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Early mobilization and its influencing factors in patients with acute myocardial infraction
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[ Abstract ]| Objective To investigate the feasibility and influencing factors of early mobilization in acute myocardial
infarction (AMI) patients. Methods A total of 102 AMI patients who were admitted to the cardiac intensive care unit of
Shanghai Sixth People’s Hospital, Shanghai Jiao Tong University School of Medicine were prospectively enrolled from Feb.
to Apr. 2021. The patients were divided into early mobilization group (the time of admission to the first mobilization<48 h)
and non-early mobilization group (the time of admission to the first mobilization>48 h) according to the severity of the
patient’s condition and the time of admission to the first mobilization. The clinical data and rehabilitation data of patients in
the 2 groups were compared, and the adverse events and barriers to early mobilization were recorded. Multivariate logistic
regression analysis was used to explore the risk factors affecting the time of early mobilization, and receiver operating
characteristic (ROC) curve analysis was used to analyze the predictive value of related indicators on the time of early
mobilization. Results Among 102 AMI patients, 101 were successfully mobilized at the time of discharge, of which
62 were included in the early mobilization group and 39 in the non-early mobilization group. Compared with that in the
early mobilization group, the patients in the non-early mobilization group were older, had higher Global Registry of Acute
Coronary Events (GRACE) score, lower left ventricular ejection fraction (LVEF), a higher proportion of anterior myocardial
infarction, more smokers, more renal diseases and hyperlipidemia, more adjuvant therapy, and longer hospital stay (all
P<<0.05). Multivariate logistic regression analysis showed that high GRACE score and low LVEF were independent risk
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factors for early mobilization (odds ratio [OR] =0.960, 95% confidence interval [ CI] 0.939-0.981, P<<0.001; OR=1.139,
95% CI 1.038-1.251, P=0.006). ROC curve analysis showed that GRACE score could be used as a predictor for early
mobilization of AMI patients (area under curve[AUC] =0.833, 95% CI 0.742-0.924, P<<0.001), and the optimal cut-off value
was 167 (sensitivity 0.650, specificity 0.986). Conclusion It is safe and feasible to grade the risk factors of AMI patients and

implement early rehabilitation training. GRACE score and LVEF can be used as effective indicators to judge whether early

rehabilitation training can be implemented.
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Tab 1 Progressive early mobilization program
Level Place Rehabilitation training Rehabilitation progression test
1 Bed Active/passive ROM exercise; breathing exercise; sitting position Able to perform ROM exercise in

2 Sitting bedside

Active transfer to chair; chair sitting ROM exercise; ambulation

sitting position
Able to stand for 2 min

along bedside
3 Ward Ambulation with telemetry monitor, 10 min, twice a day Able to walk for 200 m
Ward Ambulation without telemetry monitor, 10 min, 2-3 times a day Able to walk for 500 m

ROM: Range of motion.

1.3 %eit s SR SPSS 26.0 FAFHHTHE T
M. Th i %EORR FH Kolmogorov-Smirnov i #E47
IEBER L, A ESS MR xEs £
7N, WA (A PRk ST FEAS e R 5 AW AT
Spa it A Sl v GO U B R S W L B VRS @)
FoR, PR 3R A Mann-Whitney UK 5. 31
BOGORE LA BOR B 20 B3R R, P2 ] HL R
o 560 5 Fisher B VI A8 . R H 22 I K logistic [1]
IH A Hr R R0 IR TG S I e e R R . 23l
ROC M4k, VAL AH TS broxt HL 0 R R 1% 3l i Tt )
Wil KK (a) 4 0.05,

2 # R

2.1 EM 45 NEM 4 & & s g99A AMI &
1024, A 101 41 (99.0% ) 1EAEBEIAME] R ARG
8l1, Hr 62 il (60.8% ) TR T IKIG ST <48 h,
39 44 (38.2% ) BIXK FIRTEBIAFAI>48 h (£ 2) .
101 ] F PRI 2 9 (8 & v, EM 4 62 5], NEM 41
39 fjil, AH# T EM 41, NEM 41 H # 4F % 3 K,
GRACE VW58, ZE0ZE S50 (left ventricular
gjection fraction, LVEF ) HAIX, AijEE.HUEESE & LT
T, WO G BT, A I R R s A IR
T L, AR TR N £ (P $4<0.05) .
NEM 4H A3 Be it ] 7 EM 44 ( P<<0.001 ) ., EM 2
ABERF 0% i LB ZKSF- 58 NEM 4L IS, Killip
SO G T (P34<<0.05)

tH BE it EM 2H 38 B A7 3h S 00 T NEM 4,
ERAGIT2EE L (P<0.001) . 56 ] (55.4%)
e B TN AZ 500 m 2617 (JEshEH 490 ) , H
HEM 4 44 ] (71.0% ) . NEM 41 12 5] (30.8% ) -
NEM 414 16 ] (41.0% ) 5 H BERE s 5EH 0
29,

22 AMIBFFH T IREF#HmEF 69 % B 2 logistic
w)anAr RS 2R AR EXT
R R I R PSR LA W AE2 Y 10 MR AR
HASE (BG4S . ATREOHUESE ., 0% Il
if . GRACE V43, mlRIAE . WAl . R4
#  LVEF. BFNEgs, 224 " WE 0. “f”
WRAE 1, LA AR AR i ASCPRE ) , IR
i EMRAE 0. NEM WRAE 1, R A AL T
Z N Z logistic 3504, 453 W8 5 GRACE P43
(OR=0.960, P<<0.001) J&5% M 50 R IR G 8l Y
fal N2, # LVEF (OR=1.139, P=0.006) Sk
WP IRIE SRR R (R3) .

