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Construction and application of a preoperative prehabilitation
program based on the SE model and smart cloud platform for

living-donor kidney transplantation recipients

LI Saisai, JIN Yan
(Department of Kidney Transplantation, Tianjin First Central Hospital , Tianjin, 300192)

ABSTRACT: Objective To construct and evaluate the application effect of a preoperative pre-
habilitation program based on the 5E rehabilitation model and a smart cloud platform for patients
undergoing living-donor kidney transplantation. Methods A prospective non-randomized controlled
study was conducted. A total of 108 patients with end-stage renal disease scheduled for living-donor
kidney transplantation at Tianjin First Central Hospital from May to December 2025 were enrolled.
Patients admitted from May to August (n=54) were assigned to the control group, receiving routine
preoperative health education. Patients admitted from September to December (n=54) were assigned
to the intervention group, receiving an 8-week systematic prehabilitation program based on the S5E
model and a smart cloud platform in addition to routine care. The 6-minute walk test (6MWT)
distance, Hospital Anxiety Scale (HAS) score, and 12-Item Short Form Health Survey (SF-12v2)
scores were compared between the two groups before (TO) and after (T1) intervention, and at 30 days
post-operation (T2). Postoperative outcomes, including time to first flatus, time to first ambulation,
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length of hospital stay, incidence of complications, and Quality of Recovery-9 (QoR-9) scores on
postoperative days 1-3, were also recorded. Results A total of 103 patients (51 in the control group,
52 in the intervention group) completed the study. There were no significant differences in baseline
characteristics between the two groups (P>0. 05). After the intervention, at T1, the intervention group
showed significantly longer 6BMWT distance, higher SF-12v2 Physical Component Summary and
Mental Component Summary scores, and a lower HAS score compared to the control group (all P<
0.01). The intervention group had significantly shorter time to first flatus, time to first ambulation,
and length of hospital stay (all P<<0.01), as well as a lower incidence of postoperative complications
(P<0.05). The QoR-9 scores of the intervention group were consistently higher than those of the
control group from postoperative day 1 to 3 (P<<0.01). At 30 days post-operation (T2), the in-
tervention group maintained significant advantages in 6MWT, HAS, and SF-12v2 scores over the
control group (all P<<0.01). Conclusion The preoperative prehabilitation program based on the SE
rehabilitation model and a smart cloud platform can effectively improve the preoperative physical and
psychological status of patients undergoing living-donor kidney transplantation, accelerate postop-
erative recovery, reduce complication rates, and demonstrate sustained long-term benefits. It is worthy

of clinical promotion and application.
KEY WORDS: 5E rehabilitation model;
prehabilitation; perioperative Nursing
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Figure 1.

Flowchart of Study Participant Selection

*1 FAHABEELZERIEE (n=103)

Table 1. Comparison of Baseline Characteristics between the Two Groups

ity X B2 (n=51) 5 (n=52) /X’ P
AR 45.80 + 10. 20 46.50 +9. 80 0. 355 0.723
PE5 b 30(58. 82) 32(61.54) 0.072 0.788

S 21(41.18) 20(38. 46)
BMI /(kg/m*) 23.10 £3.50 22.80 3. 80 0.417 0.678
JE R PR W M NERE % 25 (49.02) 27 (51.92) 0. 684 0.877

B B 12 (23.53) 14 (26.92)

i I 3 10 (19.61) 8 (15.38)

Fofih 4(7.84) 3(5.77)
LVEF/% 61.20 = 4.50 61.50 +4.20 0. 350 0.727
6MWT /m 385.40 £ 35. 10 388.20 +33.70 0.412 0. 681
HAS 353153 9.20+2.50 9.40+2. 80 0.382 0.703
SF-12v2 PCS /4} 41.50 £ 5. 60 41.10 £ 6. 00 0. 349 0.728
SF-12v2 MCS /4% 42.80 + 6. 20 43.30 £ 5.90 0.419 0.676
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F2 WABERHA(TL) ZIEMNIERER (v +5)

