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Abstract

Purpose : The purpose of this study was to investigate the effect of backward walking exercise on changes in the cervical angle
and gait parameters in subjects with moderate forward head posture.

Methods : Four subjects were selected for this study. In particular, subjects with an average of 43 subjects with moderate
craniovertebral angles were selected as the criteria for subject selection. The exercise program consisted of a 5 minutes warm-up
exercise, 20 minutes main exercise, and 5 minutes cool-down exercise. In the main exercise, the treadmill speed was 2.5 km/h for
men, 2.0 km/h for women in the first week, from the 2nd week to the 4th week, it was increased by 0.5 km/h every week.

o

Results : Craniovertebral angle increased by 2.06+2.46 before and after the backward walking exercise, and craniorotational
angle decreased by -1.69+£3.33 ° before and after exercise. As for the gait parameters, in the amount of change before and after
the backward walking exercise, the left foot pressure was 4.58+5.70 % from front to back and the right foot pressure was 5.08+3.06
% from front to back. The left step length and right step length showed a change of -.33+4.43 cm and —2.08+7.26 cm, respectively.
stride length showed a change of —2.59+11.18 cm. The left and right stance phase showed a change of -1.02+2.03 % and -1.23+1.54
%, respectively. The left and right swing phase showed changes of 1.02+2.03 % and 1.22+1.53 %, respectively. The left and right
step times were -.01+.06 sec and -.02+.12 sec, respectively. The stride time showed a change of -.03+.18 sec.

Conclusion : Changes in cervical angle and gait parameters were confirmed by performing backward walking exercise for subjects

with moderate forward head posture for 4 weeks. Therefore, additional research should be conducted based on this case study.
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, 2015; Park 5, 2020). A|AZ o2 &f
o] AAREL 4E HeY AAR A3 & FFol 7HE
S5HA UERdtH(Fejer 5, 2006). Cho(2008)+= Efolit |
28790 BEEAS thoR AE 2AE AN 2
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Al AGEFAAEY FUBAAIEA 9% vl
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20201 282,140,945 O & 47 % Z7kek 2o & Upepytct
(Health insurance review and assessment service, 2022). &+
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e AtEolAl 4FE me Ao FAHE AHAQL H
Ak A S AFshes eSS AR
o A AT 7|5A S0 AT Hd=TF STt

olN
N
-~
ol
oL

flo
[SINCN
o
u
i
N

&9 o] ¥ oYzt &5
Al SW7HA oldfslE Zart
(Ansari 5, 2018). 18|11 &2 27 &5 ¢do
Hop A5 Azt A5 REE S7HA7]aL A
7EA A 4= 9lthal 619 0 m(Nadeau 5, 2003), Thomas}
Fast(2000)= F1&2 27| &5°] 451 +3% &5
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=5 F7H7I= H a4l
7] &5 Ao AxH A3 RliEe
T8-S S7HA A5 82 S7H71aL
o= =3 8% 2hA7](central pattern generator)S
AlZ1Tkal 34 th(Jansen 5, 2012; Nadeau 5, 2003
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7] EEET B 2559 9 2 =S YERd
t}al B THKim 5, 2011b). F|&2 A7) £%9] #Hel
<9 ZAshd 439 NS 9l A FAelA F= A

S3tchal 319 tH(Simonsen, 2014).
o13Lo] A3l Lel Parky} Park(2021)9]
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Fo A W] xzto] Hat 50 ° 9l ek 159 A
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S UEA X3 e B3 de & AR 2] &
T A 71zrel 23R He A, diAAR A 71Ed we

