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Abstract

Purpose : This study sought to investigate research trends regarding joint mobilization type among patients with shoulder joint
diseases.

Methods : A scoping review was conducted according to the five steps outlined by Arskey and O’Malley and PRISMA-ScR. We
searched six domestic databases (ScienceOn, DBpia, Riss, Kmbase, Kiss, KCI) and three international databases (CINAHL, Pubmed,
Cochrane central) between 2013 and June 2023. The keyword terms used were ‘joint mobilization’, ‘Kaltenborn’, ‘Maitland’,
‘Mulligan’, and ‘shoulder joint’.

Results : There were a total of 44 studies that investigated the topic, and these were divided into quantitative analysis and topic
analysis. In terms of publication year, the number of studies within the last five years has increased more than compared to the
previous five years, with most of them being randomized clinical trials. In shoulder joint diseases, it was found that the majority
of joint movement studies focused on adhesive joint cystitis and shoulder collision syndrome. The Mulligan concept was the most
commonly studied type of joint motion. The dependent variables used included pain, joint function (disability), and muscle function.
The visual analog scale was the most commonly used for the pain variable, followed by the numeric rating scale. For joint function
and disability variables, range of motion was the most commonly used, followed by shoulder pain and disability index, and
disabilities of the arm, shoulder, and hand. For muscle function, variables such as muscle tone, strength, and activity were used.

Conclusion : We believe that findings of this scoping review can serve as valuable mapping data for joint mobilization research

on shoulder joint diseases. Further studies including systematic reviews and meta-analyses based on these results are recommended.
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I A7e) W7 2 BaK

o7 B AL S A (ball and socket joint) 2 FH
g 5 HAE Algst=tl, sH2T Aofi(rotator cuff

disorders), 8-z %

A% (adhesive capsulitis), ©]7]
Z W E|(posterior lesions), < H(superior labrum
anterior to posterior; SLAP), 9] FZ-2fZ(biceps) HE,
2 9 7] 51 A} d (acromio-clavicular joint) 23 F= EQ
774 (instability) 2} -2 o7 A= At A o7 &
9 oF3Kweakness)?] F= dorH, Ut HE 5
gol A= mE 4 Sltk(Yang 5, 2021).

oA ESE 671 ol A&E wf e m Ao,
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4,

o2 OlN F

Moz uhy o |BEL BU ol of7) B
o7 A A(shoulder arthritis)ol| 4] oF7| € 4= )t
(Burbank 5, 2008a). o5 Aol that EHQ AR
Alef sk Heker Avte] eglon, 27 ARt @
5 54 W AEAR FARANT FIAA ALY 27)
Aol AlBltl Ael oS Banhi] FAE Was)
S0z Agels BeARY BE RAR AE
9ITH(Burbank 5, 2008b).

4 715<%(joint mobilization)2 32
g EakAel AR, oo $24 B EelA
T X ZE(manual therapy)E
capsule)?} 1 R 229 oS o
Y QrEe Folul, 5L BaAlL o) 7153} B
715 9] (range of motion)E 7| A3}=0] A&E L Q)
(Zaghloul 5, 2022). E35}t, 7}< W (thoracic spine) E+= ©]
7l FZ i ® SH(posterior shoulder tlghtness)A CIR=NeRe R

F= T EE FEY o)
shoulder impingement)®| FI 3 ALE ZHAAZ]
(Land 5, 2019). ojdfol= WA &5 SHAfo] T
E24E 715<E9 B8 7] 5(gait function) W WA 7E
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Qo it AAA Edz AF(Alamer 5, 2021),
Hd Aol W IEF FFo] A= A gt =5

o o2 ofh mE pf L
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[e)
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344 715 <% (passive hip joint mobilization)®]
WY W owpg Ed e oE AT(Phucglr %

