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Effects of Early Rehabilitation Exercise on Pain, Muscle Strength,
Activities of Daily Living, and Kinesiophobia in Patients after
Lumbar Spine Surgery

Choi, JiHyeon' - Kim, Minyoung?

"Nurse, Department of Nursing, Ulsan University Hospital, Ulsan, Korea
2Associate Professor, Department of Nursing, University of Ulsan, Ulsan, Korea

Purpose: This study examined the effects of early rehabilitation exercise on pain, lower limb muscle strength,
activities of daily living (ADL) impairment, and kinesiophobia in patients undergoing lumbar spine surgery. Methods:
A nonequivalent control group pretest-posttest design was used from October 28, 2024, to June 10, 2025. Fifty
patients who underwent lumbar spine surgery were sequentially assigned to either experimental group (n=26) or
a control group (n=24). Data were analyzed using normality and homogeneity test, independent t-tests, X tests,
Fisher's exact tests, Mann-Whitney U tests, and repeated-measures ANOVA with Bonferroni post hoc comarisons.
Results: Early rehabilitation exercise significantly increased patient’ thigh circumference (F=33.56, p<.001) and
30-second chair rise performance (F=10.23, p<.001), and significantly reduced lower back pain (F=12.65, p<.001),
ADL impairment (F=6.47, p=.002), and kinesiophobia (F=8.11, p<.001). Conclusion: Early rehabilitation exercise
effectively reduces postoperative pain, improves lower limb muscle strength, and decreases ADL impairment
and kinesiophobia, thereby faciliting early functional recovery. These findings support the integration of early
rehabilitation exercise into postoperative care to enhance recovery and quality of life following lumbar spine surgery.
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Table 1. Study Design
Group Pretest Intervention  Post1week  Intervention Post2weeks Intervention Post4 weeks
Experimental El TxE1 E2 TxE2 E3 TxE2 E4
Control C1 2 TxC2 C3 @

E1~4, C1~4 : Pain, Lower Limb Strength, Activities of Daily Living and Kinesiophobia; TxE1: Early rehabilitation exercise applied from within
4 hours after surgery to day 6; TxE2: Early rehabilitation exercise from postoperative week 1 to week 4; TxC2: Education and printed materials
on postoperative precautions at 1 week after surgery.

Assessed for eligibility (N=64)

|
| |

Experimental group (n=32) Control group (n=32)
Transfer to units (n=2) Transfer to units (n=3)
Early rehabilitation exercise Education o pcrstyral
change/daily living
Rehabilitation center (n=2) Refuse (n=4)
Infection (n=2) Infection (n=2)
Analyzed (n=26) Analyzed (n=24)

Figure 1. Flowchart of participants.
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Table 2. Early Rehabilitation Exercise Protocol by Postoperative Stage

Stage

Exercise components

Duration / sets

Stage 1 Postoperative days 0 Ankle pump 8 min / 10 reps x 3 sets
Postoperative days 1~2 Ankle pumps 8 min each / 10 reps x 3 sets
Knee flexion exercises
Quadriceps setting
Postoperative days 3~4 Same 3 exercises as day 1~2 8 min each / 10 reps x 3 sets
Pelvic tilting
Postoperative days 5 Same 3 exercises as day 3~4 10 min each / 10 reps x 3 sets
Hamstring stretching
Postoperative days 6 Same 3 exercises as day 5 10 min each / 10 reps x 3 sets
Air-bike movement
Stage 2 Postoperative 1~4 weeks Same 3 exercises as day 6 10 min / 10 reps * 5 sets

