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Patients with Liver transplants from
January, 2022 to February, 2024
(n=998)

\ 4

Patients who have received
rehabilitation treatment according
to standards in the general ward

(n=181)

Excluded
(n=24)

\ 4

- ICU retransfer (n=16)
- Insufficient data (n=5)
- COVID 19 isolation (n=3)

A

Patients who have completed initial and

final rehabilitation assessments
(n=157)

Independent Delayed
i Independent
walking Group '
= walking Group
(n=98)
(n=59)

Figure 1. Selection process of subjects

COVID 19=Coronavirus disease 2019; ICU=Intensive care unit
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Table 1. Comparison of General Characteristics between Independent walking

group and Delayed Independent walking group (N=157)
Delayed Indepepdent
. Total Group walking X2 or
Variables (n=59) Group ;
(n=98)
M£SD or n (%)

Sex
Male 79 (50.3) 32 (54.2) 47 (48.0)  0.581 .446
Female 78 (49.7) 27 (45.8) 51 (52.0)

Age 55.944+10.76 58.54+9.46 54.38+11.24 -2.383 .018
>65 34 (21.7) 16 (27.1) 18 (18.4) 1.662 .197
< 65 123 (78.3) 43 (72.9) 80 (81.6)

Body mass index 20.54+£4.46 20.31+4.74 20.67%£4.30 0.495 .621
<18.5 57 (36.3) 24 (40.7) 33 (33.7) 0.847 .655
18.5 ~ 25 73 (46.5) 25 (42.4) 48 (49.0)
>25 27 (17.2) 10 (16.9) 17 (17.3)

Preoperative 14.37+£16.31 17.05+£17.40 12.76%+15.48 -1.607 .110

hospital stay (day)

Postoperative 78.58+54.04 101.19+64.24 64.97+41.61 -3.869 <.001

hospital stay (day)

Length of ICU stay 20.50£17.41 25.76+£21.54 17.33%+13.53-2.704 .008

(day)

ICU admission before operation
Yes 47 (29.9) 19 (32.2) 28 (28.6) 0.232 .630
No 110 (70.1) 40 (67.8) 70 (71.4)

Place of residence after discharge
Another hospital 52 (33.1) 28 (47.5) 24 (24.5) 8.771 .003
Home 105 (66.9) 31 (52.5) 74 (75.5)

Readmission within 30 days of discharge
Yes 56 (35.7) 34 (57.6) 22 (22.4) 19.862 <.001
No 101 (64.3) 25 (42.4) 76 (77.6)

ICU=Intensive care unit.
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Table 2. Comparison of Clinical Characteristics between Independent walking

group and Delayed Independent walking group (N=157)
Delayed Indepepdent
walking 9
) Total Group X“ or
Variables (n=59) Group ;
(n=98)
M£SD or n (%)
MELD 27.77+10.71  28.20%£10.43 27.51£10.92 -0.392 .696
Diagnosis
HBV 36 (22.9) 9 (15.3) 27 (27.6) 3.162 .206
Alcoholic LC 66 (42.0) 27 (45.8) 39 (39.8)
Others 55 (35.0) 23 (39.0) 32 (32.7)
Alcoholic
Yes 74 (47.1) 30 (50.8) 44 (44.9) 0.523 .469
No 83 (52.9) 29 (49.2) 54 (55.1)
Hepatocellular carcinoma
Yes 36 (22.9) 13 (22.0) 23 (23.5) 0.043 .836
No 121 (77.1) 46 (78.0) 75 (76.5)
Ventilator at rehabilitation start day
Yes 81 (51.6) 36 (61.0) 45 (45.9) 3.362 .067
No 76 (48.4) 23 (39.0) 53 (54.1)
Tracheostomy
Yes 93 (59.2) 39 (66.1) 54 (55.1) 1.845 174
No 64 (40.8) 20 (33.9) 44 (44.9)
Fail of T-cannula removal
Yes 33 (21.0) 21 (35.6) 12 (12.2) 12.094 .001
No 124 (79.0) 38 (64.4) 86 (87.8)
Hemodialysis at rehabilitation start day
Yes 36 (22.9) 17 (28.8) 19 (19.4) 1.852 174
No 121 (77.1) 42 (71.2) 79 (80.6)
Neuromuscular disorder
Yes 87 (55.4) 52 (88.1) 35 (35.7)  40.962 <.001
No 70 (44.6) 7 (11.9) 63 (64.3)
Operation type
LDLT 94 (59.9) 35 (59.3) 59 (60.2) 0.012 .913
DDLT 63 (40.1) 24 (40.7) 39 (39.8)
Dual Liver transplantation
Yes 11 (7.0) 5 (8.5) 6 (6.1) - 748"
No 146 (93.0) 54 (91.5) 92 (93.9)
Re-Liver transplantation
Yes 7 (4.5) 4 (6.8) 3(3.1) - 426"
No 150 (95.5) 55 (93.2) 95 (96.9)
ABO incompatibility
Yes 16 (10.2) 6 (10.2) 10 (10.2) 0.000 .994
No 141 (89.8) 53 (89.8) 88 (89.8)
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Table 2. (Continued)