=

=
2021), W s Sk Aol e @bl it &

AHEE 9T 5 BoR B J15golet BT A7
So] Wy gk
weld 7hE

<:x(Mulligan mobilization)2 5321 3
o] QU= ALY Ve B FFolA At Am W
(general treatment method) 2t} G349 Ao 2 HIE
At Menek 5, 2019). &3t ZEE 7154 (Kaltenborn
BANERY el be 2 2
(greater evidence)7} Q= Ao = Bre A o o(Walling 5,
2021), H & w=wmj & (distal radius fracture) 2HA}of| gt
Zrel Eoofuk A A Al (Kgltenborn-Evjenth concept)2 %8
R0l mE Aol QAN B, THALEWS, ot
of = mAl= AR HAEGHKim 5, 2022). ||
olEHYE 7]‘?;(Maitland techniques)2 T2 =4 287 &£
A A(knee osteoarthritis)of| 4 &5 744
< 237 %f& AEgt A 5Y 4 Srh(Pozsgai %,
0% I (peripheral joint)o] 2-x}9o] 2-Z]
gt "dyd #E7ks&(Mulligan
mobilization with movement)2 &9 H|A2 E3 2z
Ao A ¢ oF(placebo)o] L} H]Z=A|+-(no intervention
contro) Hth= A Ao = aypAo|loyt thE o5t
Az BelAnele] vmddl 1wa g oz
B 5 th(Westad 5, 2019). thaba] Tz T- oA
= oPiTd dRes U BdAEUNE 20T
A 715 Aelt i BelA A8 A
B sl BANES B ATE FARAY 2
of WFHL itk FAMS BATIL 4 E(scoping
review methodology)-2 A2 W OJALAA] E=EL2
o oglov, A Bx Bl AE Ago] By o
At = (evidence source)o| AA E4 E= IS B4
A1 ¥ (identifying), U3 (mapping), KL
(reporting) = =9|(discussing)dl= AL EFE o 7}
%} 2o wholthPeters 5, 2021). LU}, H|$EE X

mobilization)-2

(exploring),

224 Thopa oj7jehd Wate] A eEm Qe B
o9 §9 W ATAA, FHUS ol ot
S AT FAHS FAES BALE PHES F
A3 AT A9 gl Aol
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2. Ao B Ao et =9 gloleuo] A Pubmed,
: i © 3
o] G7Lo] BmHO ol st djal BAIEL Cochrane central register of controlled trials, CINAHL-& <
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o e 969 159704 B H2 109 o] ArsE B
YHES T S A4 sF= £457] flg Aol e ) N
o Ao A4 gaom sheon, Pulols wEES A
' B7te] o7de] whet BHFe ol AT, AW, P
Ve, ‘WA fes, wE vhsE 71, 8E Ths
71, AR, g7, HolEME R AASHA e
I ?‘L;l-"':g"lﬂ gl ol&+ 3 i i icine;
Jol= v|= =¥ 9|8} = A PH(national library of medicine;
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A q 23 519 R J
2 Ate oiEE ARelA 28Ha e Wt MeSH(medical subject headings)®] F-AFo] A1} 2}¢ of
%—% o‘i?-oﬂ T:HB—H 7H%Zj|2§ _\‘j_].@_‘]——(?)—]_:]__l_xl— ArkeseyQ]- = $A19} }_%O‘] 7‘:_']&',101] ‘Kaltenborn’, ‘Mulligan’,
O’Malley(2005)7}  A|AIgE  SEA|o] =3  Ax}e} ‘Maitland’ 2 A& 3}o] 7S AA 5T
PR_[SMA-SCR(TI‘ICCO '%‘, 2018)01] H,]—ﬂ— —Zr-zﬂ‘ﬂ-‘ﬂ %?‘_J—_’.XE_!' 715]/5]1'];8.‘}1]: }\] @_%% ‘0177]13’&7.(—;1 OR ﬁ:ﬂ_;‘%’ AND
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8 stEs AuAchs W Tejstel B Ageld dy  ® FTOHAH
o A7 AE2 AR -4 84 (population-concept-
context; PCC)ol| wtz} o3 Zth <l -% th(population; 3. 28 AR
P2 o7 FFolu ZIeHlE 7 EApoln, i n3s Ao Az P Tz 7ol Endnote 2.07} O
(concept; C)> TA 7154, Me(context; C)S =7 7| M(microsoft excel) L& 1AL o] L3fo] FHE R3S
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HAFs S WRlE SHe A7 TS AW g x4z @ AR wet AuE =B
“WE7tEeS A8 A A HE 52 S AL AE=2 Z3 Ay dAns = go] 2a|x| mety}
2 FAA7, <ol A HE 7HsEh o 7fEE At W2 ARt EYH oz HES 3 & 3o 23
et HA7FEES] FAAQ S FA7Peltt = 2aS AAsha
AME R 264771 oA TEH £ (0=2,142)= Al
2. 2dAA olat 5057 BHe qatew ARd Ay A9} o2
2y golguolat  FEtrle 24l olme  wd 250, o7t obd thE R0 SAE A&t
(ScienceON), T]H] | oHDBpia), SF&EATLHRE  AJu]A T2 1999, AN TREE 28-S A 93 44 0]
(RISS), S 1<% W(KISS), ghto]st =5 dlojgjuo] AT AH=AUHFig D).
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Records removed before
screening: (n=2,142)