Table 2. Comparison of Evaluation Indicators between the Two Groups One Day before the Operation
Eitn 2051 Sk AHR1d(T1)
6MWT /m XHREH (n=51) 385.40+35. 10 390. 10 = 36. 80
W5 (n=52) 388.20 +33.70 435.70 = 30.50”
HAS W53 153 XTHEZH (n=51) 9.20+2.50 8.90 2. 60
R (n=52) 9.40 2. 80 5.10+2.107
SF-12 PCS/43 XPHRZH (n=51) 41.50 £5. 60 42.00+5.80
WF5Ed (n=52) 41.10 £ 6.00 48.70+5.10”
SF-12 MCS /43 XTHRAL (n=51) 42.80+6.20 43.10+ 6. 40
WA (n=52) 43.30+5.90 49.50+5.30"

T SXRALE, TP<0.01.

®3 FMABERERHMEERILE (v £5)

Table 3. Comparison of Early Postoperative Recovery Indicators between the Two Groups
izt XJHR4L (n=51) WF5E4 (n=52) t P
T OHE W ) /b 62.50 = 10. 80 50.10 £9. 50 6.315 <0.001
T U IR B 6] /h 38.40 +8.20 26.70 £7.10 7.942 <0.001
1 e st ) /d 12. 60 +2.50 10.30+1.90 5.289 <0.001

2.4 RERIKREHL

X ARG A 1K 5 2 K I 3 K 1) QoR-9
TEA AT SR PE . 25 IR | B2 I E] A 4ERS
[T N EL /e e Lt WA w O I S RATN
J5 3 d N QoR-9 P43 2y T X A, 2 R A 4
THFE X (P<0.05), RPILTFSEBA S E =
- AR FT TR & A Bh AR T R AR A B
fiti 2% SESRALIAXT LT AR B 0y 3 A BE T, $2 7R
BAARIGHREE Fia., W4,
2.5 ARJ530dMir LR b

ARJG 30 d(T2) 12KV, R PEAL A
TR AR B SE 4 6MWT B 55 SF—12v2 1
1 PCS A MCS ¥ 53 2 i T4 R ZH (P<0. 01),
HAS £ [T % T X B 41 (P<0.01) . WLEE 5.
TR T SERR 55 2 27 & AR AT HURE J7

S0 BB AR BRIIRE O BURASAN AR 16 oA B B
M B A Rk

3 itig

ARHFFERI I ] — BT SEREE S
BELTVENARRBURE %, RGN T HAE
SRR R R PG R . BIFIT 4 R
GEEAMETUR A Jr RSt — 20 B8 BB AR AT
AFRTIRE S O BRI B AR E 3R 25, 4
FE N R R AT AR | IO e & AR A
B i), H LR 52 i il R4k 2R )5 30K .

ARWFgE & B, Gt 8 M T B, B sE 4l
6MWT I B K T X R ZH , HAS 5 JEIF /0% T 46 1R
20, SE—12v2 ) PCS F1 MCS 343 14 25 T % FR 40,
L REGI L (P<0.01), %45 R4ERA

R4 WHEEQR-IEFRITHLLE (v +s)

Table 4. Comparison of QoR-9 Scores between the Two Groups
20 531 RIGH 1R RIEH 2R UNEE KPS
XA (n=51) 11.49+1.77 13.37+1.62 15.22+1.38
oEdl (n=52) 14.25+1.51™ 15.81 +1.25™ 17.12+1.06™

x5 WHBEREIAT2)ZEMIEIRILE

Table 5. Comparison of Evaluation Indicators between the Two Groups T thirty Days after the Operation
EELAN XL (n=51) W5 (n=52) t P
6MWT/m 405.22+38.13 450.78 £32.42 6.571 <0.001
HAS W53 /57 7.46+2.23 4.33+1.87 7.983 <0.001
SF-12v2 PCS /4¥ 44.07+£5.22 50.32+4.79 6.490 <0.001
SF-12v2 MCS /43 45.29£5.75 51.02+5.03 5.432 <0.001
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