PNF and Movement, 2023; 21(1): 37-45 Print ISSN: 2508-6227
https://doi.org/10.21598/JKPNFA.2023.21.1.37 Online ISSN: 2508-6472

Orginal Arile

A & AIA BgA =S}

derdieta RABA e JAEAEsT, Yaden 3y - Badsgst X et

A Study on the Effect of Cryotherapy and Joint Mobilization Leading in Patients With
Acute Whiplash-Associated Disorder by Traffic Accident

Jong—Bae Jeon, P. T, M.S. - Sang—Seok Yeo, P.T., |:>h,D,w

Department of Clinical Physical Therapy, Graduate School, Dankook University
'Department of Physical Therapy, College of Health Science, Dankook University

Received: November 21, 2022 / Revised: December 14, 2022 / Accepted: December 26, 2022

(©)2023 Journal of Korea Proprioceptive Neuromuscular Facilitation Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

| Abstract |

Purpose: Whiplash-associated disorder is often caused by external impact, such as a car accident, and it involves acceleration
and deceleration of the flexion and extension of the neck. The purpose of this study is to determine whether the combination of
cyrotherapy and a joint mobilization intervention in patients with acute whiplash-associated disorder is effective for pain, cervical
range of motion (ROM), and muscle tone in the neck muscles.

Methods: In this study, 20 patients with acute whiplash-associated disorder were randomly assigned to two groups. Group A
was treated with cyrotherapy for 5 minutes, while group B was treated with cyrotherapy and a joint mobilization intervention.
In both groups, visual analogue scale (VAS), neck disability index (NDI), cervical ROM, and muscle tone values were measured
pre- and post-intervention.

Results: According to the VAS values, both groups showed significant differences pre- and post-intervention (p<0.05), and
in both groups, NDI was significantly decreased pre- and post-intervention (p<0.05). Finally, in terms of muscle tone, both groups
showed significant changes before and after the intervention (p<0.05).

Conclusion: These results showed that cryotherapy and joint mobilization can be effective interventions in patients with
whiplash-associated disorder. In addition, to improve the ROM of the cervical joint and reduce NDI, the combination of

cryotherapy and joint mobilization is considered more effective than the single intervention of cryotherapy.
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HEeR] T &A4H(Whiplash Associated Disorder)2-
AEAE AfaLel 2 o F FAof o Hif o
s 453 7H5ol o &der HJojdy
(Spitzer et al., 1995). HEFY T AR @] o)A 9]
FAMAA BEol o) B vlel ofefelAle]
“QEO 2 Y7l o o) shi Ewlis W g5o]
AT gk i) e] Falol ue A o)A
B9 250 WAsH Hof Bo] einz] Lol
AJ = tH(Al-Khazali et al., 2020; Mazaheri et al., 2021,
Ritchie et al,, 2022). WEALTL 32} 2 862%7} HEH
ol £AS AYSHE Zlow nasglon] AR 3
Aol A g Tl AP Aoz deA Qo
(Al-Khazali et al., 2020). 54 HEM] T=H &AL AlaL
o5 37§ ofufol] AALHA B EE= B B
w, Alge] Zatsti Al F5o] AL E AL o5 =

9% QtiAl-Khazali et al,, 2020). HERA T SA4F
ol% 6711 o A& E e T WY WEd Be
Earom golals 14~4%0] BRI Yehs A
o7 BE 3 ¢lthAl-Khazali et al., 2020; Mazaheri
et al,, 2021; Ritchie et al., 2022). THd HEFY &4 2=}
9] 10%= RA|&£AQ BE2S TA5h A4S 3o
—cxﬂ £ 88k 4 QltK(Cote et al., 2004; Sterling et

