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of Science® B3l HMSIATE HMol= ‘wheelchair’, ‘transfer’, ‘facilitator’, ‘barrier’ 9] 8 #HM
|15 Zgsto] A5t A 23 F 2,316H 7o) ERIEen, A4 D ujA| 7|zl ot
HE 2319 £& Ao Zobsiaitt

Ay} Ao Zehd A7) gARRE £ 3,854l iAol 7 L HISS ARSI EAo
73 Solrle= Aa5dA0] AREAPT 7P Bt BAo] ol5oll ¥ PlAle 820K AR (Person-
Env1ronment—Occupat1on) 2dof wgt 7ol 87, AP g0z BRIt AX] 7153 Al8]E 891,
AQg 3 24, 15 - T 9 HX7)7] ARRZ o] S EXlske 8l = ERIH vH, A4 715
Aok EE% &4 24, TH 2 7|e4 X9 RS2 o5 39 F8 AH 8R1og YEiTh

A& & 5= EAo] olF F3o] /iQ19] AAA EAGE oy} A EA4T A 8119 A5EE

22 FRIskqiTh ol=et Ak FA|o] ARGARY QFdsY B&2Ql 0|52 A Hst] %t FA

4 /e A% 712 ARE E8E + U= Aotk

fjo

FA0l: o5, A 89, AAH 1, 23 29, BAo] A8

. M 2 et al., 2016). 53], =91 % FolRloA BAlol= T
gt ol ks dol, DG #B ARlRelE S4

PAlof B R ol50] Agto] Pz AFFoA o] L AL &S] A F) Z1e@HDomingues

O

=42 Hzak= A o]% Hz7]7]oltKCarver et al., 2019; Ferretti et al., 2024). A AAZo=Z
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Q1 & Aol QIS S7leh, Aol AMAE 715t
I ek 29 20239 AolQl A RAF O] = g
= 55N F 2.2%= AEEAO], 6.6%= F52A|
0], 0.3%= 5840 EXFHFAE ARESt= A2
2 YeEPGTHMinistry of Health and Welfare, 2024).
o]z gl 5EH ol oF 9.1%7F BAo1E AR
s A YERd

ZA|o] AREALIA Qhof FEARl A F Shds= ©]
Z(transfer)°|tHMortenson et al., 2012). °]5-2 gt
AHoA T AR FAZ = AE 2u]shH(World
Health Organization, 2001), Aol 2|0 Z31
HH Hoks &4 GARE, ols2 %5k o5
@A, ol5o] Fual AANE AEstaL HY3lol= vhE
2] A2 9" EFAQ] AoltkKitamura et al.,
2022). ol BAO-Fd, FA|oi-2Fd4, BAo-#F
S & TRt EAollA o]FofA|H(Barbareschi et
al., 2022), o]2I3t 0|52 HHH o= o170 143] Ak
o]Fo]XtKoontz et al., 2022; Tsai et al., 2014).

18y olg2 EAlo] &5 5 7 ol @At
$ 2 54 9ol 7MY w2 &% F stueltt
(Koyama et al., 2022). EHZ 02 o|5g =
A%, Ao ARHEA= AT tiFES AAE A A[5]
of 5}, ol:= o7, WiA|, &5 T A THf Tt
Fols HYAZ 4= QutHKankipati et al., 2015). A4
2 A7 A E ARES= ARFES] 70% ool A3
o= D40k Z08 HAE oW, o] o5 &4t
o] ¥ o HPHs} WHI Teo] Q= AL=E YEsith
(Rankin et al., 2010). ESt o] & AR A5 WA
k= AR Z(Forslund et al., 2017), 283} 242 23

ek 4= glom, of5o] tigt FoeZ S7HA
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A ol e ALY & Aot W EHRI ols=
TS AF, I FES S5 ASARIA TES. =
& ABARE olsE AshH 318, o, 7% 5l ¢
< ol ZZAA| &4 Ado] w2, 53] &5 ATA
o] 253 ZE4A A FEC] &2 o= HiHh

(Li et al., 2017). oFFoll o8] 2} REEE= o5 XY
2 =5 ASAY] &8 AEH AL AX0 = o|ojd 4
AtHDarragh et al., 2015). °]&3gt 0|59 oj=&3}
AL o5 Algtstal Ao AREARY] =4S Al

s, AA o2 4fo] A Asiet M4 52 M=
4 SthAbou & Rice, 2024).

