl no MR(BA)  AFRAE MR /kg-m?  Barthel/4r  APACHE II/43
1.1 —faR fifstdd 50 28/22 55.55£4.37  24.64+236  86.12+6.44  18.44+4.09
Y £ 2019 4E 7  ~2021 4F 12 XA 50 30/20 55026524 24.3442.53  85.96+6.86  18.1544.25
1] 7 RS2 R RN X1 0.489 0.604 0373 0.573 0.748

—E Ig% i E &= % %4 #L W il /—:L P{E 0.484 0.547 0.710 0.568 0.457
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ik 8 0 4206 N EE AR T 0.90 , BIVF 28 1k A 57 #E 4 , 5 JF
SR, 1R/,
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P RS O . (1)l I MRC 34 2 4o 5t b R B
HE) 6 SN AIL A FE LR g S A 73743, L O (T i
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Jet WL J A AL A58 e AL L e LA R UL, 4 60
g% o WU £ ALAGE S5 AS [RIER] 5 B MRC 47,
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AT AR A BRI 5 1l 2R B | 4 AP/ 85 1)
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BF, SR R U R A R PR O B AR 45
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1.4 GitEFRE

i I SPSS19.0 A4 X} 4k 47 48 1153 B, MRC
P4y B T RCPE A B AR 2F FR AR LA S
B E] A TCU BFR] A B B [ 2R FH 34 B+ o 22
TR AT IR, ICU-AW FR 28 K086 25 B SR 61 (%)
FIR AT, P<0.05 WEFA G2 X

2.1 MAEEMRCIESSAAELE

555,10 KAF, X IEL () MRC B F4r \ ERSS T
JEE VT3 B AR T4 1 KA (P<0.05) , MiAFFE 4766 10
REFLA EPEE 26 1 R (P<0.05). 25 1K, 4l
MRC S35 . FIS T R o, 24 55 080117 22
5 (P>0.05) ;%5 5,10 Kif, #5720 MRC S 3F 5 . FJE
5 B2 At 5 T X B2 (P<0.05) . WL 2.
22 WMABFICU-AW BRESICUEEBRILE

55 1K, I ICU-AW B %5 ICUIE % L4,
LR IG5 (P>0.05) ;55 5,10 K, #5841
ICU-AW (5 R 5 ICU & % 35 B B K T X I 41
(P<0.05). ML.33.
23 MABREMNRATEERILER

55 10 KA, 79 20 000 0 U 722 2= 8 s e B UIDRY B2 1L
ORG24 AR BT VLK BE A EA Y855 1 KA It ik
/N(P<0.05) , HLAIFGE AL IR AR 278 b 5 B AR XoF
MRZH (P<0.05)., W34,
2.4 WABREIGERNEISFRILE

A58 AL BHGE SO T] L/ T R B[] L A ICU
AsF ] R g st 18] 24 T X6 IR 4 (P<0.05) , L3 5.
25 MAREHRBERELER

HH B , 58 4T T 96.00%(48/50) , B i i
TXF HRZH 119 80.00%(40/50) (P=0.013) .
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Table 2 Comparison of MRC scores and muscle strength between two groups (scores, Mean+SD)

215 n I i) MRC 145 N3 PR

F5EeH 50 EAPN 51.61+3.54 25.58+5.31 25.6142.18
H5K 49.35+4.76" 24.84+1 .47 24.64+2 35
Hi10 K 47.81+£5.18%4 24.28+1.54%5 24.3142.46%5

X AR ZH 50 EADN 50.54+3.23 25.64+1.47 25.1442.53
H5K 46.61+5.18* 23.58+1.64* 23.14+2.86*
H 10K 44.54+5.77* 22.84+1.85% 22.37+3.12*

* SRS 1R ELE, P<0.05;7: 55X BRALES 5 RIR FRAS, P<0.05; 2 : S5 IRALZR 10 Kinf HbER, P<0.05

#z3 BEBEICU-AW BFRESICUIERBERELELH(%)]

Table 3 Comparison of ICU-AW prevalence rate and the incidence of ICU delirium between two groups [ cases(%) ]

EABS ERPN H10KR
2051 n
ICU-AW 5 ICUIE%  ICU-AWHNHR  ICUIE%E  ICU-AWBYRH  ICUIKE
w4l 50 50(100.00) 17(34.00) 13(26.00) 2(4.00) 7 (14.00) 3(6.00)
Xf HE2H 50 50(100.00) 16(32.00) 25(50.00) 8(16.00) 16(32.00) 10(20.00)
X1l 0.210 0.045 4.735 4.000 4.573 4.332
P{E 0.646 0.831 0.028 0.045 0.032 0.037
F4 MABEMRREFERLRG + )
Table 4 Comparison of blood rheological parameters between two groups (Mean+SD)
2H 51 n Fisf ] MK /mPa-s AR VIR & /mPa-s 4 il = 55 UK /mPa- s EA
T4 50 EADN 1.67+0.35 9.36+0.87 5.03+0.72 2.62+0.38
ESPN 1.42+0.19*" 8.71+0.78*% 4.32+0.62*" 2.08+0.30*"
XTHE4L 50 HE1R 1.65+0.28 9.39+0.83 4.95+0.73 2.55+0.41
F10K 1.53+0.26" 9.05+0.80%* 4.65+0.65" 2.32+0.29%
* 145 1 R AR, P<0.053%: 5% IRGT He 42, P<0.05

®5 MABREIRRUWEIERLRG £+ §)

Table 5 Comparison of clinical observation indicators between two groups (Mean+SD)

2051 no HUWGEASESE/d EWRREE/ AEICU R/ SR /d
IR 50 8.14+3.35 5.25+1.65 11.36+2.61 19.1445.26
XTHEZHL 50 11.44+3.79 8.42+2.14 14.32+3.13 23.36+6.37
i 4.613 8.295 5.135 3.612
P{H <0.05 <0.05 <0.05 <0.05

fEEBE AT A ENA RGEENNTZ
R R G R I RERL A, #h 2 WLA P05 S 80— Fh &
fEFR N ICU-AW, 1] BB S EUG S AIS S5 758
FIEAEE T RN RGN B R R G
W E H BE R T R JEAE S 6 S F B Bz

Ho FHELZ T, 2 LR 5 55 2 T4 1 B[] O L
A REATE IR E , H BB G KA S, A3
TR S i 5 1R AR Y i AR A R A T A
6 o M BRIG YT 1 % PR 170 o Bailey %2 UF
BIREI ICU JR AT 7 E AT A4 B R P YRR
Wezh b1, XUEEHFSE A BIXF 103 44 BE VAT T 14491K
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