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The Effects of Nurse-led Exercise Programs in Patients with Total Knee
Arthroplasty: A Systematic Review and Meta-Analysis

Jung, Wonhee" - Jeong, Juae?

DPh.D. Candidate, Department of Nursing, Jeonbuk National University - Nurse, Presbyterian Medical Center, Jeonju, Korea
DPh.D. Candidate, Department of Nursing, Jeonbuk National University, Jeonju, Korea

Purpose: This systematic review and meta-analysis evaluated the effectiveness of nurse-led exercise programs in adults
who underwent total knee arthroplasty (TKA). These programs were defined as nurse-delivered interventions involving
planning, implementation, and monitoring. Methods: Nine databases were searched for studies published until October
2023. Eleven studies (three randomized controlled trials, eight quasi-experimental studies, N=732) with nurse-planned,
delivered, and monitored exercise were included. Two reviewers extracted data and assessed bias using RoB 1 and
RoBANS 2. A random-effects meta-analysis was performed using SPSS 29. Heterogeneity was examined with x2 and
2. Results: The program duration ranged from 10 days to 16 weeks. Across the review, pain (k=9), knee range of motion
(ROM) (k=8), and fear of falling (k=4) were analyzed. The meta-analysis included six, five, and two studies, respectively.
Nurse-led exercise markedly reduced pain (Hedges' g=-1.06, 95% Cl -2.00 to -0.13, I°=93.4%) and improved ROM (g=0.79,
95% C10.06 to 1.52, 1>=88.6%). The change in fear-of-falling was non-significant (g=-1.66, 95% CI -3.53 to 0.22, I’=94.4%).
Narrative findings suggested additional gains in gait speed and exercise self-efficacy. Conclusion: Nurse-led exercise
programs relieved pain and enhanced knee mobility after TKA, supporting their integration into routine postoperative
rehabilitation. Larger, more rigorous trials are needed to clarify balance-related outcomes and reduce heterogeneity.

Key Words: Arthroplasty, replacement, knee; Practice patterns, nurses; Exercise therapy; Meta-analysis
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A AXEE 277t S/ 9J2nj(Chen, Chen, & Lin,
2014), 1 Q17| Z7bo] e} A& H 02 Zrl AR o
A= tH(Van Manen, Nace, & Mont, 2012).

THEES HEF, 5l HEHEES Yo, o=
AT TF2 YIAE 5 AN Y= A& 57
AA ko] A AsHE 2@ th(Woo & Oh, 2015). S3HE 499
T A2 e AXEES S4E HEUES UF
FEEZHNFE7eR SWEYFY v X & o]
th(Seok & Lee, 2013). 23|y £TE A && Fo= A
HO 2 Q3 ol 289 wAle Iz Fol 1o (Park,
Kang, & Choi, 2010), €34 A2 Al thEAFFZE] A
228 a9 35 B3 A Yehdth(Yeo, Kim, Kang,
& Shin, 2015).

AFH L ofstd 52 A7), 55 B4, #
e 571 €84 7154 e 51 5 AER s
Ao A7t E As) AAZA Y &5 & Z2IHo| HtE
A3 & oj o} Str}(Park & Park, 2018). o] ZtFA= &34
AX e APHALH 01, 5582 5T ¢ UEF A
go3, Thelo] BB ST £F0| o] RN ES 1
sjok & F a7} It} (Park et al., 2010). 3R} -2 75 A
2Wo|H 15 AR ATARA A FoT AT 4P 5
Shhe ATA B EE 2 FAIFL Fol L, 4TA
0127 28 Sl ob 84S 058 52 sl

2351 7+ 5 527} Fth(Lim, Suh, & Chung, 2010; Berman,
Snyder, & Frandsen, 2016).
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Al £3E 2 s Y (Kang & Song, 2020;
Shin & Lee, 2018; Lin et al., 2018), oiz—‘ Z4(Yeo etal., 2015;
Shin & Lee, 2018; Yun & Lee, 2015; Yang, Eun, Moon, &
Lee, 2014), 71 E57 S7HYun & Lee, 2015; Yang et al.,
2014), YA T2 4 (Yun & Lee, 2015), 32} 2 27}
(Shin & Lee, 2018; Yang et al., 2014), 3}A] 3 9] }3K(Kang
& Song, 2020; Bae, Jung, Lee, & Cho, 2014), 23] 53 &7}
(Chun, Lee, & Lee, 2017), YL 4858 F7HNam &
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I3 59E qPEEk 1 aRAT|E
& 1% 9l wehg A Atolth