Ao ol T8 7Y AA 75, B4 89,
o5 73 & oEl 8%lof| osf FF= H=tt. A &Y
I A7 24 54, T4 s 5Y 4AAA 2912
ol5 9] 7124l AA R o] HriBarbareschi &
Holloway, 2020; Eriks-Hoogland et al., 2016). T
ot GAoje} Hi HEH 7| o] Ao, o5 A=, FXF
o] 4% 5 TEE 2RIk o]59| Holko] Fa3%t F
S t|XH(Toro et al., 2013), &9 o|&(lateral
transfer), ¥& o]&(forward transfer)a} o] o|&
Foll et 8=l Al e 5 dole = gzt
(Koyama et al., 2020). o]&gt t}st QQlE0] B3t
Aoz AGo = &5, EAo] AREALY ol5 &
Yol FFE vA= 82US TFHE £ A=
AgEA Q1 Aot (Toro et al., 2013).

ol & A= A o] AREALS] ol FFE HIA|
= 2912 AlH(person), 74 (environment), Y
(occupation)2] A1B2RE-S 735+ Person-Environment-
Occupation (PEO) Z@lo] 7|gksto] EA451a1A}; §ict,
PEO RE2 &Y 32 A, &4, A 119] 954
A JsAgor dyste= o]24 EZ(Law et al,
1996), 2ty £l FFS v = 82U FR3fota
AAHeZ EAE & =S FHKim et al., 2022;
Metzler & Metz, 2010). °|& v o2 E A= A
o] ARGAH] o5l YFE HA= FX L A Q1S
AAR o= yzkskal, 5 ol A Y-S gt T4 A=

9 B27]7] AA0] B8 7Rsst A ANt Stk

¢

1. S+ ¥H

Z4AH
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O
rot

2 9= =9 & dolEHo]AQl CINAHL,
Embase, PubMed, Web of ScienceE &-83so] &3
< AAsHH. 23 A 7172 20009 19 1Y%
20259 10€¥ 31972 AAst5lom, HAMol=

A il
Ao, ol 2 H Al 82 52 Xk 719
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(“wheelchair®” OR “manual wheelchair®” OR “power
wheelchair*’) AND transfer* AND (“barrier*” OR
“challenge*” OR “limit*” OR “obstacle® OR
“difficulty”” OR “problem® OR “facilitat*” OR
* OR “benefi*’ OR “motiv*”

OR “improv*” OR “usability” OR “user experience”

“enabler OR “support®
OR “perception*” OR “acceptability” OR “technology
acceptance” )= A5, & A9 AA L HjA]
72 o A

1) 848 7I1E

(1) 55840l E= A5PH 0] AeAS
SE

(2) o1& (transfer)o] F3ES WjH= QoIS B gt A7

(3) gol2 ZAY=E 73

wgahe

2) Hi®l 71&E
(1) 1941 ||t ok 9 Fauvke ez 3 A+

]

Records identified though database
(n=2316)

PubMed (n = 549)

Web of Science (n = 599)

Embase (n = 878)

CINHAL (n = 290)

Identification

(2) ol5y} THE WS B Bk TSR] ke ot
(3) A& (full-tex)& &AT & Q= A+

4) 34 3
2. 25 AZ 9l MK 11X

= &4 9 A% 3FS Preferred Reporting
Items for Systematic Reviews (PRISMA) SS%0]
wet SetdrkFigure 1). A% 71 SEg F85tol
47191 HloefHjo| o] £ HAGE A, F 2,316H
o fato] BUEIZT, 1% F% 7 038ES WA
I, g2 1,37849] £Rls e AlE 9 255 4
E3o] 1,211499] £33 HiAlstE e, E2 1679
£He WES Ausiol 44 U wjA] V1o met

< A7gsiSich. 2E B4 =3k e

3.

219 & 7t

HO

B e TRt 97 HES] /o] x4 o

Records screened
(n=1,378)

Duplicate records removed
(n=938)

Screening

Reports assessed for eligibility
(n=167)

Records excluded by Title and Abstract
(n=1,211)

Studies included in review
(n=23)

[ Included ] [

Figure 1.