., 2003). wEbA FA £ dAloA HeRd &4
oﬁe 27) Wkt A4t Al7]o) A7 EA7) o]
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2490w} 5 7HE9lel AR} 715 AR Lreh
T, AN o] SAR T S sulolA] 6 4
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9g o Al DgRT YR F A2
20| 5ol 2o} Exo] 7T PAZIEHS
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3 A7) Heb &4 SxjollA] ot olgk M|z W2t
A2E A A9 B ES, Zue] Aol S5
MAE= 23S B Y chPark et al., 2014b). &8H#] 9]
B Ezo] 2 A HATFESL B 2R Akt
o WY WS A, 55 P4 L FFHoRL
7% AL R FARA Bol AHgEThKulig et
al, 2004). TE/HEEL T 7PEHS) QoA HEo
B eY $AAS AEsH o Y A
FEE Z7PI7I0 229] A4S F7hR
(Aquino et al., 2009; Madson et al., 2010; McNair et
al.,, 2007). o]= HEP] T &4 X2 A B4V}
Bgo] YL BolEth o2 AT AL H
B B oAbl BAZFEES Ago] BF Ak,
W 7hsHe iAol 'k ele] EiESIth
(Bussieres et al., 2016).
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AL 1072 o2 sHginh Satol| A Ao rtst
7] Hol| AE Ao gt At AL FIANE
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AJE]o] 9l 100M Alo] E¢lo] Lyl EZ0] 5220
Koz Jo] Y= sioich F558 0, 7P A
3 E=S 1002 F7|3tEE 3ttt 247 B2
ek VAS AR AlEwet gt 5o Aoe O
H A 9t} (ICC=0.95~0.98)(Bijur et al., 2008).

2) gt & 7|54 ol X 4=(Neck Disability Index,
NDI)

e B 4 B0 )50 ST AN
% TS B YA S B 7ol
148 AT 8345 1 27 95 55
4, A}, o, o7RE 5o 107 wRes Y
9 & BEASE o7t Hoka e AU
= o7} e A ofulaic $HS S0 0-43L
Bol 918, 5~ 1472 2Rbe] o, 15~247 & 55
) Ao 25349 48 o 359 ol e

~0.95)(Lee et al., 2007).

Teby T 4 BRe] BAA Y Sl 7
o2 Hrlsl7|Ye AFE B2 4%k A5

A" ZAMA MicroFET 6 (Hoggan, USA)S A&
stk oihs mHAA BEY e Relel Je
2] A skl om Shafol| Al HAlSHA e A=
FYAAE A stk AL B FE A
W) Ewo] 9 S gelo] 4gsie] Ho] FElT
He A SHol 0t JA e +2
A 2Pt 2 EA} B3k A4S HoR 3
gk ¥ qAE FAHAIE o]gsto] F50] A ARt
o] el MM FHS WE H 24 -

BIB9S 3 ST ) Bk A8k B

rr r:i

o o7 BIEQT ICC=0.89~098) (Audette et al.,
2010).

4) B8l Z71A%=(SCM Muscle tone) 7}

H ;(}_,] o] 1 7IAE _d7]_
£ 9] MyotonPRO (Myton Ltd, London and myoton
AS, estonia) =4 A S AF2-StgIch HERY T &
gollA 78 gl &4 whe 2ol Rl
29| ZHI9] & IFEE SA4513 Tk Myotone>
Z 71%%EMuscle tone), 5291 7 E(Stiffness), EFJE
(Elastocoty) 2 Z4310], 7 7)50] B4L sHelet 4=
otk ETE ApESto] ByITe] 2ERE Bats
ek & AFEE ujsts FE 39
HEUAS ARATE B Aol
multiscan mode & 0]—9-0}0:] el(Tap)2] 314 7
A HAGAE 15 ms, HHLS 8%=2 6‘}3‘11‘/}.
MyotonPROZ 01 ok S Bobol et AlElme}
BlgEE &8 Aoz IRt (1CC=0.99~
1.00)(Gilbert et al., 2020)

= ek glo} vl

A1) Qubd 54
of thet Av__Liﬂr Bv__LQJ %Q*é A= Mann-whiteney

AN AR} B
o %4 Az ﬂH ] VAS, NDI, 58 7509
= ZIA = 9] HSk= Wilcoxon signed rank testS A A3}
R, £ 2 7k 54 A3 FA) Fo) wisare] Aol
27194 Mann-whiteney testS AA|3FTE &2 AL
o Al =7% d]o]E]= SPSS ver 21.0 (SPSS Inc, USA)
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1. STCHARIO| UirE £

AT ol ThaKte] Qube BEAS ofdfel 2}
(Table 1), AFeAHE 2 259 B4 5%, ol 518
o= THHYon, FAY AN F I8 A%,

