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Effects of Combined Treatment of Chiropractic and PNF Exercise on
Musculoskeletal Function in Forward Head Posture Patients

Dong-Gun Oh, Man-Gyoon Lee, & Soon-Chang Sung*
Kyung Hee University

This study was designed to investigate the effects of combined treatment of chiropractic and PNF
exercise on musculoskeletal function in forward head posture patients. Thirty patients volunteered to
participate in the study as subjects, and they were divided into one of three groups, ie., chiropractic
group (n=10), PNF exercise group (n=10), and combined treatment of chiropractic and PNF exercise
group (C+P group; n=10). Subjects in three groups went through each program for 25 min/session,
three times/wk for eight weeks. Cervical alignment, cervical muscular strength and endurance, and
cervical range of motion were measured and compared among groups and between pre- and post-test
utilizing two-way ANOVA with repeated measures. Main results of the present study were as follows:
1) All variables regarding cervical alignment increased significantly in all three groups. The changes in
C+P group were more significant than other two groups. 2) All variables regarding cervical muscular
strength and endurance increased significantly in all three groups. 3) All variables regarding cervical
range of motion increased significantly in all three groups. The changes in ROM regarding flexion and
extension in C+P group were more significant than other two groups. It was concluded that all three
treatments applied in this study would be effective for functional recovery of the musculoskeletal
function in forward head posture patients. Especially, combination of chiropractic and PNF pattern

exercise would be the most effective intervention for the patients.
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Table 1. Physical characteristics of subjects

Variables Chz;o:plrg;: tie (5511:)) (nc:l}())) P
Age(yrs) 31247.63  31.0£6.75 3144657 997
Sex(M/F) 6/4 6/4 6/4
Height(cm)  166.5£7.12  165.5+£7.71 165.1£11.56 .942
BW(kg) 66.9£8.63  64.0£16.29 62.4+10.07 705
BMI(kg/m®) 24.1£2.08 2324455 22.8£1.69  .630
FHD(mm)  18.9+4.07 17.443.12 16.7£1.78 274

Values are Mean+SD.
BW: body weight: BMI: body mass index;
FHD: forward head displacement.

1
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gﬁ

o

=
[a
T

A

A3} %S Lohman et al.(1992)2] Hgo)] u}
gt ZAstglon, AAAZFAF(body mass index:
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=it Al
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HEZ SAJSHA| g Aol A TeE AR (lateral view)
< g539tH(Harrison et al., 2003b). X-ray &%
) (Distal X-ray TITAN 2000, GEMSS Inc., &
) e LG WAMAALY] e 8 F P oH,
8F Tl AFF = Sato] =wo] FE e wstE #
st deESHAR 43S EdE dErd g
(forward head displacement: FHD)9} 5 &
ZH(cervical lordosis angle: CLA)E =33ttt
FHD= A12¥ S o] Sk maje]dz) A7 <]
Fah mA I AR R S48kt Harrison
et al., 1996). CLAE® CLAE 12| A% 57|15 o
Ak o] Azta ATH S sHH S dshe Ao A7
o] A& o]F& Zto 2 =43} H Yochum & Rowe,
2005). FHDS CLAE 3¥3ste WHe 47 (Fig.
D#} (Fig. 2)l AAE vpe} 2,
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Fig. 1. Measurement of FHD  Fig. 2. Measurement of CLA

221} 2272
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.92 387 A ROMS 27 284 24509 5 2t
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Table 2. Chiropractic therapy program (Modified rotary break)

Stages Positions Modes Time

Warm-up Supine ROM exercise, Listing decision, Manual traction 10 min

1. Specialist stance: At the head of the table favoring the Rt side

2. Contact point: Lateral aspect of the 2 or 3 joint of the index finger (Rt hand)

3. Segmental contact point: Posterior aspect of the right atlas transverse (Cl), Rt lamina
pedicle junction (C2-C6)

an Supine 4. Stabilization point: 1 or 2" digit of index finger (Lt hand) 5 min
treatment e . . .
5. Segmental stabilization point: Lt posterior aspect of the occiput (C1), segment above the
segment being adjusted (C2-C6)
6. Line of drive: posterior-anterior, superior-inferior and slight Rt-Lt (C1) posterior-anterior,
inferior-superior and slight Rt-Lt (C2-C6)
Prone i
Cool-down ———— Manual tract.1 on 10 min
Sitting ROM exercise

Table 3. PNF exercise program (Upper extremity pattern)

Stages Positions Modes Time Remarks
Warm-up Supine Manual traction, ROM exercise 5 min
1. Symmetrical pattern: Both shoulder flexion-abduction- external 1-2 weeks, RI
rotation & extension-adduction-internal rotation 1 sets of 10 reps
) Supine 2. Symmetrical-reciprocal pattern: Rt(Lt) shoulder flexion- abduction
Main . . . S . 3-5 weeks, CI
3 -external rotation with Lt(Rt) shoulder extension-adduction-internal 15 min
exercise rotation 2 sets of 10 reps
6-8 weeks, CI
. Rt(Lt) sh flexion- tion-external rotati ’
Quadruped 3. Ry(Lt) shoulder flexion-abduction-external rotation 3 sets of 10 reps
Prone Manual tracti .
Cool-down ——— anua C.l on 5 min
Sitting ROM exercise

Table 4. Combined program of chiropractic therapy and PNF exercise

Stages Positions Modes Time
Warm-up Supine ROM test, Listing decision, Manual traction 5 min
. Chiropractic Supine Same as the chiropractic program 5 min
Main treatment B . .
PNF Supine, Quadruped Same as the PNF exercise program 10 min
Prone M: 1 i

