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[ Abstract] Objective To analyze the application value of dynamic and static complementary balance theory-
based functional exercise combined with stepwise rehabilitation training in postoperative hip function recovery in patients
undergoing total hip replacement (THR). Methods  The clinical data of 118 inpatients undergoing THR between June
2022 and June 2023 were retrospectively collected. Among the patients, 57 were given perioperative stepwise rehabilitation
training (the control group), and 61 were given a combination of functional exercise based on static and dynamic
complementary balance theory and stepwise rehabilitation training during the perioperative period (the combination
group). The postoperative recovery status and the incidence of postoperative complications in the two groups were
recorded. During postoperative recovery, the patients were assessed for pain with the visual analogue scale (VAS) and for
self-efficacy with the Self-Efficacy for Rehabilitation Outcome Scale (SER). Hip function was measured and compared
between the two groups at 2 weeks, 4 weeks and 8 weeks after surgery. Results ~ With regard to the primary outcome
indicator, the postoperative length-of-stay was (7.63£1.36) d in the combination group, which was shorter than the
(8.22+1.48) d in the control group, and the difference was statistically significant (¢=2.257, P=0.026). As for the secondary
outcome indicators, no statistically significant difference was observed in the incidence of postoperative complications
between the two groups (4.92% vs. 14.04%) (P>0.05). The perioperative VAS scores in the two groups showed an
interaction effect according to the repeated measurement variance test (P<0.05). The postoperative VAS scores in both
groups declined significantly compared to the preoperative scores (P<0.05), and the VAS score decreased gradually over

time after surgery (P<0.05). The VAS scores in the combination group at 7 and 14 days after surgery were lower than
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those in the control group (P<0.05). At 14 days after surgery, the scores for the coping and the task dimensions and the
total score of SER increased in both groups compared with those at 3 days after surgery (P<0.05), with the combination
group showing higher scores than the control group did (P<0.05). After surgery, the scores for the dimensions of
deformity, pain, function, and joint mobility and the total score of the Harris Hip Scale revealed interaction effects in the
two groups according to the repeated measurement variance test (P<0.05), with these scores increasing gradually over
time after surgery (P<0.05), and the scores in the combination group were higher at 4 and 8 weeks after surgery compared
to those in the control group (P<0.05). Conclusion The combination of functional exercise based on dynamic and static
complementary balance theory and stepwise rehabilitation training shows an advantage over stepwise rehabilitation

training alone in enhancing the self-efficacy of THR patients, relieving the postoperative pain, shortening the length-of-
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stay, and improving the hip function in patients.
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Table 1 Comparison of postoperative recovery status between the two groups (= s)

Group Postoperative first

Postoperative first

Postoperative first Postoperative

exhaust time/h feeding time/h ambulation time/d length-of-stay/d
Combination (n=61) 6.42+1.05 6.89+1.24 2.89+0.58 7.63+1.36
Control (n=57) 6.59+1.17 6.94+1.35 3.06+0.61 8.22+1.48
t 0.832 0.210 1.552 2.257
P 0.407 0.834 0.123 0.026
x2 MHABEREHAREREXRILE
Table2 Comparison of the incidence rates of postoperative complications between the two groups
Group Deeg vein N Pressure Infection/ Muscle . Joint Total/
thrombosis/case (%) injury/case (%) case (%) atrophy/case (%) stiffness/case (%) case (%)

Combination (1=61) 0 (0.00) 1(1.64) 0 (0.00) 1(1.64) 1(1.64) 3(4.92)
Control (n=57) 1(1.75) 2(3.51) 1(1.75) 2(3.51) 2(3.51) 8(14.04)

g - 0.004 - 0.004 0.004 2.898
P 0.483 0.953 0.483 0.953 0.953 0.089
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Table 3 Comparison of perioperative VAS scores between the two groups (%= s)

rou erore surger ays after surger ays after surger ays after surger

Group Bef gery 3 days aft gery 7 days aft gery 14 days aft gery F P

Combination (n=61) 6.78+1.29 2.96+0.59" 1.89+0.59>" 0.98+0.20>>¢

Control (1=57) 6.55+1.36 3.05+0.62" 2.15£0.60"" 1.32£0.22%"¢ Prrnion=2.986, Prescin=0.031,
Foeveen-grow=2-477, Pyeieenrony=0.116,

t 0.943 0.808 2.373 8.793 Frnepum=1101.011, P pon<0.001

P 0.348 0.421 0.019 <0.001

* P<0.05, compared with before surgery; ® P<0.05, compared with 3 days after surgery; © P<0.05, compared with 7 days after surgery.