Reports excluded:

Not reporting factors influencing transfer (n = 104)

Not including manual or power wheelchair users (n = 38)
Not English (n = 1)

Full text not available (n = 1)

PRISMA Flow Diagram for Literature Selection

CINHAL: Cumulative Index to Nursing and Allied Health Literature, PRISMA: Preferred Reporting Items for

Systematic Reviews and Meta-Analyses.
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£ 2% 371 4= 9= Mixed Methods Appraisal At olgol 9T A= 822 PEO &

Tools (MMATYE AHg3tol £@9] TS Brlstder.  of BAslgon,

2 23]
7H°191 7154 54 2 A=E 802 i

MMATE FA AT, A AT, S/4AT 52 =23t of (person)

et HES o83t A9 A B o e = ¥, B4 2 2HolY A= AL A “—m% ‘23
2 {8443 AEAgo] ASEHAH. d Hrks e £ (environment) ¥, ol HAQ] B4, =3 A= W

of 354 A ARG B3 A7) B A4S S Ve FES Zﬁ A(occupation) FHO=Z FFo

siRlsta, EAo] 2= £ At A0l Wt 57HA] Ak 2L of2f3t ARIES o= FXIsks 821} A

WMF(qualitative studies, quantitative randomized Fsl= QQloz :rL—“‘i—ﬁ}Oq AABFAT.

controlled trials, quantitative non-randomized

studies, quantitative descriptive studies, mixed

methods studies)2 #-5F5to] zF HFE 5719 AR . ¢ At

FEo] tiste] Brigth A AT 22 59 A4

A mEO hEA, Ao AAA, Mok 71 FJo|, EAE _

A9] qu*éj] whet ﬁﬂ7;}u1 AA A= dz]—?—xﬂ ]Z} I 28 2 gt an

7 2 vy Az 24 9 A} sjde] FAAT Apao] = A 2370 BRS MMATS] A 44| 712

A, B4 9 4 B AR E =] AT of w=t B4R A3}, FFE vFRe] A4t 108

(Hong et al., 2018). 7} B7} &2 YES, NO, Can't (43.48%) 0.2 714 wopo ], Akd B2kl iR of

tell= 7SR, g7 NS 0 (M€ 71E BFH00% 51 5921 74%), ABA 718 AT 4B(17.30%), &

(ZE 71€ 3592 dadstes 7= 2. I AT 3W(13.04%), AF AF 1HE.35%)°] Ak,

MMAT Z 57} 52 BT F=51= A7H100%)= 4

4. Xtz A it H, 80% HEote AT 6H, 60% =

S50l A=

9H, 40%= %&‘6_]——‘5 ﬁ_’r’__‘: 31‘1:] HE JES p= 2

B Ao 3% 49 BAS tgoR Bug A4
St dpge) SR A R Bl 29), 12
7 GAo] gAY ol FHL vIRfE A2l B4

Table 1. Distribution of MMAT Scores by Study Design (N = 23)
Study design o 0 20 lvi)dAT Sczge 80 100
Qualitative studies ( 4'135) - - - - - 1
Quantitative randomized controlled trials @ 1%7 4) - - 1 2 1 1
Quantitative non-randomized studies ( 43128) - - - 6 2 2
Quantitative descriptive studies (17%39) 1 - 2 - 1 -
Mixed methods studies a S%O 4 - - - 1 2 -
Total woooy ! o 3 9 6 4

- Not Applicable, MMAT: Mixed Methods Appraisal Tools.

106 Korean Journal of Occupational Therapy Vol. 34, No. 1, 2026



Table 2. Medical Conditions of Participants

(N = 3,854)

Medical condition

n (%)

Neurological conditions

Spinal cord injury

1,831 (47.51)

Stroke / CVA 318 (8.25)
Cerebral palsy 247 (6.41)
Multiple sclerosis 207 (5.37)
Other neurological conditions 614 (15.93)
Neuromuscular / genetic disorders
Muscular dystrophy 9 (0.23)
Inclusion body myositis 2 (0.05)
Osteogenesis imperfecta 2 (0.05)
Ehlers-Danlos syndrome 1 (0.03)
Musculoskeletal conditions
MSK / OA / RA 159 (4.13)
Amputation 118 (3.06)
Complex regional pain syndrome 1 (0.03)
Other / medical conditions
Polio 3 (0.08)
Other medical conditions 137 (3.55)
Medical (unspecified) 104 (2.70)
Not reported 101 (2.62)

Total

3,854 (100.00)

CVA: Cerebrovascular Accident, MSK: Musculoskeletal, OA: Osteoarthritis, RA: Rheumatoid Arthritis.