- Duplicate records removed (n=2,142)

- Records removed for other reasons (n=0)

\ 4

Records excluded (n=250)

Reports not retrieved (n=0)

Reports retrieved: (n=211)

- Clinical trial protocol (n=12)
- Not shoulder disease (n=199)

Records identified from
% (databases): (n=2,647)
2 - ScienceOn (n=505), DBpia (n=143)
:_:. - Riss (n=306), Kmbase (n=172)
® - Kiss (n=124), KCI (n=238)
g' - CINAHL (n=205), Pubmed (n=108)
- Cochrane central (n=846)
Y
Records screened (n=505)
Reports sought for retrieval (n=255)
w
(¢}
-
[¢]
[¢]
= 4
=
0
Reports assessed for eligibility (n=44)
5
2 Studies included in review
c
e (n=44)
[¢]
o

Fig 1. PRISMA 2020 flow diagram of the study selection process

4 AR2E D 84

Az A= A
3 A4l et 23
H

fE3 =
Euo] s, T4 W 2 FERSR

AT £ dubE S4S Hopsthr] AsiA &2 A

d A3, o uo]Aof whet &
Slsto] EA% Ayt EP%ﬂr ZrcK(Table 1).

T AAE 29 &% Az 2 F3-2 20134
HE 20239 6Y71A] 44H 0|l 2013W~2018 18
(41 %), 2019~20234 26%(59 %)= T 5 o|uy7} 1
o] 5d AHrt ¢ Wol vty o= eyt

3 o T (pilot study) 13H(Q2 %), A
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Table 1, General characteristics of studies included
Variable Categories N (%) Study No
o 2013~2018 18 (40.91) A01~09, A11~19
Publication year
2019~2023 26 (59.09) A10, A20~44
A pilot study 1 (2.27) A02
Case study 2 (4.55) Al4, Al18
Research design  Non-randomized controlled trial 1 2.27) A28
Randomized controlled trial 40 (90.91) A0l A03~12, Al3, Al5~17, Al9~22,

A23~27, A29~44

A03~04, A07, All, Al8, A2l1, A23,

Adhesive capsulitis 16 (36.36) A25, A30, A32~34, A38~4]
Chronic neck and shoulder myalgia 1 (2.27) A36
Neck and shoulder MPS 1 (2.27) A42
Shou?der joint Other shoulder problems® 8 (18.18) AO01, A05~06, Al3, Al5, A26, A3l,
disease A35
Periarthritis 1 (2.27) A05
Rotator cuff disease 4 (9.09) Al6, A20, A22, A43
L A08~10, Al2, Al4, Al7, Al9, A24,
Shoulder impingement syndrome 13 (29.55) A27~29. A37, Ad4
. A04, A10, Al13~14, Al17~19, A22,
Domestie 14 31.82) A28~29, A35~36, A42~43
Database A01~03, A11~12, A15~16,
International 30 (68.18) A20~21, A23~27, A30~34, A37-41,
Ad4