242 Journal of The Korean Society of Integrative Medicine | Vol.10 No.4



aEl - A5 - 0|9E - Eael - HOjE - AWa - ZojFE
HF7H0] Ztwert Augt e 4 D Hedsto] & 4 o] 71E A HES AZgt AoR 9] Hwe g J=
TollA= W EZbo] Bt 43 "l FEE 4F v E U= Zxolth WA A= 8-S 55 &
ARA| A 3T, oy 1S e R 457 3 33 of Far w2 HFSIA A ARAlo A AR E S 53]
Fl= A7) &5o] =w wstel AE wgof ojwt AldgE ] w2l o] 7H Hekgt XA E WHE7] flske] ¥
= A=A E‘f?lﬂ | §I3F dujd+e] oz AP 2o gl & & FHO 2 AAste] JapHow £
St ZoldA M9 M AAAE AAE TEs AL
% A A|(self balance posture)ES AA|SFFTHPark &
Park, 2021). =of 2J3t ®2]9] 285 £ol7] flst
0. |74 o] ZFA}9] mwolof B WY g A& AAste] v
2R A 3FH tHPark 5, 2020; Park & Park, 2021). A}&
1. A7TAr HIL A 1.5 m HofRl tof| A= 9] o=
olo A& FAste] 7hwEHMTIG2KH/A, Apple,
B ool 20224 5YEE 20224 6Y7bA] 4% Eob USA)YE o|&dlo] AMxlE FYFsdth(Fig 1). & -]
B D ok ASHAY 200 4L tjAro R E oo A RS WA w2k gelstr] 9
23 A2} 187 9ol tiste] HWe S5 pupz sfo] 2 Aol AR A-tof| A A8 Image J 2] 9o
oz B3t RS shed B3] A Falo] oy FEAUD clstel TH HWet A7 ES st
2] & 7|(coracoid process) T} 2.5 cm ©JAF ¢ro & 9x|3h Ehe mEH s SAseH 7 45t = 7S
AR} 129 2= Park £(2015)0] uk2 W ta] 2 37}o] 40 TAE Y7t W3 Az2+E 745k th(Park & Park,
S_48 oW REER Bl ]2 el o "= 2021). Image J Z & 1282 1997'd ¢¢] | AHET} u]=-
Z}o] 50 ° o|3ll(HA 43 °) WA 31, oA 1y =3 X 7 ¢ (national institutes of health)ol| 4] & A3t
& HFHor WYStAch v HRzke 7H Buje) s} ERIUSE GUT oIS FAR] Sste] A=
AE7E A $AMT AT S(agus)e] Bt do  AFEES ZRARCIH(Park 5, 2020). A2 A7) = 4
2 ofd] Bwo] 23S ey zhrolh giaa Ay 7 oA F HEHSA sEins e YR
Ee A e Aol o P exe AT
SHA] g ddAER 535 EdEd oA Fl= 27
7h 7hsdt AR ARSI 2 dgte @A) Al
ot A& E Frokith A= gRt4el 54
< T AEeR(dEA 3%, oAAE) yo] BHE
23254335 A, 7] WF-S 173.75£11.63 cn, A% P
78.50+7.02 kg LheRyrel.
2. A%
Fig 1. Craniovertebral angle
1) He|XF=Za He2|2[X2zt
2) 42 H=
2 A4 F2 27 &5 A A HYAF241 v g
S| AZLS 2A37] 9l5te] RIS Ew 7H TIAE Az 327 &5 A4 A3 = gAY A5 Hes
7](spinous process)@} 7 T-&(tragus)o] UFA S ©0]-8-35}o] sRelstz] flste] 2E &4 EYE=U(Zebris FDM-

HAE Stk v B Ade A T2 Aths AR i
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thFig 2). Aol 2471 e FAY didAE e
2 4% 5935 94 A4S fsto] 243 &9 71719
da w99 dEe A= e VeI ES Adude
2 47] 9 B4 AAE & e A 24AL 9
28 dEAZE A E rjolth. Apsun Inco| & o]
of uhzw == glold AAY AowA washs
9 ot2lol Wal E|a AE HSEQ AHE ATEY
o] Zebris FDMoj| A A1} A& 9 &2 o] 7153 A4
o gl A Wee A wlwdol wet
ZPAp A AE e 7 Hekst 48 S8 AT v
SA= otk EY=E folA 1023F A Qe 42Q
Arefj ol A o] dhabel ¢ (foot pressure) 1231 30%7F A
o

= W dEhes A9 AEelAe] Ae ZAo(step
length), = 22 Zo](stride length), 22 4l o|(step width),
t] | 7](stance phase), &5 7|(swing phase), 22 A]Zk(step
a5 %#94 Aagre 33 &
st Hatghe Aesin. F= 27 &5 457 A
F AL WeE 99k 22 wes 2YelolthPark &

Park, 2021).