2. AT THARLO| UBHE S

2 Aol A7 23] ol 23 AT SR
Z 3,854789] 95t AJeiE BAI5E At 4174 Hgto]
P & HISS AASHeH, 1% H4<&/4HSpinal
Cord Injury: SCI)°] 1,831%8(47.51%)°.2 717 &%
o O o2 WSS/ 318%5(8.25%), +
gua] 2479(6.41%), THE43 Asks 2078(5.37%) <
o= 71 Wkt ojQloe AL/ A 424
Al Agk 7]et o5k Agto] 2FE|lom, AR EJ
A tPIREY] oJ5hd AElE BarshA] gQtti(Table 2).

Ao 182 A5BA o7t 1,918%8(49.77%= 7+
& Hle= Ao, 1 tgog HEdA o
54778(14.19), AE2FE 20%8(0.52%), 5 FJE=Z
Ao 1578(0.39%)<=0= Yyt 1 & A= 2
Ao} A8 HasHA] QttHTable 3).

Table 3. Wheelchair Types of Participants

(N = 3,854)
Wheelchair type n %)

Power wheelchair 1,918 (49.77)
Manual wheelchair 547 (14.19)
Mobility scooter 20 (0.52)
Manual power-assist wheelchair 15 (0.39)
NR 1,354 (35.13)

Total 3,854 (100.00)

NR: Not Reported.

Aol A7gH 23] EJofA Aol AREAS]
= 821 PEO Hdo] wet BHold
on £x Q93 AW Qolog LHFIYTHTable 4).

el X 28k3]7] 20269 A34A A1E 107



Table 4. Facilitators and Barriers to Wheelchair Transfer Categorized According to the PEO Model

Facilitators Barriers
Person Preserved upper-body strength Unable to stand independently
Muscle strength Shortness of breath
Balance Visual impairment
Confidence Reduced hand grip strength
Proper transfer technique Limited shoulder ROM
Intrinsic motivation Pain
Male - Upper-limb pain
- Moderate or severe shoulder pain
Spasticity
Fatigue

Reduced physical condition

Fear of falling

Weight gain

Time since injury

Tetraplegia

Complete injury

Environment Adequate surface size Wheelchair-surface height mismatch

Sufficient space and clearance for legs and feet  Insufficient clearance space

Appropriate wheelchair and environmental setup  Lateral obstacles (e.g., armrests)

- Angle between wheelchair and surface Slippery surfaces

- Distance between wheelchair and surface Specific transfer situations

- Removal of armrests Soft surfaces®

- Surface height adjustment (<seat height) Limitations of assistive devices
Seat height adjustment Backrest interference
Transfer assistive device Absence of wheel locks
Transfer aids Manual transfer (no equipment)

- Turntable

- Grab bars

- Handholds

- Lateral transfer assist robot

- Transfer board

Occupation  Proper instruction and feedback Lack of professional training
Transfer preparation tasks Incorrect transfer techniques
AWMEs
FES

Body use strategies

- Proper positioning of the lead arm

- Transfer training

- In-person transfer training

- Transfer skill training

- Web-based transfer training

- Standardized transfer exercise program

AWMEs: Advanced Weight-Bearing Mat Exercises, FES: Functional Electrical Stimulation, PEO: Person-Environment-Occupation,
ROM: Range of Motion.
“Functions as a barrier depending on specific conditions or contexts.
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3) XA (Occupation) EH
ZAo} AREAS] ol Exlok= A 9 B 8
SR=FE W& 9, 191 I 5 He B9
[AEE FAEUT. FHet s few AJlF o]
TH| 52 o5 FE FX6k= QRI0=E YEPRo,
IF AFHoF E 5(Advanced Weight-Bearing
Mat Exercises, AWME), 7154 A7]|A=(Functional
Electrical Stimulation, FES), & AR 29| SH}E ¢
A AR ZITE AA ARE At st FH Y ols
S 29, 71e &9, 4 7N 29, #2391 o5
5 ZEIH) B3 ol5 Y5 SXIok= 8Q10% B
P 8oz 4 890v ARkd A

o,

i)

o>

2 AT o] AREA] A F olsoll FRkE mIAl
£ 821 AAZ LR 1Esto, o]5 AU fet SA
9 Hx7]|7] AAl] &8 7Fs3t ZAE AAIskaAt 51l
t}. o] {5l oI5l YR vIA= 82U K & g
QgQlo g B=3lo], Al#H(person), 3 (environment),
ZA(occupation)?] AEA-8-S ZFol= PEO o]
7|8kste] A5kt