min=Minute; reps=Repetitions; sets=Number of sets.
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Table 3. Homogeneity Test of Characteristics of Patients (N=50)
Experimental Control
Variables Characteristics Categories (n=26) (n=24) Xort(p)
n (%) or MESD  n (%) or M£SD
General Age (year) 67.019.61 66.50£8.09 -0.48 (.634)
characteristics
Gender Male 11 (42.3) 10 (41.7) 0.00 (.963)
Female 15 (57.7) 14 (58.3)
BMI (kg/m?) 25.60+3.20 25.78+3.52 0.43 (.850)
Education level Elementary 9 (34.6) 7(29.2) 0.29 (.865)
Middle 7 (26.9) 8 (33.3)
High 10 (38.5) 9 (37.5)
Religion Yes 19 (73.1) 13 (54.2) 1.94 (.164)
No 7 (26.9) 11 (45.8)
Occupation Yes 3 (11.5) 6 (25.0) -(281T)
No 23 (88.5) 18 (75.0)
Marital status Yes 25 (96.2) 22 (91.7) - (6027
No 13.8) 2(8.3)
Smoking Yes 4 (15.4) 4 (16.7) -(1.0007)
No 22 (84.6) 20 (83.3)
Chronic disease Yes 18 (69.2) 15 (62.5) 0.25 (.616)
No 8(30.8) 9 (37.5)
Clinical Surgical history Yes 22 (84.6) 19 (79.2) - (.721%)
characteristics No 4 (15.4) 5(20.8)
Primary diagnosis Spinal stenosis 10 (38.5) 12 (50.0) 5.44 (.066)
Spondylolisthesis 12 (46.2) 4 (16.7)
Spinal stenosis with 4 (15.4) 8 (33.3)
spondylolisthesis
Surgery type Laminotomy 5(19.2) 2(8.3) - (.298%)
Laminectomy 1(3.8) 4 (16.7)
Laminotomy with fusion 4 (15.4) 2(8.3)
Laminectomy with fusion 16 (61.5) 16 (66.7)
Surgery level 1 level 17 (65.4) 11 (45.8) - (.241%)
2 levels 6(23.1) 11 (45.8)
>3 levels 3 (11.5) 2(8.3)
Hospital stay (day) 10.81+2.23 11.46%+2.00 -0.90 (.363)
PRN analgesic use None 9 (34.6) 8 (33.3) 0.51 (.916)
during hospitalization 1 time 7 (26.9) 5(20.8)
2 times 2(7.7) 3 (12.5)
>3 times 8(30.8) 8 (33.3)
Measurement Pain Back pain 5.38+1.60 5.08+1.44 0.70 (.489)
Leg pain 5.77+1.56 5.67+1.63 0.23 (.984)
Lower limb strength Thigh circumference (cm) 40.23£3.52 38.9214.01 1.23 (.228)
30's Chair-rises 7.58+3.11 8.88+3.97 -1.29 (.203)
Disability in daily living 52.65+10.28 51.88+13.76 0.23 (.823)
Kinesiophobia 30.31+2.28 30.08%3.15 0.29 (.776)

BMI=Body mass index; M=Mean; PRN=pro re nata; SD=Standard deviation; T Fisher's exact test.
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Table 4. Comparison of Pain, Lower Limb Strength, Activities of Daily Living and Kinesiophobia Changes between Two Groups

(N=50)
Exp. (n=26) Cont. (n=24)
Variables Categories Times F p
M=+SD M=SD
Pain Back Pre-op 5.38+1.60 5.08+1.44 Group 10.66 .002
1 week " 3.73+1.78 4.79+1.50 Time 57.97 <.001
2 weeks " 2.62+1.27 4.29+1.30 GT 12.65 <.001
4 weeks 1.92+1.16 3.75+1.19
Leg Pre-op 5.77+1.56 5.67%1.63 Group 0.02 968
1 week ' 419+1.77 4.0411.68 Time 69.96 <.001
2 weeks ' 3.58+1.86 3.71+1.52 G'T 0.32 753
4 weeks' 2.69+1.52 2.88+1.36
Lower limb Thigh Pre-op 40.23£3.52 38.92+4.01 Group 3.25 078
strength circumference 1 week " 39.92+3.50 38.00+4.03 Time 123.34 <.001
2 weeks " 39.80+3.51 37.71£3.97 G*'T 33.56 <.001
4 weeks " 39.82+3.55 37.51+3.87
30's Chair-rises Pre-op 7.58+3.11 8.88£3.97 Group 0.39 .538
1 week " 5.23+2.60 4.25+2.27 Time 68.55 <.001
2 weeks " 6.04+2.42 4.88+2.64 G'T 10.23 <.001
4 weeks " 7.08%2.61 6.04+2.86
Activities of Pre-op 52.65+10.28 51.88+13.76 Group 4.50 .039
daily living 1 week ' 53.46+8.90 58.371+11.45 Time 51.02 <.001
2 weeks " 43.38£8.29 52.29+13.15 GT 6.47 .002
4 weeks' 36.15+8.41 45.33+11.39
Kinesiophobia Pre-op 30.31+2.28 30.08£3.15 Group 0.85 361
1 week " 28.85+2.44 28.79£2.92 Time 46.78 <.001
2 weeks " 27.77£2.32 28.8142.99 G*'T 8.11 <.001
4 weeks " 26.35+2.31 28.29%3.25

Cont.=Control group; Exp.=Experimental group; G*T=Group*Time; M=Mean; Op=Operation; SD=Standard deviation; ' Post operation.