FESERVFAT M I B 40 8 T X B2 (P< 0.05), L3R4, BB H AN (P< 0.05), P 2H Harrisfi & 17 D45 4ERE
2.6 RiGBIXTIhEE PEO B 8 oy A Je B[] 1) 2 4K 326 5 T = (P< 0.05),
WALBEARGWTE 5 . ThRg. WG sh Y BRA YUK 48 I 8J8 Harristii ¢ 15 D AR 4 4t VT4 K FL
Harrisfii & DN REPE /0 MRS EE MR 24658 BN RA(P<0.05), WES ~ %7,
F4 FWABEERBSERTH LR (545 )

Table4 Comparison of perioperative SER scores between the two groups (% +s)

Coping Task Total score
Group
3 days after surgery 14 days after surgery 3 days after surgery 14 days after surgery 3 days after surgery 14 days after surgery
Combination (n=61) 41.03+4.25 47.49+3.89" 42.69+4.55 50.22+3.69" 83.72+5.89 97.71£6.67°
Control (n=57) 40.59+4.31 45.04+4.03° 42.01+4.37 47.45+3.95 82.60+6.04 92.49+6.45
t 0.558 3.360 0.827 3.939 1.020 4.288
P 0.578 0.001 0.410 <0.001 0.310 <0.001

* P<0.05, compared with 3 days after surgery.

*5 WAHEBEERSHarrisEX TR RERBTEFLR (5+5)

Table 5 Comparison of postoperative scores of deformity and pain for Harris hip function scores between the two groups (x+ s)

Deformity Pain
Group
2 weeks after surgery 4 weeks after surgery 8 weeks after surgery 2 weeks after surgery 4 weeks after surgery 8 weeks after surgery
Combination (n=61) 2.63+0.59 3.08+0.51%" 3.46+0.50" ™" 24.96+3.24 33.45+3.05%" 37.06£2.96">"
Control (n=57) 2.58+0.54 2.70+0.55" 3.15+0.51%" 23.43+3.28 30.09+3.24" 34.44+3.17%°
F Faeracion=3-121, Foetveen gronp™18.840, Fime poin=51.172, Fantracion=4-040, Foctreen gronp=49-001, Fie pin=390.511,
I Pirtencion=0.045, Prctyeen goup<0-001, P i <0.001 Pirtencion=0.018, Prctyeen 0 <0.001, Py 5 <0.001

* P<0.05, compared with 2 weeks after surgery; ® P<0.05, compared with 4 weeks after surgery; * P<0.05, compared with control group.

*6 MAREARGHarrisBEXTINRER X TEFNETSLE (x+5)

Table 6 Comparison of postoperative scores of function and joint mobility for Harris hip function scores between the two groups (% + s)

Function Joint mobility
Group
2 weeks after surgery 4 weeks after surgery 8 weeks after surgery 2 weeks after surgery 4 weeks after surgery 8 weeks after surgery
Combination (n=61) 29.44+3.80 35.63+2.96"" 40.28+2.45""" 2.70+0.38 3.7240.36"" 4.09+0.29"™"
Control (n=57) 29.20+4.05 33.28+3.11° 36.422.78"" 2.65+0.38 3.45+0.33" 3.78+0.30%"
F Firtencion=8-349, Fiaeen growp=35-021, Fie poin=207.211, Fieracion=4-881, Foenseen group=32.950, Fi poin=421.406,
p Pieracion<0.001, Poeiyeen grony <0-001, Py 1 <0.001 Picracion=0-008, Pocveen group<0-001, P10 <0.001

* P<0.05, compared with 2 weeks after surgery; ® P<0.05, compared with 4 weeks after surgery; * P<0.05, compared with control group.
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F7 FWHBEARGHarrisBEX TIRETH LR ( x+5)

Table 7 Comparison of postoperative scores for Harris hip function scores between the two groups (% + s)

Total score

Group
2 weeks after surgery

4 weeks after surgery 8 weeks after surgery

75.88+5.79> " 84.89+5.32>>"

Combination (n=61) 59.73+6.11
Control (n=57) 57.86+5.94 69.52+5.08" 77.79+4.96"
F Fieracion=7-642, Finveen-grouy=74.740, Fime poin=493.704,

P

Prrtencion=0.001, Prctyeen g0up<0-001, P poine<0.001

* P<0.05, compared with 2 weeks after surgery; ® P<0.05, compared with 4 weeks after surgery; " P<0.05, compared with control group.
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