ARE 20 2T A= 2 ABA s
7H BAo] ARGALE Yo H, TIFoA T Hapdit
(SCDo] 7FF =& HIs= AHAISIAH. ol= BA|o] AR
29 ol 7leS BATH A A+ A trt A
FEAo|QITE A A W o] KTsai et al.,
2014). E3h HpEg Aoid B Ao AE=TT
=92 H(Richards et al., 2017), 31y &4o|AY &4
A &R0 A8 Ades HEH A 715 B85t
43Rl ol5= Y o= UKLl et al., 2023). ©]Z]
St A SRS R of5 Al ARY A3t
M4, Hx7)7] S8 it A= ASKH o= 7
Elo] grom, & A+t AAoA Lk of2gt 7
Ao g AlREHT

Ao PR AEBA o] ARGAP 7HE Wol B
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& D G Aol vl 9FE EAT
Mesoros 5{(2023)9] 22} tlof&] 24 AL9] tidA7t
A5EA o] ARANS Hd o= SH317] o= sfi4
Hot, As@Ao] AMANE A0 AREAL] HIs)
A ARG A} o] WHA]o] Adold & qlom, FA
o] 24 75 Z2 A5BA09] 71ed G2 ols
849] FA/gel B HIA 5= Ut wEbA ol FA
9 BHz717] A Al BAlol 78 % 7154 545 19
St Aol "adh Aojrt.

oj5ol T mIx= 8% F ARt @9ollA &4
A2 F2 A &9, AekQl 29 &, 49
22 AAA 583 THo]
A 715 At 24 5 2A YEshs E5US
SRSk AR 7| A AtollA AAE A 715
9] 943} AAstKNyland et al., 2000; Tsai et
al., 2014). BlEo] A WA A 5719t 22 A4
g E3F o]5 = FXIok= 8Q10E HuEglow,
o= o|5 A ofe} YA o SHoAE Fast
Q40]tKRice et al., 2018; Singh et al., 2020). A
[Rlo 2= SHARI 7Y E7hs, 58 &% A 4
o/ 5, WA s ARt 5 AREAQl AA 75
A7t ol 3= Asfick= 8 4H 8Rl0 & SRly
Atk ol 2, AFE, ¥+9 58 5 o2 AAF
QQlo] BglHog giw= 507 (Kankipati et
al., 2015; You et al., 2017), & d+ollA &I 44|
7159 Aok o5 £ Asfiske =8 2RI % g
et AO0E AlmEHUL

2 YA &2 4 B2 A O] ols &+
o 583 YT v|A= 8o = SRIE It Ao
4 #ole} o]5 #H Eol7f Aot BY, TS
7Y 2719 37 g, EFoly We] 24 52 ols
P& SAok= 8RICE YR on, oj= 3 274
O 8% o|5 9] Ho|we} BAS A /AT
A2 AARHHKoontz et al., 2016; Toro et al.,
2013). ole} ¥t 2, o] Z}o|7} Ql= EH O 2] o5,
3 5=, ol 22 AolE, v|EE Y, BA
a9 A= ols 982 Adfclk= 8 49 a9l

o SIFgltt. ofeidt AT 0|52 Auststel B

W
0o

n

=

+

7}ot= Transfer Assessment Instrument (TAI)2]
7 71830 E W2k Zolgith TAls gA019] SHME
AE1} o5 FITt 59 AE, ols= AT &9 AA,
ols =59 &9 AA| ¥ 552 Bt o5 7
Al 7ol a3t REE ol 4 Qe B7h=tolnt
(Worobey, Zigler et al., 2018). TAI°|A= EAoj<}t
o5 i WMol AT} ATt o]0l S M= &
A2 AABIL JAO2H(Kim et al., 2024; Worobey,
Zigler et al., 2018), & AFol|A ERld E&% 34
5449 3944E St ol2gt WeolA AAX s