*Other shoulder problems include shoulder pain, limited motion

dysfunction, MPS; myofascial pain syndrome

A F(case study) 2% (5 %), B]FEZRFQQJAMAIF A
(non-randomized controlled trial) 1H(2 %), F2F$] A4

FAT 408O1 %)ol ATt

3) oi7dE A

olled Aeke §EA WAYA 16836 %), WA
Z3} o7 £S5 (chronic neck and shoulder myalgia) 13
2 %), E1 o7 2UEZZ3(neck and shoulder
myofascial pain syndrome) 1H(2 %), 7|€} o7]34d &EA|
(5%, WA AR FI% ol7he] WAL V15
ofyo] 8H(I8 %), THAZ2| % (periarthritis) 1H(2 %), 52
2] Aol 4O %), oIAFESFE 13830 %ol st

rlor

o

4) HiO[E{H| O] A

glojefHo] L =] glojEHo]LoA 2F AdAH
143832 %), =79 dolEro] oA FHF HAAH 30

of the shoulder, posterior shoulder tightness, and shoulder

(68 %)°] ATt

wA7tEse fRcrRe # 214l (Kaltenborn
concept) 3H(9 %), Ho|EWHE= 7 A (Maitland concept) 6
(14 %), DA A4 15934 %), 2y "ed 2
12 %), WolSAM=0} Wajd 74 vm 1H(Q2
%), Zt A 7}5 e (angular joint mobilization) 2H(5 %),
o] 7w 7}5-<:(scapular mobilization) 2H(5 %)°] it} E
3, A BAEE $F0) dg ARt e A
147G2 Wl o] FolA BAES TE Hg)

CEE!
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o AT I suz 175

09

D RN

Ao



ch

o

sgoete|x| M1 M3z

Table 2. Type of joint mobilization and dependent variable used in the study

Variable Categories N (%) Study No
Angular joint mobilization 2 (4.55) Al8, A33
Kaltenborn concept 3 (6.82) All, A22, A34
Kaltenborn vs Mulligan 1 (2.27) A23
Maitland concept 6 (13.64) A03, Al13~14, A28, A3S5, A38
Types of joint Maitland vs Mulligan 1 (2.27) A30
mobilization . AO01, A04~06, A0S, Al6, A19~20,
Mulligan concept 15 (34.09) A26, A32, A39~41
A02, A07, A09, Al0, Al2, AlS,
No information 14 (31.82) Al7, A24~25, A27, A29, A31, A37,
A36, A42, A43
Scapular mobilization 2 (4.55) A21, A44
Neck 3 (6.82) Al2, A36, A42
Application area Shoulder 38 (86.36) ig;:}d’ :i;:ji » A23-27, A29-34,
Thoracic 3 (6.82) A22, A28, A35
NRS 6 (6.59) All, A21, A26, A33, A38, A4l
Pressure pain threshold 1 (1.10) A01
Pain AO1, A03~04, A07, A09, Al4,
VAS 17 (18.68) A16~20, A24, A27, A34, A39,
A43~44
3-dimensional motion 1 (1.10) Ad4
Constant-Murley score 1 (1.10) Ad4
DASH questionnaire 6 (6.59) A07~08, A20, A27, A43~44
Dependent K-KJOC score 1 (1.10) Al7
variable ' Joint function  K-CSS 1 (1.10) Al9
and disability Oxford shoulder score 1 (1.10) Al8
ROM 37 (40.66) A01~04, A07~34, A38~41, A43
SPADI 10(10.99) A26, A28, A30, A32~34, A38-4l,
A43
UCLA shoulder score 1 (1.10) Al6
Muscle activity 2 (2.20) A10, A29
Mus e e\l strength 3 (3.30) A04, A0S, Al2
function g : ’ ’
Muscle tone 3 (3.30) Al13~14, A28

