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Abstract The purpose of this study was to investigate the effects of deep neck flexion exercise(DNFE) and
thoracic range of motion exerecise(TROM) on the pain and forward head position(FHP) in stroke patients.
Thirty-six patients were randomly assigned to DNFE group, TROM group, and control group. pre and post
intervention, pain(VAS), Craniovertebral angle(CVA), cranial rotation angle(CRA), FHP, and TROM were
measured. As a result. The DNFE group and the TROM group showed significant differences in VAS, CVA,
CRA, FHP, and TROM pre and post intervention(p <.05), and the two groups showed VAS, CVA, CRA, FHP,
and TROM compared to the control group (p <.05). In conclusion, in patients with stroke, DNFE and
TROM were effective in restoring FHP and neck pain. We hope that they will be used in the interventional
program for stroke patients in clinical practice.
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HESE AA 9 A A thefRt FolE fdeh,
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Table 1. general characteristics (n=36)
DNFE TROM control F
(n=12) (n=12) (n=12)
oo | 25 | B | 9w
e | || |
wowa | BB | qm | o |

a_

meantstandard deviation. DNFE=deep neck flexor exercise,
TROM=Thoracic range of motion exercise.

AFNIA; 36 APHSH & TSR F25+
Sl (deep neck flexor Exercise, DNFE), 5% &
A7M5-8-5HThoracic range of motion exercise,
TROM), HZHcontro) 2.2 ZHz+ 12784 sig= i},

2.2 o4

221 55

55352 Hrlelr] Aol A12E5-53(visual analog
scale) o]&stlth. AIAESE w2 U4 H7F
oW, 0FH 1007H4] 10292 HAJE Hrle+o|H,
550 A9 gl= e 02 vEhiH FE S gl =
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W3] M2 = (Cranio-Rotation Angle, CRA)= A|
75w}t 79] o|F(tragus)E AET At 79 o|Fet
9 95 7 AZT Ao gf wEol dkoltt
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Fig. 1. Deep neck flexor strength exercise
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"ot gk HE fEor 2R 7)1, FE BEAF
FEoR o= Ve ot

T WA &5 B 2 AAO)A F ESE SR
I70 StZH(scapular inferior angle)¥} S 7-8H
Hol 5 719 doleth SRt HEY F=E 2] 7]
I8 P 3 AR S AAE B0l S8 22 AA
et Al HIA 25 A F 22 25 AIFAAIE Fst
A g F A= HRE AR Ao Tigel A Fow
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Fig. 2. Thoracic range of motion exercise

2.3.3 SAYY

2 A7e ARBAAZE Sof FAZEIH A=
& SPSS 18.0 219 o]-gsto] A3tk SA
-7 Al 27t ZaixielE A5 fll Y aQlEikEA
(One-way ANOVAYE ARSI, AFSEA(post-hoc)
< 98 E¥l2U(bonferoni)E o185ttt 2 +9 F
A -39 aaRtolE BA5H] Ao & ¢ A (paired
t-testhE ARSI BAIHE ASZ flof ZE /95
Z& ¢=0.058 HF5ch

3. 2t

31 8%

B2 Table 29| Z2¥e} 2t} A A ol DNFE
T3 TROMEoIA F28t A4AE BHTHp.05). A
A5l o 74 H|wolA Al 22 FA Foll Felgt 2ol
£ HA0H(p<05), A 24 A3 DNFEZ¥} TROM
T2 2T o3 ZJolE EAtHp(.05). TROM
I} DNFE#OIA #2903t 2to]& HtHp(.05).

Table 2. Pain scale by intervention

DNFE TROM control F
(n=12) (n=12) (n=12)
pretest 65.42+ 66.66+ 63.12+ 3704
(point) 4.82 4.78 4.08 ’
posttest 59.00+ 61.25+ 59.38+ 171311
(point) 5.66 5.47 5.34 :
ratio -6.42+ -5.41+ -3.75¢ t
(point) 5.41 5111 386 30.291
t 4.057" 3.054° 1.974

a_

= meantstandard deviation. Ratio=posttest—pretest.
Abbreviations:DNFE=deep neck flexor exercise, TROM=Thoracic
range of motion exercise. *Significant differences between pre—
and post-test (p ¢ .05). Significant differences between each
group (p < .05)

3.2 SHF F =324

SERAFSZAEE Table 39 239} 2t} FA)
%o DNFEZZ TROMwolAl o8t A8 Bk
(p<.05). A A9l & 7t Hwof|A] Al 2 T &
of 935t Aol EHAOH(p<.05), A HA A}
DNFEZ# TROMT-2 HZ2Zd {25t 2olE HY
THp<.05). TROMTZ DNFEZOIA {25t Zol&
HAHp<.05).