&S] SIS AAE £

N
Ho
rar

MY7IZE A Hiw 71E

H ¥t 33 I3 (Cochrane Collaboration) 2] A%
of thst AAZ EduZ JA=E U Preferred Reporting
Items for Systematic reviews and Meta-Analysis (PRISMA)
IFo] AAA 8 122 I8l A|AIZ Participants, Inter-
vention, Comparisons, Outcome, Time, Setting and Study
design (PICOTS-SD)2- &85} %t} (Page et al., 2021).

N AR eWE ANEE W ABA FE 5 TR
I Aol At Y7t Ak & Aol HEA R
(nurse-led)'gt, 7t3 AL &5 T2 00| 7|5 - A - WS-
A HYEH - B7t 5 A o FF o2 Fod H S
ofujgteh. AP W E A S-S T2 A2 5152
, A= LFEA FEY 25 Z2IH0| AL, Bl giH(C
2 YA Q] Be(usual care) & = 70 & 3H¢ich A4 T}
(O ZA1ol et Eho] 3, 4747 (study design) 5
9l iz APAA AToHH] FEH AT AYHA A7 S
E3shecs.

WA 71 Ee ST A S WA ghe A AT B
g A GEol} 2R A8, The B Ak 4 A7, 7
BAL RS L S F TS EA TR Y, BelA R
AR B oA} £E 2203, fRE] i A7, Ea
7He A 2 Bha 8] 25 9 - A 2 HiAlS)H

~

EAFNLE HA 7|70o]| Alghs FA] gotom, F 89 A
FA7} 2023 109 135 1420744] 2H2H AAsto] 5245}
ok 2 Az Bel 4 IYe AA S Bena 2 e
24 BRI PRISMAS A A A 2312 S5=5 vlge
2 3} tH(Page et al., 2021). =+2] DB (Database)+= PubMed,
Web of Science, Scopus, CINAHLO| A A3} o =
DB+ KMbase, RISS, KISS, KCI, KoreaMed & AF&-3}$T}.
Aol A AR ulE o & MeSH 2018 80lste] 28
olg =257, ORT}F ANDS] 229l 14k o] g3ko]
Hojg Zgeheih YARHP)E

arthroplasty, replacement,
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knee, total knee arthroplasty, total knee replacement& A}
2519 311 FA(I) = practice patterns, nurses, nurse, nursing,
exercise, program, educaiotng AN T U] &3 74
ol 2T AX 3L, B, BN FE, £F, Z2IAS
Mgkl AAEHSTE ol shole) o] B BEEA
on] o] A7 AEA W WY 7hs W9l T A
2 7]e} glato] -8 ujA 5 At Appendix 1).

ZzIHolopd H9-28, 5 TR0 opd
T AR gjAto] obd A% 39, Case Report 1HE A
9t F 119 £3 0] HF 222 A4 = Ach(Appendix
2, Figure 1). £3 A8 vijA] 242 A7#F 291 ofsf 3
HUAL, A2 o] o] Q= A F =25 T A

shict.

R
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go) A g7t

ol A Brke, 72tz A d 33 i)
A= Z339] Risk of Bias (RoB) version 1.0 ARS8
(Higgins et al., 2024), ¥ 52+¢] ¢t 8Hof| g4} Risk of
Bias Assessment Tool for Nonrandomized Studies (RoBANS)
version 2.0& 0|83} Al&3}RtH(Seo, Kim, Lee, & Park,
2023).

