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| Abstract |

PURPOSE: The purpose of this study was to compare the
effects of three interventions (intervention by passive range
of motion exercise plus manual cervical traction, Mulligan’s
joint mobilization, and strengthening exercises) after
Kaltenborn’s joint mobilization on the cervical spine
alignment, and muscle activity in patients with a forward head
posture.

METHODS: The subjects were 39 students from H
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University in Chungnam and C University in Jeonbuk. The
subjects in each group attended training sessions three times
a week for four weeks.

We used one-way ANOVA and Scheffe’s post hoc test to
compare values between groups, and used paired t-test to
compare the values of the dependent variables within groups.
RESULTS: Theresults showed that the active intervention
group experienced a significant increase compared to the
passive intervention group in terms of the craniovertebral
angle, cervical lordosis angle, and had significant decreases
compared to the passive intervention group in terms of the
upper trapezius muscle activity. The active intervention
group also had significant increases in craniovertebral angle
and decreased anterior scalene muscle activity than the
active-assistive intervention group. The active-assistive

intervention group had significant decreases compared to the
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active intervention group in terms of the serratus anterior,
levator scapulae, and splenius capitis muscle activity.

CONCLUSION: It appears that the subjects with a
forward head posture had significant improvements in the
cervical lordosis angle, cranial rotation angle, craniovertebral
angle, and muscle activity after intervention by Mulligan’s
joint mobilization (active-assistive intervention component)
and strengthening exercises (active intervention component)

after applying Kaltenborn’s joint mobilization.

Key Words: Active intervention, Cervical spine alignment,

Forward head posture, Joint mobilization, Muscle activity
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Table 1. General characteristics of subjects (N=39)
K+PROM+Tract" K+Mulligan* K-+Exercise’ . )
Mean+SD Mean+SD Mean+SD
Age (years) 21.60+.50 22.10+.30 22.00=£.00 3.28 0.05
Height (cm) 164.80+2.90 166.30+7.40 161.50+.90 3.15 0.06
Weight (kg) 57.80£5.30 63.40£10.10 56.30+£7.30 2.52 0.10
Body mass index (kg/m’) 21.30£1.90 22.80+2.00 21.60£2.70 1.41 0.26
Stiffness at C4 (N/mm) 3.80+.50 3.80+.70 3.70+£.20 0.07 0.93

*p<.05, *: Kaltenborn + PROM + Traction Group, *:
Strengthening Exercise Group

Kaltenborn + Mulligan Joint mobilization Group,

Kaltenborn +

Table 2. Pre-post comparison of CRA, CVA, and lordosis angle for each group (Unit: °)
CRAY CVA? Lordosis
—_— it
Mean+SD P Mean+SD P Mean+SD P
141.63+5.62 57.86+4.04 20.05+.90
+ + * *
K+PROM+Tract 141.15410.27 0.26 0.80 52254550 1.85 0.09 18.2042.99 2.69 0.02
. 141.63+5.62 57.86+4.04 20.05+.90
+ ¥ _ * * _ *
K+Mulligan 136.00-1.94 5.52 0.00 57274261 8.66 0.00 19.79+ 64 5.54 0.00
. 139.77+.56 54.09+10.00 20.56+.56
" N . R . R .
K+Exercise 137.62+8.96 4.52 0.00 55.5749.20 2.29 0.04 24.0041.09 7.26 0.00

*p<.05, t : Kaltenborn + PROM + Traction Group, ¥ : Kaltenborn + Mulligan Joint mobilization Group, §: Kaltenborn +
Strengthening Exercise Group, §: Cranial rotation angle, % Craniovertebral angle
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Table 3. Multiple comparison of the intervention effects on CRA, CVA, and lordosis angle between groups

CRAT CVA? Lordosis
K+PROM +Tract” -K+Mulligan* 0.03" 0.13 0.00"
K+PROM +Tract” -K+Exercise’ 0.80 0.02" 0.00"
K+Mulligan* -K+Exercise? 0.00" 0.00" 0.92

p<.05,

*: Kaltenborn + PROM + Traction Group, ¥:

Kaltenborn + Mulligan Joint mobilization Group, %:

Kaltenborn +

Strengthening Exercise Group, f: Cranial rotation angle, * Craniovertebral angle

Table 4. Pre-post comparison of muscle activity for each group

(Unit: %RVC)
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*p<.05, T: Kaltenborn + PROM + Traction Group, ¥: Kaltenborn + Mulligan Joint mobilization Group, ¥: Kaltenborn +