2.3 GRACE #5340 F RES G FAMANE 221
GRACE 1F43%F AMI (855 5 K T IREHE] B ROC (i
& (1), 45% B 78 GRACE 4y fl 7 4 AMI
B B RE A 7E 48 h T PRI 3 il 1 X
(AUC=0.833, 95% CI0.742~0.924, P<<0.001) .
24 5 45 B0 2 {E I A GRACE 143y e A3 1f A
B, HZ55 0 167 4, MG FHE T 48 h R IKTE
SR BUE A 0.650, FFEEEH 0.986.,
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Tab 2 Comparison of patient information between EM and NEM groups

Item Total N=101 EM N=62 NEM N=39 Statistic P value
Agelyear, M (O, Op) 62.00 (54.00, 70.00) 58.50 (50.75, 64.25) 70.60 (63.25,79.75) U=577.5 <0.001
Female, n (%) 14 (13.9) 6(9.7) 8(20.5) 7£=2.188 0.153
Body mass index/(kgem ), X+ 24.72+2.81 24.75+2.85 24.68+2.78 t=0.132 0.896
STEMI, n (%) 61 (60.4) 33(53.2) 28 (71.8) 1 =2.846 0.103
Anterior infarction, 7 (%) 44 (43.6) 21(33.9) 23 (59.0) 1 =5.534 0.025
SBP/mmHg, x+s 130.21£28.18 133.44+25.75 125.24+31.28 t=1.449 0.151
Heart rate/min ', M (Q,, Oy) 80.00 (73.75, 90.00) 78.00 (71.50, 88.00) 80.00 (78.25, 96.50) U=942.0 0.041
Serum creatinine/(mmol-L "), M (Q,, O,) 82.00 (69.00, 94.50) 78.50 (68.00, 78.50) 88.00 (69.75, 88.00) U=864.0 0.010
Killip classification, 7 (%) £=9.727 0.020
1 91 (90.1) 60 (96.8) 31(79.5)
2 8(7.9) 2(3.2) 6(15.4)
3 1(1.0) 0 1(2.6)
4 1(1.0) 0 1(2.6)
Partial revascularization, n (%) 41 (40.6) 23 (37.1) 18 (46.2) £=0.632 0.535
Additional mechanical support’, n (%) 7 (6.9) 1(1.6) 6 (15.4) 2 =5.205 0.014
GRACE score, xts 148.58+37.35 132.47+26.35 173.55+38.39 t=—6.411 <0.001
LVEF/%, M (Q,, O,) 58 (54.00, 61.00) 60 (57.25,67.25)  55(48.25,57.00) U=1893.0 <0.001
Hypertension, 7 (%) 62 (61.4) 36 (58.1) 26 (66.7) 7 =0.491 0.537
Hyperlipidemia, n (%) 44 (43.6) 32 (51.6) 12 (30.8) 7 =5.365 0.041
Smoking, n (%) 61 (60.4) 43 (69.4) 18 (46.2) 1 =2.842 0.023
Diabetes mellitus, 7 (%) 37 (36.6) 21 (33.9) 16 (41.0) £=0.395 0.536
Renal diseases, 7 (%) 12 (11.9) 23.2) 10 (25.6) £=11.489  0.001
Cardiac arrest at admission, 7 (%) 2 (2.0) 0 2(5.1) 7=3.162 0.151
Ventricular thrombus, 7 (%) 1(1.0) 0 1(2.6) 7 =1.606 0.386
Malignant arrhythmia, 7 (%) 2 (2.0) 0 2(5.1) 1=3.244 0.147
Hospital stay/d, M (O,, Op) 4.59 (3.49, 6.07) 3.86(3.17,4.75) 5.87(5.08,7.78) U=389.5 <<0.001

Admission to first mobilization time/h, M (O, Op) 41.02 (31.08, 68.27) 33.48 (18.99, 39.39) 84.15 (60.16, 114.98) U=2 480.0 <<0.001
Mobilization level, n (%) 7 =63.276 <0.001

1 0 0 0
2 21 (20.8) 5(8.1) 16 (41.0)
3 18 (17.8) 10 (16.1) 8 (20.5)
4 56 (55.4) 44 (71.0) 12 (30.8)

Unable to access 6(5.9) 3(4.8) 3.7
*. Additional mechanical support including intra-aortic balloon pump, ventilatory support and continuous renal replacement
therapy. 1| mmHg=0.133 kPa. EM: Early mobilization (mobilized<<48 h); NEM: Non-early mobilization (mobilized>48 h); STEMI:

ST elevated myocardial infarction; SBP: Systolic blood pressure; GRACE: Global Registry of Acute Coronary Events; LVEF: Left

ventricular ejection fraction; M (Q,, O,): Median (lower quartile, upper quartile).