A RoB= F 77HA FE(F2H9] vl Al 9] 2 E A,
oollo] B84, 712, AR A, AeE A w1, 7]
RS gk A )& Bzt 2t 2 o
3lo] B[ & 3 o] "W2(low risk of bias)’, ‘=& (hlgh risk

*3)
~

0 > fa

1% ok

of bias)’, “B&r3H(unclear risk of bias) 2.& -ﬂ7]-0]-
W2 A il st vEL L ThsAo] W,
2HEH Y 7o) w5, B2 HEY -r]ﬂur%‘_ EP
7] o3& AL = 3| 45ttt RoBANS= & 87HA] FH-E(ThA

THI7RSA, ddE A, e, =5 54, 7R =
7k, A} 7}, B AR, HeE 23 ) B
3?“1 Zt 5ol disf BlEE 1] "R (low risk of bias)’,
=2 (high risk of bias)’, ‘E&FgH(unclear risk of bias) ©
2 Q71L& e el tisto] viEH Q] 7
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Identification of studies via databases and registers

Records identified from: (N=405)
= Databases
% - EIIJFERI‘I:EIE E"::E%j Records removed before
- n= screening:
= - SCOPUS (n=7) — Duplicate records removed
= - Web of Science (n=60) (n=110)
2 - KMbase (n=14)
- RISS (n=86)
- KISS (n=16)
- Koreamed (n=5)
- KCI (n=34)
Records excluded after
REiCOFdS screened ——| evaluation of title and abstract
(n=295) (n=268)
¥
o Reports sought for retrieval Reports not retrieved
= (n=27) " (n=0)
g i
g
5 '
Reports assessed for eligibility
(n=27) —*| Reports excluded: (N=16)
Mon control group (n=2)
Not nurse-led program (n=2)
Mot exercise program (n=8)
Mot related with TKA (n=3)
— Case report (n=1)
z Studies included in review
2 (n=11)
S Reports of included studies
£ | (=11)

Figure 1. Flow chart of study selection process.
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AAGE A 2o A & Aol gt B, EEH
3}, Ak 4 52 olgato] EFA/|E RASAT AR &
3719 |§oEEL 95% AF4F(Confidence Intervals,
ChE 78t & A5zt 0°0] Z3tE o] YIRS Flste]
A} 7]9] §HL ST Fa Hao] that $94 A
.2 Q (chi?)gtat Qake] Sole g ANSHAT, o WS A

AEARI ()02 AASA Q gHe] S-oeHE(p)o] 1.00
oato] L, I g}o] 75.0% ol 7% o] A Ao Ackar wtet
4= 91tk (Higgins & Thompson, 2002). H|EFHEA]-S Q)5 a1}t
A7) AE Al Bt A7 =24 A A, 28, A
W, 7= 5ol AR tFsiths AAske] HEF AT
% (random effects model)& Z-&3}o] AHE3|ITH B A
oML E3 AT 47 EA b, BE 27 Ae G7vh Y
2 zgEo] gglon R anay|sl ) 2YEL BAS B
A5}t7] 8l Hedges' g5 AR5} th(Borenstein, Hedges,
Higgins, & Rothstein, 2009). £337]9] 342 0.2 2}
2 83}, 055 57 a3, 0.8 oL & 532 7HEstat
(Cohen, 1988). Forest plotZ £3|| A|ZHZ 02 EAFY &
T3 g B A 7S HE ST 72 52 Hedges'
g5 A2 T4 HA(g=0)2 a7} IS & FASHY 24
A= NE AT auarE, AR 7] Weight (%)l H]
glste] 2+ A9 719 =8 EAEFAIL, 7F=2 A4S 95% CL, of
e 20 T271E HEITh 2 A2 7] o4 = (weight)
L inverse-variance method 2 A4 o, o]= g4 %]
9] 22 2 XHSE) g4~ v]H gt} (Borenstein, Hedges, Hig-
gins, & Rothstein, 2009; Higgins et al., 2024).
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Table 1. Characteristics of Selected Studies