Strengthening Exercise Group, UT: Upper trapezius, SA: Serratus anterior, AS: Anterior scalene, LS: Levator scapulae, SC:
Splenius capitis, SCM: Sternocleidomastoid, LT: Lower trapezius
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Table 5. Multiple comparison on muscle activity between groups

uT SA AS LS SC SCM LT

K+PROM +Tract’ -K+Mulligan* 0.017 0.00 0.24 0.02" 0.00 0.81 0.76
K+PROM +Tract” -K+Exercise’ 0.00" 0.78 0.02"  0.14 0.32 0.31 0.45
K+Mulligan* -K+Exercise’ 0.73 0.00" 0.00"  0.00°  0.02" 0.66 0.87

*p<.05, T: Kaltenborn + PROM + Traction Group, ¥: Kaltenborn + Mulligan Joint mobilization Group, $: Kaltenborn +
Strengthening Exercise Group, UT: Upper trapezius, SA: Serratus anterior, AS: Anterior scalene, LS: Levator scapulae, SC:
Splenius capitis, SCM: Sternocleidomastoid, LT: Lower trapezius

V. az AN SR 8ol whet AFARk, TS, T

F0e 47 vags o, 75 Jd seR Jd

2 A T AR SR A AE TVse B Atolol| A A3 2t a 5wzl o)k ato] 7}
A& Ge| F, 2 A5 HArMsEe XEd aF AN (p<05) T3+ 75 A} 55 Atk Aol
A& NANTIE BRHoRE EEAEA ot 54 M FANEFE AFAe] fo s 2ol 7t U]
252 2l A3 Hd7FsEd] 554 S8 THp<03). S8Rz e} 556 Het AloloA =
s 5S AT 2030t Bae F(2008) NS TR o] 247} felgh xfo] 7t A%
ARz T3t Atella FATEEA R ofu e} AN (pP<03), T8 A TERE FetelA] folgt 2}
Z2) 73] 8738 ARsISleh AFATol A A o] 2 FAadta(p<05), TNHFE T5E At
Avkzt 55 XS A3 A9y} - HEES A ANA frolgh apol 2 F7kekglthp<.05). olelgh At
ek Afelell A frolgk ato| 7} AN THp<05). 785 ol T TEE JUdA frolek afo| = oSl F
£ 7R SRS AN 5] Bty o= Qlete] B 7¥et 7 NS R 7] ZhAgt -2 Kim 5(2011)9]
Ankzte] MES FHEHOLeary 5, 2011). 1 A9 SHEES T 23] 477 AAlste] AR 4833°00 A
b= 5 A Fuo A5 A8 wet A3 53.50°= FANHF o] Fhek A AR} Ak A
TZHCH-Cy)ol S7H A= ofe] ATk Axet o] AAT}. E3FF Jung(2006)2] FH- HAAFA| Al
AF& o] 211 BH(Harrison's,, 2003; Momningstar 5, 2003). 457 AAA] 5 Aol A 7l F7}o] 4827000 A
T3 35 5(2013)9] FEAskeE B ARl 53.60°= S7FgE el A frAkek Aol AL, 73]
A A Bxbe] A Ao diste] FAl Mol Zrl A= frolgk Atol7h glrthal sfo] & A9} xfe]
n]&) FAFAA 0] A Aspebe fAFdo] A 7F A} & ATl E TEdE Bt oy 5
121} Shin(2008)2] 745 ANH} Azfel= 2o 7} 919 A FARA Zelte] A3 B eES S HolA
o}, 3 A9}k Zfo] 7t i o] F SFb= Shin(2008)°] zpo) 71 ARES Aoltk, Hgk TS| Mol lojA] =
AT AN F4eE AES 13 677te R A9 5 Aol g F Aurg foa ] gad A
Al8l7E 2 Aol Hlsl A7) izl s Aotk AeH Az HaAe] s Ao Azt
WA Y5 FANHF2T TS A7 B9 7t ST gl tigh etk vlal Al 45 ek
ko] Al whet oA F2e] hastarl 7o)zt SEHE Ao vadA s g J B SERx
o] Z7kste] - ZARA 7F Z ) =] L S K Grimmer o] AT A Folet S7F 2 AR, AEA
5, 1999), H ol 2AntEE 5 A D7 (visual disp &, T frolgt 7t A Thp<05). FE A
lay terminal)®] A8-O. = W]} 0] H]ALA A7} S} S5 HEt vl M e A Ete] 9o
A &xlo] Fh- ZAbA] 7t Frkekal ArkKim TeaE Aol dAEe] A= F HdelA
S, 2010). & A7) Aol A TS ze] et Afo] Fo 8k a7t AAtHp<05). TERE Jotit S5
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