p<.00) A EGOM, 1] B §oIT Aol7t glol(B= £F

Teo] F7hste] hx 2}

032, p=.753) 7|12t ict. A, AP 5kA] 2 o] =
et F7he Aok 7Hd ol A, ti ¥ E4|(F=33.56, p <.001)
9}302 QJRko)l A gkoket Aol A7) Bl4x(F=10.23, p <.001) &
T ARk g Wk} f-oste] 7hd o] 21X = Gk A, A
e TR PAEEF Folizt #ad A olehe 7t
e ARb A 2t mEaRgo] foHA e h(F=6.47,
p=.002) A A = ek WA, EFEF FA At BHE A H
T3} 27 o] "Ste]l f-2 zho] 7} 30 (F=8.11, p <.001)
7Hd o] AR = At

= 9

2T 8T FeIAE IR ZI|QBRE0 55,
St 29, IAEET Bl 25 xS viAE 9%
glstart S A, 27| AT A
T2 Albo] FHEE 57 55, QAT Al &

=

= =
(Hayden et al,, 2021)o] eja] 4% 4 Ik, 53] & Ao
A e TAARE oW R E 52 AARE HE 7189 ¢ A
9] A (Dupeyron et al., 2021) 3} 2} H A& ZH=c} B
FATANM = 5T A3 F-EIshe] F4i 1504 35 o]
2 NEE A S Y115k 2 L (Dupeyron et al., 2021;Kernc
etal, 2018), 2 A0 S 1T He] ehAHo) T ehiat
o= 485t 27 5 A4 adE Fsitk ol A"
SE0] A2 A o] 5 Be] FRT A RAUS Akl
¥, 27 710] W42 Srshs Asolch. v o) &
oA T Haprt yehtA] gtk shA] ake-2 417
2] gutat Q102 sl ez S4o] e

etal, 2023), 548 Ea) 724 Qo] s ElEah 417 7]

(Samanta
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5 S| Boliz 404 4l €o] 208 4 ik 2 At &
ASHA 713 FA == 3 5 At EUEA gkt
B 3(Kim & Kim, 2018; Jung, 2010)&= o]t &J5+% EXJ 3}
A3}, WA oA 2 ASHE PAAE KT Hel &
5 31917 Bl2 AT TR e olate) 24 ATvh
B Qaft). Bat 2 45 AVVESE YA ALS 8T AL
g 717ke] A Qlzpol7t Qlo], 25 o] 2 Telstel B2e] AT

A=3 997} 9t

s 2o duTolA el Zterith 4 A
717ke] Ao T Sk A3 el 2 A 9] HH].__ 22
2} S 1o (Marusic et al., 2021), o]+ @ F& 3R}
SHA A AIRE 2 HAE 7HE3Ishe 890 A8 Q)

Th B AT $4 AR M YL, 18 2T, gERiED
ST ® oh et Zuh7| o)), WAEY A=Y, SHAAHA

=2 8. 0dA- A7 MRAL BT Z3E T o5
2 ?—H 3}o], 7]1& A (Jentoft et al., 2020; Lee, 2012)2] T
9% 54 ZRaUnT §e 2Ye B8 fEYTE
7“301]/\1 pE o] Aok T -5 ol P ES Eol7] A AR
T 71515 B85, JY S Y A el HY
ol 5 23] M3tz =2ste 5 7o 4ekE AT AA A #E
Aers 283 Hx ohA] 28 ol 3824 % FFS mFT
I s A T ot 28 S0l g S22 302 SJRF dojA
7] AARE ARl B A £ ol Al o1tk A FF A

I F7teT 280 DS AARITH
YL EF ol Aol FosHA skt of
e A3 E A8E gAA ol EAY EHA B o
P 3o FHA R AL Aulth AR =L
& HEARE B3R, EhE7180)7] 5712 28, 94,
AR P R 48 BRE ARLELS A P2 Qg2
) Astel HE A 2L drste] (Marusic et al., 2021), 7152
$709) 7]9kg 27)0] vlelg Ao WeE) Bl 2 AT
A= 4Fehe v A e 717l R-ol gt A Ad o] vkt
=, ol= Y 71t St Y AT &5 8 R E &
Qletar B9 Soflie A7) B A 57| Bel 9 23] A
348 E T8l =2 ol ES A= ol 2A 7199 A
o2 Helth. 7|& AT 5 4875 iAol f-o5hA] ¢kst
H A (Kernc et al,, 2018)&= 28 24 2502, a4 L
A7 QP T S A 0 A1) e SRS 9k R
o] 325] WHg |4 oPE v B AL 29 gERubo}
et 47 82 g sio] A2, o] YRS Eae
je%

F

-
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S LT ES AA GA A Ao fF5HA e
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oA F2g0| Zr4ash= 7] A (Martins et al., 2022; Wood et
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o YA 4151
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