R3 AMI ZBENRERHTREDZME RN Lor AUC—0.833
& & logistic BV 47 os
Tab 3 Multivariate logistic regression analysis of
influencing factors of early mobilization of AMI patients ‘3 0.6F
after admission :‘é
Ttem OR (95% CI) P value A 04
LVEF 1.139 (1.038, 1.251) 0.006
GRACE score 0.960 (0.939, 0.981) <<0.001 0.2
AMI: Acute myocardial infarction; LVEF: Left ventricular
ejection fraction; GRACE: Global Registry of Acute Coronary 0 02 04 06 08 Lo

1—specificity

1 GRACE #¥457l AMI & \BE/EHEE R
TIRiESNR ROC HZk

ROC curve of GRACE score in predication of

Events; OR: Odds ratio; CI: Confidence interval.
24 EM%aMh gaemar  ARUEEES EM ACT)

BEP EEA RO MAE I F . ORI b LAY
EM AT L RN, HR O i 53k 2, HAb R A

Fig 1

early mobilization in AMI patients

DFRBEN>40 min~ ', ST BEZEALLSR; FHLAS EM
SRR BN S HAIG P R e . R A EE
5. Wesh/EIKEE . AR S (K4) .

GRACE: Global Registry of Acute Coronary Events; AMI: Acute
myocardial infarction; ROC: Receiver operating characteristic;

AUC: Area under curve.
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Tab 4 Cause for early termination and barrier to

implementing EM program

n (%)
C EM NEM
ause N=62  N=39
Early termination
Postural hypotension 2(3.2) 4(10.3)
Heart rate increase>>40 min ' 0 1(2.6)
ST change 1(1.6) 1(2.6)
Dizziness 1(1.6) 2(5.1)
Angina 0 1(2.6)
Dyspnea 0 3(7.7)
Barrier
Pain 2(3.2) 1(2.6)
Femoral sheath 0 3(7.7)
Weakness 0 5(12.8)
Nausea 1(1.6) 1(2.6)
Patient refuse 3(4.8) 3(7.7)
Lack of equipment 1(1.6) 3(7.7)
Conflict to other therapy 3 (4.8) 6(15.4)

EM: Early mobilization (mobilized<48 h); NEM: Non-
early mobilization (mobilized>48 h).

303 i

T B0 MRS () 228 B B b4 AT Be s fa] L fig
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I R L %o e f ATEIT e EM AFAE IS . ASHIFSE 2 R
Ay EM 5 X B e AMI R 3% 2% 4 . W71,
99.0% (101/102) Ay AMI H & 7£ H Be 7if i3 F IR
%3l

faas TR 2RO R R A, P ER
AMI B E B AT LN R IR 4R, &
CathPCI M GT 245 5 4252 A2 B bR sh bk A
A K (primary percutaneous coronary intervention,
PPCI) Ji STEMI LRI K (3.6+2.7) d'Y,
T [E AMI B FEBEN K N (11.06+6.82) d',
IR TV EE ., i PPCLE A MM K A
KRR 4, 3 E AMI 5 B B K A0 45 2 b
SRS BEAE A FT R GE 9 EM 7 52 2 DR 8] 4 B
WEBERY P ST RN 6~14 d. KR
OIS T B B ) 3 A SR . AR e 4 B
SITIRE I EM 7%, AT shilllisk i 45 5 pmife

HEBY, Bl T EM SRR ST e e . R
9918 B h R R IE S 101 451 H 3 A B K 4.59
(3.49, 6.07) d, FEAEE PG EHZAKFE" , i@
GRS T, 60.8% (62/102) Y AMI 4 1E
ABEJE 48 h N FIRIESN, 54.9% (56/102) 1 HiBE
BRI 22 500 m 2647, W2 Be I B % 16 sh D fg
Ko

Z [H % logistic [ 5 53 H 45 5 % W] 5 GRACE
PSR LVEF J252 00 AMI 223 50 R R shignh
SLIERRE . MR IR B H GRACE o8 s, N
(173.55+38.39) 4, HEAMFBK, BB IR
B, BIhEEAR4 . LVEF{R. 2 4iBG7 254
fiFo SHABFTSE R 2 M, AT T R
BB BRI . WG BhRE I BRAK. A B RMNAR
FURTE ST S EILA B i 5 ThRg R 1, (445 30
DIte TRE, FEnT7E i Be 5 FFEe AR KB R], XA
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GRACE W4 241 1z T AMI L EBEN
BESM TG VAL, ABFRES5 AR W] GRACE 143X
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AMI B E G E MR BEN R % AR
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