Auth Participants : o
uthor . ntervention . utcome .
ID o Country Design Conditions Age Fer?ale E C o Intervention ——— Findings
() @ O
Al Chang Taiwan RCT Patients 734  69.2 22 26 4months  -E:hybrid health education + -Pain (VAS) -Significantly improved
etal. with multimedia-guided ‘Knee angle postoperative pain
(2023) TKR .?tervex;tion + standard care (B=_1'52, p=.014) and
- usual care knee angle (B=—5.52,
‘Twice a day at home for 15 p=.033).
minutes for a total of 16 weeks
-Telephone consultation: 4
sessions
-Check the results on 1 week, 6
weeks, 12 weeks, and 16 weeks
‘Nurse
-Individual intervention
A2  Chou Taiwan A quasi- Patients  66% 62 25 25 4 weeks -E: elastic band exercise + CPM  -Active and -The active and passive
& experimental ~ with >70 exercise passive knee flexion angles of
Chen design TKA -C: usual care flexion and the experimental group
(2019) -Exercise four times per day extension were greater than those
with a least 2 hours interval angles of of the control group
between sessions joints -The muscle strength of
-Education during -Strength of the quadriceps of the
hospitalization, home visit the experimental group
after discharge quadriceps was higher than that of
-Check the results in 2 and and the control group
4weeks hamstrings
‘Nurse -Pain (VAS)
‘Individual intervention "-WOMAC
A3 Lin Taiwan  RCT Patients ~ 68.7 80 100 100 3 months  -E: LEMST (lower extremity -KOOS: Pain,  -Knee function and QoL
etal. with muscle strength training) symptom, increased over time
(2018) TKR exercise ADL, sport across both groups.
-C: usual care and recretion, -After LEMST,
-least four times per day QoL participants in the
-Check the results on 2 weeks training group had
and 1,2,3 months KOQOS scores that were
‘Monthly phone counseling significantly higher
‘Nurse than those of the
‘Individual intervention nontraining group.
-The patients reported
that their daily activities
improved, and their
pain problems
decreased after TKA
A4 Park & Korea RCT Patients  54.5% 8935 29 28 3 months  -E:Rehabilitation exercise -Pain (VAS) -Experimental group
Jeong with >71 program ‘Knee joint showed significant
(2023) TKA -and aroma massage ROM improvement in knee
-C: Usual discharge education ~ -Quadriceps pain, active ROM,
-10 sets each time, three times strength muscle strength,
per day and 5 days a week fora -Depression depression, and
total of 5 weeks (GDSSF-K) subjective well-being
-Aroma massage: 5 minutes -Subjective -No significant between
each time, twice a day well-being - groups difference in
-Provision of educational passive ROM.
booklet
-Check the results on 6 weeks
and 3 months
‘Weekly phone counseling
‘Nurse
-Individual intervention
A5 Reslan Lebanon A quasi- Patients  40.0% 60 30 30 4 weeks -E: Individualized teaching -HSS: pain, -Significantly improved
etal. experimental ~ with >61 about the surgery, and exercise Knee for the intervention
(2018) design TKA training function, group in terms of pain,
-C: usual care ROM, Knee function, Flexion
-Using powerpoint presentation = Quadriceps deformity, Instability
-Check the results in 2 and 4 Muscle -No significant
weeks strength, differences between
‘Nurse Flexion groups in terms of
-Individual intervention deformity, ROM, quadriceps
Instability muscle strength
-LEFS