& dolM e HE 27 &5 TR 71E A
ol Park 54(2020), Parka} Park(2021)4 25 PHe
A 9 Boste] AAEHACE 45:7F F 33] 3057 H
7] FFe A &5 Jilﬁ“«l 1y E
THoA] FHEELS £5 15 hE FE A7) S 55
AT & 252 FIE 272 1TX} La*i“!if’%
£ 25

T2 15 kwhZ2 557 AASHGATH 253415 E 45217t
g;ug oqaug z}7} qu ] _3%% .5 km/h Z7}31

3.5 kmh= 4—752} 2 U}TﬂH}OﬂE}(Table ). EFl=
"o A H A7) $ES T o el Agat BE
B A fx 16+ 1 S ==Y Sl S S
1A A A

l

Fig 2. Zebris (gait parameter)

Table 1, Exercise program

Fig 3. Backward walking exercise

| Exercise program |

| Warm up- 5 minutes at 1.5 km/h on the treadmill |

Main exercise

First Week- 10 minutes on the treadmill at 2.5 km/h for boy and 2.0 km/h
for girl (After 10 minutes exercise, 1 minutes rest and 10 minutes exercise)

From week 2 to week 4, this exercise was increased by .5 km/h every week

Cool down- 5 minutes at 1.5 km/h on the treadmill
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3). 2 AF Ao RYAEIA AFH A NS AT ekt
stgieh EdCEAA HR 27 25S T 0 dYAE
of AL A2 oL LM A B £FL
W3k m Z2 3
3. Ay I Bzt W
AAAEel Snde ISEA SPSS 208PSS - wagazte da W) &% Az Fo WSk

Inc., Chicago IL, USA)E oottt ollu] A2 WY 6046 ° 7} Zopstdon] vasdze 9% Al

o] A Z =] EAGFA O 0]X~F 0 . _ o =
Z]’—J ‘l‘7]‘ -17] EHTL‘Oﬂ (¢] 7‘—"3’; =1 —”_—4_'——\:1__ ‘/]‘EHH X] _—?‘_94 %g}_%]:q]/\‘] -1.69+3.33 ﬁﬁ\_ﬁ}ﬁE}(Table 2)'
Table 2. Comparison of cervical angle before and after walking backward exercise (n= 4)
Pre exercise Post exercise Difference
CVA (°) 42.61+3.93* 44.68+3.63 2.06+2.46
CRA (°) 163.07+£6.57 161.37+£6.50 -1.69+3.33

*Mean+SD, CVA; cervical vertebra angle, CRA; cervical rotational angle

2. Ag W4 s} = e grefo] GHEo| A FEOE 5.08:3.06 %] W
S7} UergT) 9% Ag doje 022 A4S dolk 7t
A5 Hee 72 27 &5 A3 5of "ol o ZF -33+4.43 on} 2.08+£7.26 n®] WS} vebyith &
2wl oreo] QPEO|N HEZOT 4585570 %, 0B AL Zojt 2501118 ne] Wkl Lebyth A=}
Table 3. Comparison of gait parameters before and after walking backward exercise (n= 4)
Pre exercise Post exercise Difference
Left Forefoot (%) 44.4245.24° 39.83+4.67 -4.58+5.70
Backfoot (%) 55.58+£5.24 60.17+4.67 4.58+5.70
Right Forefoot (%) 45.58+16.00 40.50+14.82 -5.08+3.06
Backfoot (%) 54.42+16.00 59.50+14.82 5.08+3.06
Left step length (cm) 45.58+8.37 45.25+4.50 -33+4.43
Right step length (cm) 48.00+12.59 45.92+6.74 -2.08+7.26
Stride length (cm) 93.504+20.70 90.92+11.31 -2.59+11.18
Left stance (%) 67.82+2.47 66.81+1.08 -1.02+2.03
Right stance (%) 68.48+.52 67.25+2.04 -1.23+1.54
Left swing (%) 32.18+2.47 33.19+1.08 1.02+2.03
Right swing (%) 31.53+.54 32.75+2.04 1.22+1.53
Left step time (sec) 70+.14 70+£.09 -.01+.06
Right step time (sec) 72+.18 [710+.07 -.02+.12
Stride time (sec) 1.42+31 1.39+.16 -.03+.18
"Mean+SD
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£ odTe o e A4 ofs) Wstshe Tut @
2o A wgAHe Aee WA $ste]
7] SEY AAS BRI AR A7) LB Bolo] 35
= 9% o] A b 48 S thAO.R 4F3) 33
Az 27 $5o Bu Zwel 4e Mol nAE 4%
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