2. BN XE SB4F, 2 HoprlsKle, 2 B
JiSHel, 2U2 27NE Bt

T W 9 3E0 A A FEE B Aol
&, B WErbeH e, Sl 2R B4
thS-a} Zti(Table 2). 15 W vlmEA oA, S4] &

o BE4E NDL BYI2 2O o5 g

o
A, A, Al el 2ol 7F yebuhA] ekekth SFRIL(P<0.05), = v A HY A= A AF=
(p>0.05). %Jﬂ | 7kt (p<0-05)-
I3 FA 5] HaldS l 3t A3}, = Aol
A9} % 519 2ol vioKEE 25 ol 4l
Table 1. General characteristics of each group
Group A (n=10) Group B (n=10) x2/p
Age (year) 36.90 + 6.17 31.60 + 9.02 0.18
Sex (male/female) 5/5 5/5 1.00
Height (cm) 62.31 £ 14.00 65.32 £11.27 0.41
Weight (kg) 166.61 + 8.97 168.11 + 9.98 0.87

Values represent meantstandard deviation

Table 2. Comparison of VAS, NDI, cervical ROM, muscle tone between preand post-intervention in each group and

between the groups

Variables Group Pre Post Diff p
A 5.600.97 430+0.67 1.30+0.29 0.01%
VAS (cm) B 5.8041.14 3.40+1.17 2.40+0.04 0.01%
p 0.57
A 18.40+3.24 14.9042.13 3.50+1.11 0.01%
NDI (score) B 18.5042.55 12.10+3.00 6.40+0.45 0.01%
p <0.01%
. A 17.60+10.01 23.3047.29 5.7042.72 0.01%
Cervical B 21.00£16.19 32.50411.60 11.50+4.58 0.01+
Flexion (°)
p 0.02%
A -16.10+10.70 23.10£6.27 7.00+4.43 0.01%
Cervical
ed B 24.00+13.80 -35.3049.42 11.30+4.38 0.01%
extension (°)
p 0.18
A 20.7742.78 18.89+2.46 1.88+0.32 0.01%
Nigf;'e B 19.29+2.36 16.65+1.46 2.64+0.90 0.01%
p 0.11

Values represent meantstandard deviation, fSignificant difference within the Group A and B,

iSignificant difference

between the Group A and B, VAS: Visual Analogue Scale, NDI: Neck Disability Index, p<0.05
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7} VR AT (p<0.03), VAS, & 38 7%, & 714 = 9]
welere EE fofdh Apolzh yehtA] okgktk
(p>0.05).

H 0] ] ZH=o] Hote ke Hlasto] A
oA B & ApelE Eirh W, VAS, & 11
HokEe 7 A 7 #ekEF abol= LSl
YAA B B BEAor AFgavrt gl
A0 A& s FaA7|H, A a224S 7
2A7|e A8E Btk 54 5 Flol ek WA
& A 55 Y A Adeltad] A3 A £=7F
HashA EHal = QIR XE ANE 7|E = Qlok
3} o m(Mac Auley, 2001), Substance P9} -2 &=

o
2

A o] S EUCEN T4 S50l Eo=A
FICHEttlin et al.,, 2008). A3 Aol A= AR 224
A o Wrt A £ flof A mapol
2= 44 a5 8| w8k Al(Airaksinen et al., 2003),
A A S T 1, 2, 35004 Y7 A Eagtol
9 2 5% ga AvE 89 o muwgr
(Airaksinen et al., 2003; McMaster & Liddle, 1980). 13z}
ARE FA719] 95E AshsIo £ARsle] B
£ AaAA &4 F BES F0la 355 A

= 8237} i (McMaster & Liddle, 1980, Park et al.,
20140). WAH ROl o5t REI} Qo it A

;

g 259 AT & oA I & JEFS
0|2 4= Qi Lizis 52 dA-tollA v = 55 St
6082 For YA m W 7tess
A1 551 NDI 59 7hd aab7t o % 2
LFERSETE (Lizis et al., 2020). o] & A+ Aol A
HE] A4 312} cryotherapy with mobilizationo] ¢
<= cryotherapy W.th = 7151912} NDI 7j4lof o<
aatAo|Gth= A Aot UX|sHGI
BTV EEE 7Fs RSOl 2 A5 7R &
A UE SRS AEAIA TS} T