ADL=Activities of Daily Living; C=Control group; CPM=Continuous Passive Motion; CRP=C-reactive protein; E=Experimental group; GDSSF-K=Korean version of the Geriatric
Depression Scale Short Form; HSS=Hospital for Special Surgery Knee Rating Sheet ; KOOS=Knee Injury and Osteoarthritis Outcome Score; LEFS=Lower Extremity Functional
Scale; QoL=Quality of Life; RCT=Randomised Controlled Trials; ROM=Range of Motion; TKA=Total Knee Arthroplasty; TKR=Total Knee Replacement; VAS=Visual Analogue
Scale; WOMAC=Western Ontario and McMaster University Osteoarthritis Index.
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28 - Rl
Table 1. Characteristics of Selected Studies (Continued)
Participants
D Author  Country Design Fomale EC Intervgntlon Intervention Outcome Findings
(year) Conditions Age emale period measurement
() @ O
A6 Kang  Korea A quasi- Patients 712 896 34 33 8weeks -E: the progressive lower ‘Days to -Significant
& Song experimental ~ with extremity exercise program +  achieve improvement in
(2020) design TKA CPM exercise possible ROM  lower-extremity
-C: usual care (CPM exercise) -Lower-extre strength and knee
-Provide 2~3 times a day mity strength ~ symptoms and
-Use video and leaflets (LES) function
-Telephone consultation: 6~10  -Knee -No significant
sessions symptoms interaction effect was
-3 weeks hospitalized and 5 and function ~ found in days to
weeks after discharge (KKS) achieve possible range
-Check the results in 8 weeks of motion
‘Nurse
-Individual intervention
A7 Nam  Korea A quasi- Patients 688 921 19 19 3weeks -E: A video CD Rehabilitation ~ -Knee angle -On the day of Hemovac
& Lee experimental ~ with - program and CPM removal, the knee
(2010) design TKA -C: Usual rehabilitation exercise angle angle and CPM angle
-From day 2 to day 14 after ‘K-WOMAC in the experimental
surgery group increased
-eight times every other days significantly, but they
-Check the results on the day of remained relatively
- Hemovac removal and day 21 constant on post
‘Nurse operation day 21.
-Individual intervention ‘The ADL were
significantly different
in the experimental
group.
A8 Shin & Korea A quasi- Patients  453% 969 32 32 2weeks -E: Knee joint exercise -Pain (VAS) -Significant
Lee experimental ~ with >70 education -Flexion and improvement in
(2018) design TKA - including systemic CPM flexion patients' knee flexion
exercise and knee exercise contracture and satisfaction in the
-C: usual care (CPM exercise) ROM experimental group
-From day 1 to day 14 after -Patient -No significant
surgery satisfaction difference in pain and
-Check the results in day 13 (LOPSS) flexion contracture
‘Nurse
‘Individual intervention
A9 Yang  Korea A quasi- Elderly 70.3 100 20 20 13days -E: The progressive -Pain (NRS) -The experimental
etal. experimental women, lower-extremity exercise ‘Exercise Self ~ group was significantly
(2014) design a patient program Efficacy lower in the degree of
with -C: Usual care -Life pain, higher in the
TKA -Apply three times a day satisfaction degree of self-efficacy
-From day 1 to day 13 after index of exercise and life
surgery satisfaction than the
-Check the results in day 13 control group.
‘Nurse
-Individual intervention
A10  Yeo Korea A quasi- Patients  50% 83.35 24 24 12days -E: the elastic-band exercise +  -Pain (NRS) -Compared to the
etal. experimental ~ with >70 - CPM exercise -ROM control group, pain in
(2015) design TKA -C: usual care (CPM exercise) -Fear of falling  the experimental group
-Apply once a day for 10 days (FOFQ) decreased, range of
-From day 3 to day 12 after motion increased, and
surgery fear of falling
-Check the results in day 12 decreased.
‘Nurse
-Individual intervention
A1l Yun& Korea A quasi- Patients 691 7835 30 30 2weeks -E: The Thera Band exercise -Pain (NRS) -Significant
Lee experimental ~ with program + CPM exercise. ‘Knee flexion  improvement in
(2015) design TKA -C: usual care (CPM exercise) ROM self-efficacy, and

-Apply the Thera band once a

day

-From day 4 to day 14 after

surgery

-Check the results in day 14
‘Nurse
-Individual intervention

-CRP
-Self-efficacy
-Fear of falling
(FOFQ)

decreases in pain, and
fear of falling in the
experimental group

-No significant

differences were found
between the two
groups for CRP and
knee flexion ROM

ADL=Activities of Daily Living; C=Control group; CPM=Continuous Passive Motion; CRP=C-reactive protein; E=Experimental group; FOFQ=Fear of Falling Questionnaire;
KOOS=Knee Injury and Osteoarthritis Outcome Score; LOPSS=La monica Obrest Patient Satisfaction Scale; NRS=Numeric Rating Scale; ROM=Range of Motion; TKA=Total
Knee Arthroplasty; VAS=Visual Analogue Scale; WOMAC=Western Ontario and McMaster University Osteoarthritis Index.
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TF(125%)= Fs o= BrtE Qe 23} 571 FEL 589
AT (625%)0A "R, 3HY AF(37.5%)0A EFH =
F7HE . ST A tRet e A Ry E BT
A 8H ] Ao A W o2 BRI Sirt. T EE & 8
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Chang et al. (2023)

. . Other bias

. . Allocation concealment

Lin et al. (2018)

. . . Selective outcome reporting

. @ @ Blinding of coutcome assessment
. . . Incomplete outcome data

. . . Randome sequence generation
® @ @ tiinding of participants/personnel

=~

Park & Jeong (2023)

A. Assessment risk of bias for randomized studies (RoB)

B

| Blinding of outcome assessors

chou & Chen(2019)

-

Kang & Song(2020)