= &9 o5 39 T B
d ol 714 5= QI Ao E AlsEh &7 B
821 ¥ Koontz 5(2021)9] AtolA= FE EH
o] 34 A3} SHoA= FX 8210 g HIEgloL
FHo] ERMgstths SHolA = A Q10 = HIiE

t}. o= FYS 3 QRloRte FIo| HhE 4= UL
T Tt o5 WAl et tEA A8
ARt T3, 4 o] 24 V)5, ols
HZ717], olg HE, HHolE, S o5 Bx =53}
22 HE71719] ARG of5 32 AlEshke 8 &1
fR10 = IRIFItE Ao} AREA:= o5 BX7|7|E
&3l o5+ Hrt GolsHA & 4= 9loH, o5 3
= FXI5to] o5 Al 8E= AAA Res d3tstal,
o}5 1ol A2 ofgtzo] HAAF 4 UrKSivakanthan
et al., 2021; Tang et al., 2020). ¥FH, Hx7]7] 9lo]
TSt 5 ols, FAAS o5 7Y AR, 1=
H271719] 34 H AR ols 3 ofgA W=
A8 gRlo g ZRESIH o5 HE7|7]= o5 %
& S5k b 94 F& 71og 5 ey, 7154 Al
ok ARG HARR, &34 AloF 9 ARGAF BRSO R
s AA| &8oll= A7 Q= A= HAHT
(Barbareschi & Holloway, 2019). o]&]st H%7]7]9]
AREAJo] FESHA & A, AAl ARG o Re}F ARE
A|&/g0] FFE HIA ols 8 Aol Hx7]7]9
ggo] Algha 4= UthLee et al., 2019).

2] FYolM= n5T} &7Ho] olg Yo F8&
IS k= A0 Uit 23 S AE

]l ol5 &9, AEet A H w= AlZ2 ols 7]

ot

)

>
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S53 499 AL WPl F4 9910 wsg)
tt. Worobey, Rigot 5(2018)7} Rice 5(2017)9] &
FolA BAlo] 84S TR T ol B F TAI
Mot elelai] FAEIRon, oleie Aok AAH
Q) mg} o] ol 4ego] A Fio] FAH G
£ 1 5 JSS FHTFSI} 0|52 occupational
therapy practice framework-4th edition®] 444§
& &59] 7153 ols{functional mobility)°l fFsh=
2o g AAAFARS T o5 Ffoll A 715
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Abstract

A Systematic Review of Factors Influencing Transfer Performance
in Wheelchair Users

Hong, Jin-i", B.H.Sc., O.T., Kwon, Yeong-hun”, M.S., O.T., Kim, Jongbae™, Ph.D.

"Dept. of Occupational Therapy, Graduate School, Yonsei University, Master's Course
“Rise Project Group, Yonsei University Mirae Campus, Education Researcher

sk

Dept. of Occupational Therapy, College of Health Science, Yonsei University, Professor

Objective: This study aimed to systematically review facilitators and barriers influencing wheelchair
users’ transfer performance and to identify key factors associated with it.

Methods: A systematic literature search was conducted using CINAHL, Embase, PubMed, and
Web of Science to identify studies published between January 2000 and October 2025. Search
terms included key concepts related to “wheelchair,” “transfer,” “facilitator,” and “barrier.” A
total of 2,316 articles were identified, and 23 studies were included in the final analysis according
to predefined inclusion and exclusion criteria.

Results: A total of 3,854 participants were included, with spinal cord injury being the most prevalent
condition. Factors influencing wheelchair transfers were classified into person, environment,
and occupation domains based on the Person-Environment-Occupation model. Facilitators
included upper-limb strength, overall physical and psychological capacity, appropriate
environmental alignment, structured education and training, and assistive device use. Barriers
included reduced physical function, unfavorable environmental conditions, and insufficient
training or technical support.

Conclusion: Wheelchair transfer performance is influenced by multiple factors across personal,
environmental, and occupational domains. These findings provide foundational evidence for
developing targeted intervention strategies and for designing and optimizing transfer -assistive

devices to promote safe and efficient transfers among wheelchair users.

Key words: Barriers, Facilitators, Systematic review, Transfer, Wheelchair users
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