%"1 =
& gaA T 22 AFE frsts ZAMo]
o} o

£5] 2 A7oA AHgE A BANELE
ah4j9] Bo] 58 FAA7|E HabEe] B

1 tH(Gross et al., 2007). F3F S A4 FA7M s
L= % (Manipulation)o]] oJsf IS 4~ Q= A5
o wt, £, oA 8%, B} F& FAE0]
Ao Ao 7 dfA ¢l o m(Posadzki & Ernst, 2011),
H7bss s FAETE e AR SAY
244 FA7F ° anpE o] HAEH
(Rosenfeld et al., 2000). & A+ Ayt AEL} 2ot
A A - 5 NDIL A4=9] 793t 7jAE Hle
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gt 12 Qlsf Fol A W sgufee] viztet 3l & = WA Bl HEVFsE] B3 24 &
7Fes 9 Ao o] B Aow dA ch T2 5o 79 ek S7HEH 20 A7 o=
(Kapreli et al., 2008). HF22]9] &4k 351} 37 5o] kx| WtE Qg AR xz £A40] IS o
9] 31 B4 = HAAA 2H9 7S A WA7FsES 34 QR &40 22 AFA]
kil shlchBogduk, 2011). 3 1/ HEHY o I EA B 52 5o HA BE9 heE S
A SAolA B 280] F 1T SUte e e AR & £ 9ok
W9 vt EAO R Y-S & 4= Qlrk oA
AtollA WA 57t AR z2Z 0] AFS A7 L
& AFES AT BAsHG AL, a4 W2k V.ZE
27} ARzA ] Aol U¥EAQl AEHATE AR
27 Ao AVAE B I1EQrHKang et al., A2z oz, FA Hepy £A4 ExlofA gE Wt
2018). whehA WA B7F A5 SSAT L R3S A met A7 eE0] B3 A BF 59 55 4
TarA & N EE $3HA7]0L Aoz Fo oAl 74, 7Hs MYl S7k & A kAol &t
WH7HEHISE S/ Aolet ket 7} Q= Ao g Uyttt Ea] Yzkx Rl A tE
2 At At AFa ti 2t mRollA] Hol 53] %9 B34 A= 59| 7154 AR T ol
3 E ZEof fojgt A mvE Below, st Aot 5 13 59 WE7FE ] Aol Bt axt
Zfolof| HlaLof|A] £ 537 o Aqk At # Holat Atz g} & A AT FA Hepd &4 3
ot WA It IFE T ol HETMEE] A o] A 35 9 5 /R4l AT FsEe B
o] Emo] g o] 71w $sto] Kk mubao]9] A A7 o Aog Yzt why Hepy &4
= 202 AZHETh McNair 59| Aol =9 54 o Z o] MFYL AT 4= Q= FIH o] ZAE Tt
7] B5°] 9= TAE o R HEteES A8 Hct 2 A At ot 2ok AA, o2
g A Zw o] HEl ZHETt 55% AR AL S o) Aol s A 717te] Har o] 2o} Tz}
B = Adigoz 22 35% A anE 2l 0] Aukste] SIS 7HA Searell gigiet A, W
oArel Axjsttial B 4= ¢JtiMcNair et al., 2007). 22 BAF A] B} 729} BAF B2 A5} 514
E3} Sodertund 5-2] AtollAl= F437] HEF &4 3 Ssto] g@xtol|A| U BALE A851A] 2ok
Aol Al A et URHA ARG eYste] 2835t o} AR, FA717HEeE HAAES] QS-S HA
A3} dRbA 22 Tk Z8eh Ao Bt Emo) 71 StA FAIE o= glolch mhRee g, ZF ezt A 79
W Aol Hrh JmbAolgitial  Hshglct g A7 FUsHA| Zste] Wa7FsEe] aulelA]
(Soderlund et al., 2000). wabA] F417] HEREAL 34} Wl ure 37 A7ke] maelxE LRE 2 9lglt)
o] Em 7hsH | Aol WA R}t Bt EE B T AFolAM= SA 712 A EAE EEa
o 3t lgls Ao R AlrEt HHlL /37 vy dAle] Hepd &4 AE e’ gt
= GrioA Adwta dixat 25 f-ogh A oy W7k 5o PArELe] gl B AEzo
2IE B9om, A 7t Alojof| s = ATt zbo) 2 AT 5 dS Ao yzdct

4
2 Ho|x) gk AWHOR GE YK
1eso] BeH AR BT Hel S4B
=+ W= JiAe] AapAel, & 11 E T4 ate
Q18] =] BN F71 AOR B 4 Gk E
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