" This is the number and percentage of papers using the dependent variable, DASH; disabilities of the arm, shoulder and hand, K-CSS;
Korean-constant shoulder score, K-KJOC score; Korean Kerlan-Jobe orthopaedic clinic shoulder & elbow score, NRS; numerical rating
scale, ROM; range of motion, SPADI; shoulder pain and disability index, UCLA; the University of California-Los Angeles, VAS;

visual analogue scale

bE Ame) A HE 440 53 EE fjxrHel &
I v A ZFHE B e =2 19H(A04,
A06, A08, Al10~12, Al4~15, A20, A24, A26, A29,
A32~33, A36, A38~39, A41~42), T}2 &9} 7 A&
o B ARo| HTE AT EELS 14T(A02 A0S,

A07, A09, Al3, A18~19, A21~22, A27, A31, A34, A37,
Ad4), T AEW B A7 AE Abol9 avtE A+
3k =52 6(A0L, A03, Al6~17, A28, A35), TA 5
& % HAE WA Bl 23 a0E Hugt A4

53(A23, A25, A30, A40, A43)o| Tt
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& 3%(7 %), 01 7| -9 3886 %), 75 F-91 31T %)

PR E(numerical rating scale;

NRS) 6#H(7 %), A|ZHEZ5+H(visual analogue scale;

VAS) 17H(19 %), YHE5ZFEEZk(pressure pain
threshold; PPT) 13(1 %)o|gitt & 715 2 Aoff 33
S2= 32 53}—‘?‘—/&1(3-dlmensmnal motion) 13H(1

%) Contant-Murley % , o7, £9] Aol
4 B X] (disabilities and hand
DASH questionnaire) 6H(7 %), 3=
AL ol W ZEA A (Korean
Kerlan-Jobe orthopaedic clinic shoulder & elbow score;
K-KJOC) 1#(1 %), $t=+& Constant 7] 7<>(Korean
Constant shoulder score; K-CSS) 1H(1 %), ¥47HsH ¢
(range of motion; ROM) 37H (41 %), o7l ZEF5A o) X4
(shoulder pain and disability index; SPADI) 10H (11 %), =
A= o7 H4(Oxford shoulder score) 1H(1 %),
UCLA o}7]] Z4>(the University of California-Los Angeles
shoulder score; UCLA score) 13H(1 %)o]ict. & 75 &
H Wiz 17]78'E(muscle tone) 33 %), <Y
(muscle strength) 3H3 %),
2 %ol et

A4 138(1 %), T
of the arm, shoulder
questionnaire;

Kerlan-Jobe

A = (muscle activity) 23H

|\ y
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o Assict
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MZ2E BE7HEHSIROM) 37H4E] %), Al
F(VAS) 17819 %), o7l 55 % 7]5A
(SPADI) 103(11 %), =2 EZ2 = (NRS) 6H(7 %)°]

¢

=201 7l (frozen shoulder)E}_T_! o QA A

2 7 AUl
3] H}Z-&E ¥ (external rotation)o] WA7sHE 7 &
(Ramirez, 2019). w-2}A o734 A3 =
= HlES AAsHL Q= Aol F2AHd
] 2

H%_(HE 71AF oko] =

JHEA o8 EZo] 9]

2 ox
u)
o,
o
JP
feorE ol (B o N R
Dol oo o o it m of

capsulitis) 2HA}e} AT AtolA TE7MEE At
gt 27 ggdolAL gAY B MRS wE
A e A7} Hnd o HEFEHLIC} §F A
e dEFe Ale Aem 3
(Zavala-Gonzalez 5, 2018). 3}, o7] Abe(shoulder
conditions)®]] th3t 2Z A FHISE 715 < (mobilization
with movement)©] A A4 T2 9 wlefRA oA choret
oAEg gate] F53} o] F/d(mobility) X 7152l 7N
/]\j_jl]— _T'd—gjo] 0) th o]Al—;ﬂ oz .OJU] o]g _ﬁ_ﬂ]—7]_ 31%4
St &2 &9 o] M(heterogeneity)2} H|E E'J(risk of
Sl Aow Uegy] uge A7dns

A sAsloR st o= E’—EQO*EP(Satput R
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