Table 3. Thoracic kyphotic angle by intervention

DNFE TROM control F
(n=12) (n=12) (n=12)
pretest 45.30+ 48.60+ 44,86+ 1307
(degree) 5.66 4.08a 413 :
posttest 35.50+ 30.60+ 4420+ +
{degree) 376 460 482 19.313
ratio -9.80+ -16.40+ 0.34+ +
(degree) 511 3.86 479 28203
t 6.105" 9.423" -.327

a_

= meantstandard deviation. Ratio=posttest—pretest.
Abbreviations:DNFE=deep neck flexor exercise, TROM=Thoracic
range of motion exercise. *Significant differences between pre—
and post-test (p ¢ .05). Significant differences between each
group (p < .05)

3.3 FEHZE

FASHZLEE Table 49 Axkel Zt} SA 3o
TROMTOIA 8t ZHAE EHTHp.05). FA A%
o] & 7+ Hlwo| A Al & FA Foll /23t AJolE B
Ao (p<.05), AHF 24 ZAx} TROMTS Hzx+a
o3t xfo]& EATHp(.05).
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Table 4. Cranio—Rotation Angle by intervention

DNFE TROM control F
(n=12) (n=12) (n=12)
pretest 150.72+ 150.72+ 149.08+ 2571
(degree) 8.28° 8.28 6.63 ’
posttest 149.09+ 147.67+ 150.68+ 200
(degree) 535 5.21 6.46 :
ratio -5.45+ -3.05+ 141+ t
(degree) | 4.21 637 417 7828
t 1.471 4.031" -1.87

?= meanzstandard deviation. Ratio=posttest-pretest.
Abbreviations:DNFE=deep neck flexor exercise, TROM=Thoracic
range of motion exercise. *Significant differences between
pre- and post-test (p ¢ .05). *Significant differences between
each group (p ¢ .05)

34 FIHNFZE

FHFAE = Table 59 Aael 2ok 4 2ol
DNFEZZ TROMZOlA |93t #FAE EJo
(p€.05). TA AF] o 7F vwofA] Al 22 FA Fof
FoJgt AfolE BP0 (pd.05), AFF- 24 A3} DNFE
3 TROMw-2 thx#d Rogt Aols Kt
(p<.05).

Table 5. Cranio-Vertical Angle by intervention

DNFE TROM control F
(n=12) (n=12) (n=12)
pretest 50.22+ 49.62+ 52.85+ 2479
(degree) 3.87a 450 4.16 :
posttest 54.60+ 53.61+ 4957+ 757
(degree) 3.76 3.74 3.86 :
ratio 4.38+ 3.99+ -3.28% +
(degree) | 3.1 376 430 13589
t -4521" -5.501" 2.01

a_

= meantstandard deviation. Ratio=posttest-pretest.
Abbreviations:DNFE=deep neck flexor exercise, TROM=Thoracic
range of motion exercise. *Significant differences between
pre- and post-test (p ¢ .05). *Significant differences between
each group (p ¢ .05)
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o ¥ astH[25], AIHWHAA X =oll= HEt =
AlQ14], °17}+9W A, A= o] 87EH
[26]. S5 T Z7h= ool A ERAY Al
A9 71-50]] i _7_—1 B F9] 2=0 AHAY 3=
o &¥}&o|w[27], DNFEY} TROMS 508 309
F ST ARZZo] A3tE o] A4 FAA
2% 145°, FAHFZE 500 o)A ZFHF 7] W'
oz phETH28).

2 A+ 23 55, FERAdE, FAREAEE
DNFE o] TROM #Ett ¥ &3}40]ity. DNFE=
ZoEAF 1S AHHoT SEA7|L U oa Hot
Z(chin-in) 2202 =& 37| W&o TROM %
W EY SRAAE, FAHSAE B8 & H &
7} A Tﬂrﬂﬂﬂk ESE AFoA 11 Fet
AYHHHEAA = FORt JHEAE Bl ot
[18]. 1A 5= QEOI]E DNFE #°] TROM #Et}
t] aapAo] itk wetE ) o] " Aol A= DNFE©]
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T 3]Eo] mypAolgtal shgitH15,29].
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Aol & AT AnE dRtslstr|ofl= ol &0l itk
olo] F% ¢ B2 59 HEFIAE HeE st A
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HYP5E 59 7154 37 71t Q7 98T
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