=| @| @)| Exposure measurement

| @| ~| @ @)| Outcome assessment

® 0 0 06066 .‘ Attrition bias
o o 0 0 0 0 0 @ rerongris

® O S ® ® ® ® -~ confounding variable
=

® e .‘ ® ® ® ® - comparabiity of groups
. . .‘ . . . . . Selection bias

Nam & Lee(2010) 7
Reslan et al (2018) ®
Shin & Lee(2018) 2 | @
Yang et al.(2014) ? ? ?
Yeu et al.(2015) ® 2| @®
Yun & Lee(2015) ® e e

B. Assessment risk of bias for nonrandomized studies (RoBANS)

Figure 2. Assessment risk of bias in included studies.
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7 B3R ATE A
M= Figure 3-A%} 2t
7F== NRSQHVASE 0|85t 75 tiA 2 2 sh9ict o]
A& 1#5}0d(1°=93.4%, p<.001) HPYAI}RFH o7 B3}
A3}, AP o] dz2FEt a737|(Hedges' g)=-1.06 (95%
CL:-2.00~-0.13) 0.2 2 &3t57]2 BE o] B4 =02 §0)
3tsitHp= 026).
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2) #7591 (ROM)
oA FE S5 T2OF0] E7ESH o n| A= &Y}
HEMEHYE BHEZL=H (Goniometer)E ©]-&3}o
A FE ST A4S ST THY AT ST ET RG2S
2HS A% 5HO A= A5k e A 3k= Figure 3-B
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ATelolge  Hulme v FEe v Eyolet ¥ 4 ek hrie) &
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Study ID Hedges's g SE 95 % Cl 4 P Weight (%) Hedges’s g and 95 % CI
Chou & Chen (2019) [A2] -1.68 033 [-2.33,-1.03] -506  <.001 1659 o5
Park & Jeong (2023) [Ad] -0.01 0.26 [-0.52, 051] -0.02 981  17.04 _5_
Shin & Lee (2018) [A8] -0.12 0.25 [-0.61, 037] -0.48 631 17.14 i —
Yang et al. (2014) [A9] -2.79 0.46 [-3.69, ~1.90] -612 <001 1562 [ —s—
Yeo et al. (2015) [A10] -0.06 0.29 [-0.62, 0.50] -0.20 838 16.89 —a8—
Yun & Lee (2015) [A11] 188 031  [249,-127]  -600 <001 1673 &
Total (pooled) ~1.06 048  [200,-013]  -2.23 026 ——
Random-effects model ? * ' ¢ !
Heterogeneity: Tau? = 1.27; Chi? = 64.39, df = 5 (p < .001), 12 = 93.4% Hedges’s g (standardised mean difference)
Test for overall effect: Z = -2.23 (p = .026)
A. Forest plot of post operative pain.
B
Study ID Hedges's g SE 95 % Cl z P Weight (%) Hedges’s g and 95 % CI
Chang et al. (2023) [A1] 039 029 [-0.17, 096] 137 a7 1997 ozt
Chou & Chen (2019) [A2] 232 036 [161, 3.02] 643 <001 18.71 ——!—
Park & Jeong (2023) [Ad] 030 0.26 [-0.22, 081] 114 256 2038 e e—
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Yun & Lee (2015) [A11] 024 0.26 [-0.26, 0.74] 093 350 2049 s
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Random-effects model . : n T =
Heterogeneity: Tau? = 0.610; Chi? = 27.11, df = 4 (p < .001), I> = 88.6% N N
Test for overall effect: Z = 2.14 (p = .033) Hedges’s g (standardised mean difference)
B. Forest plot of knee range of motion.
C
Study ID Hedges's g SE 95 % Cl z P Weight (%) Hedges’s g and 95 % CI
Yeo & Lee (2015) [A10] -071 029  [-128-014]  -242 015 5048
Yun & Lee (2015) [A11] 262 035 [-3.30, -1.94] -754 < .001 4952 - =
Total (pooled) -166 096 [-3.53,0.22] 173 083 _—
Random-effects model
Heterogeneity: Tau? = 1.73; Chi2 = 17.72, df = 1 (p < .001), 12 = 94.4%
Test for overall effect: Z = -1.73 (p = .083) 5 e — - 5
Hedges’s g (standardised mean difference)

C. Forest plot of fear of falling.

Figure 3. Forest plot of the random-effects meta-analysis of nurse-led exercise program effects in TKA patients.
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