Delayed Indepepdent
. Total Group valking X% or
Variables (n=59) Group ;
(n=98)
M£SD or n (%)

Mental status

Alert 101 (64.3) 36 (61.0) 65 (66.3) 0.452 501

Others 56 (35.7) 23 (39.0) 33 (33.7)
GRWR 1.65%£0.73 1.75%£0.80 1.59£0.68 -1.293 .198
Bilirubin 17.89+15.06 17.81+14.53 17.94x15.45 0.052 .959
Creatinine 1.71£1.55 1.59+1.23 1.78%£1.72 0.769 .443
RBC 20.50%+18.42  20.98+17.90 20.21x18.81 -0.250 .803
“Fisher’ s exact test.
DDLT=Deceased donor liver transplantation; GRWR=Graft to recipient weight ratio;

HBV=Hepatitis B virus; LC=Liver cirrhosis; LDLT=Living donor liver transplantation; RBC=Red

blood cell; MELD=Model for End-Stage Liver Disease.
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Table 3. Comparison of Rehabilitation Characteristics between Independent

walking group and Delayed Independent walking group (N=157)
Delayed Ingzﬁi?gent
. Total Group & X2 or
Variables (n=59) Group ¢
(n=98)

M£SD or n (%)
Time to initiation of rehabilitation (day)
After admission 39.97%24.41 49.22£26.74 34.40%£21.15 -3.628 <.001
After operation 25.60%+18.11 32.17%£24.18 21.64+£11.66 -3.132 .002
Rehabilitation 3.41%+1.18 3.31+1.14 3.47%+1.20 0.807  .421
frequency (week)
Department of rehabilitation medicine transfer

Yes 31 (19.7) 18 (30.5) 13 (13.3) 6.910 .009
No 126 (80.3) 41 (69.5) 85 (86.7)

ERP stage at initial assessment
Stage 1~2 48 (30.6) 32 (54.2) 16 (16.3) 30.642 <.001
Stage 3 49 (31.2) 18 (30.5) 31 (31.6)
Stage 4 33 (21.0) 4 (6.8) 29 (29.6)
Stage 5 10 (6.4) 2 (3.4) 8 (8.2)
Stage 6 17 (10.8) 3 (5.1) 14 (14.3)

Grip strength at initial assessment
< bkg 57 (36.3) 38 (64.4) 19 (19.4) 32.277 <.001
>b5kg 100 (63.7) 21 (35.6) 79 (80.6)

Grip strength at final assessment
< 5kg 28 (17.8) 28 (47.5) 0 (0.0) 56.603 <.001
>5kg 129 (82.2) 31 (52.5) 98 (100.0)

ERP=Early rehabilitation program.
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Table 4. Univariate Analyses of Factors Affecting Independent walking Delay

(N=157)
Variables OR 95% CI D
General Characteristics
Age 1.040 1.006-1.074 .021
Postoperative hospital stay (day) 1.013 1.006-1.020 <.001
Length of ICU stay (day) 1.029 1.009-1.050 .005
Clinical Characteristics
Ventilator 1.843 0.956-3.556 .068
Fail of T-cannula removal 3.961 1.770-8.863 .001
Neuromuscular disorder 13.371 5.487-32.585 <.001
Rehabilitation characteristics
Time to initiation of rehabilitation (day)
After admission 1.027 1.011-1.043 .001
After operation 1.036 1.014-1.059 .001
ERP stage at initial assessment”
Stage 1~2 1
Stage 3 0.290 0.126-0.669 .004
Stage 4 0.069 0.021-0.230 <.001
Stage 5 0.125 0.024-0.658 .014
Stage 6 0.107 0.027-0.428 .002
Grip strength at initial assessment 7.524 3.621-15.633 <.001
(<5kg)

CI=Confidence interval; ERP=Early rehabilitation program; ICU=Intensive care unit; OR=0dds
ratio.

* When interpreted based on the independent walking group, the OR (95% CI) of each group was
as follows: stage 3 group 3.444 (1.494-7.940), stage 4 group 3.444 (1.494-7.940), stage 5
group 3.444 (1.494-7.940), and stage 6 group 3.444 (1.494-7.940).
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Table 5. Multivariate Analyses of Factors Affecting Independent walking

Delay (N=157)
Variables OR 95% CI D
Neuromuscular disorder 14.820 5.057-43.429 <.001
Time to initiation of rehabilitation 1.038 1.001-1.076 .043

Postoperative hospital stay (day)
ERP stage at initial assessment”

Stage 1~2 1

Stage 3 0.438 0.145-1.323 .143

Stage 4 0.107  0.025-0.455 .003

Stage 5 0.480 0.067-3.447 .466

Stage 6 0.274  0.052-1.444 .127
Grip strength at initiation assessment 7.806 2.774-21.961 <.001

(<5kg)

CI=Confidence interval; ERP=Early rehabilitation program; OR=0Odds ratio.
* When interpreted based on the independent walking group, the OR (95% CI) of each group was

as follows: stage 3 group 2.285 (0.756-6.885), stage 4 group 9.378 (2.196-40.048), stage 5
group 2.082 (0.290-14.937), and stage 6 group 3.648 (0.692-19.222).
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ABSTRACT

Factors Affecting Delay to Independent Walking in
Liver Transplant Recipients Undergoing

Rehabilitation Treatment

Song, Young Cheon

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Choi, Hye Ran, RN, MPH

This study is a retrospective single-center study conducted to identify
factors influencing delayed independent ambulation in liver transplant
recipients who received rehabilitation therapy. A total of 157 liver
transplant recipients were included and were divided into an independent
ambulation group and a delayed independent ambulation group at the end of
rehabilitation. Descriptive statistics, independent t-test, X° test or

Fisher’ s exact test, and logistic regression analyses were performed by

using SPSS Statistics for Windows, Version 27.0.

The presence of neuromuscular disorder (odds ratio [OR]=14.820, 95%
confidence interval [CI]=5.057-43.429), the time of initiation of
postoperative rehabilitation (OR=1.038, 95% CI=1.001-1.076), the ERP stage

4 in the rehabilitation initiation assessment (OR=0.107, 95% CI=0.025-0.455),
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and the grip strength of less than 5 kg at the initial rehabilitation
assessment (OR=7.806, 95% CI1=2.774-21.961) were found to be factors
influencing the independent walking in liver transplant recipients who

received rehabilitation treatment

This study identified factors that influence independent walking in liver
transplant recipients receiving rehabilitation therapy. Based on the results
of the study, it is expected that rehabilitation nursing interventions can
be planned and implemented to prevent delays in independent ambulation during

the postoperative rehabilitation process of liver transplant patients.

Key words: Liver transplantation, Transplant Recipients, Rehabilitation,

Walking, Risk factors

- 45 -



	목차
	Ⅰ. 서론 1
	1. 연구의 필요성 1
	2. 연구 목적 4
	3. 용어의 정의 5

	Ⅱ. 문헌고찰 6
	1. 간이식 후 재활 6
	2. 간이식 수혜자의 독립 보행 7

	Ⅲ. 연구방법 10
	1. 연구설계 10
	2. 연구대상 10
	3. 연구도구 12
	4. 자료수집 및 윤리적 고려 15
	5. 자료분석 16

	Ⅳ. 연구결과 17
	Ⅴ. 논의 28
	Ⅵ. 결론 및 제언 32
	참고문헌 33
	부   록 43
	영문초록 44