Cool-down anual tract.lon S min

Sitting ROM exercise

Aol A, flollA ol & 7HEEd)), 1ga L 'H
A dzZo g 3AATIH wAsAtH Bergmann &
& 7 Sole Al 29 Fu ) Peterson, 2011). 7ie|2Z;E X2 Jlo| 2 e
ae|eie]e] Ao H3 3} 22 =44 (manipulation) & AEH o2 AlF

)
e
2 &

) g ehe dulmelng 9l 5 ol4dl BeAR
Aol q o B, ol A= AZFAG 10 BW Aol e ARG Aol zxaE AR Zeage
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Table 5. Cervical alignment (Mean+SD)
Items Groups Pre-test Post-test Ao, P

Chiropractic 18.92+4.07 13.67+4.03 2775 wEE group 073

FHD (mm) PNF 17.3943.12 12.44+2.90 2846  wEx test 000  ++

C+P 16.66+1.78 9.57+1.40 4256 e groupxtest 006+

Chiropractic 19.16+1.40 2456184 #1707 oo Y

CLA () PNF 18.11£2.59 20.86+3.01 #1518 kwk test 000  +++

C+P 18.98+1.48 24.83+2.26 3082 wex  groupxtest 000

FHD: forward head displacement: CLA: cervical lordosis angle. *P{.05: **P{(.01: ***P{.001.
#:significantly different from C+P:  significantly different from Pre-test: + significant main effect and/or interaction.

Table 6. Cervical muscle strength and endurance (MeantSD)
Items Groups Pre-test Post-test 4% P
Chiropractic 22.80+5.65 31.70+9.37 39.04  wwx group 384
MMS (mHg) PNF 20.40+5.76 30.20+7.02 48.04  Hx* test 000  ++
C+P 22.90+7.85 37.109.63 6201 wer goupxtest 006 4+
0% MMSM Chiropractic 70.30+8.23 83.50+14.50 18.78  *** group 666
(sec) PNF 69.40+8.37 86.40+11.34 2450  ** test 000  +++
C+P 67.90+6.33 92.90::10.30 3682 e goupxtest 040+

MMS: maximum muscle strength: 50%MMSM: 50% of maximum muscle strength maintaining time. *P{.05: **P{.01: ***P{.001.
X significantly different from Pre-test; + significant main effect and/or interaction.

olo] FolatAl S7tEAH

ERAA HeelA be
W7k yebda, 393 v}iﬁ ROM®] 4+ 53414
Aol PNF -5 el vlef 1 f2]3t 5717} ekt

o

St HEAEY

o] Aore el HHAFENE Hrtetr] ¢t
oZu gl d Y (forward head displacement: FHD)
o} E o537t (cervical lordosis angle: CLA)S

=453t} Harrison et al.(1994)& & 29 A

o 4 Flo|rzdE o Jlo|2zdy
A Ado g v 1257 3 53] AA|3
9 22 3 Jte|zz g Hete| A FHD7L #-2letA
3ttty Bk, Oh et al.(2014)2 ¢
A BAE Ude R 457k E R #AEUE
(mobilization of joint)< Z-43 A3} FHD7} 22.6
mof| X 18.6 m& £ ZAaE Atk Easte] of
Aol Aje} X8t} Pearson & Walmsley(1995)
© 449 ez & 5% (retraction) = 844
sto] =244 (neutral resting posture) 2 373t 2
3}, A3} A AT (tragus) Akelel Ag7) 95t
A AaE Ak Eusted, FHD| tigh S8 w4
o] 7he & ARSI

Kim & Kim(2008)2 €2t g5 tde= 5 3
3] 1637t Flol2=ZA:E | A~z zuAlA], g1

EYAS A43 A7 CLAZ folshA #atE
B8l om Oh et al.(2009)2 & 39 555 34

r_|_, ]IZ‘L
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y o orE xR
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Table 7. Cervical ROM (Mean+SD)
Items Groups Pre-test Post-test Ao, P
Chiropractic 4530+5.64 56.90+6.26 #2561 Rk aroup 201
Flexion ’
& PNF 43.2046.29 54.80+6.29 #2685 ek test 000 +++
C+P 44.80+5.98 62.90+6.10 4040  *+x  groupxtest 000 4+
Chiropractic 44.60+7.32 57.00+7.29 #2780  ex* aroup 136
Extension '
o PNF 44.40+8.91 55.70+7.86 #2545 ek test 000
C+P 45.60+7.88 67.10£6.51 47.15 = groupxtest 000
Lateral Chiropractic 31.50+5.02 41.20+5.33 3079 e aroup 237
flexion(Lt) PNF 29.805.61 39.1046.03 #3121 ek test 000
©) C+P 31.0045.33 45.70+4.32 4742  #+x groupxtest 003
Lateral Chiropractic 33.40+4.88 41.90+5.13 2545  Hx* group 269
flexion(Rt) PNF 32.1045.49 40.80+5.77 #2710 e test 000  +++
©) C+P 33.0045.16 47.0044.57 4242 e groupxtest 002 4+
Chiropractic 60.6045.23 74.5045.64 2004 kx oroup 547
Rotation(Lt) ’
o) PNF 60.407.62 74.107.31 2068 test 000  +++
C+P 59.504+5.89 80.607.60 3546  ++x  groupxtest 002 ++
Chiropractic 63.40+5.13 75.90£5.40 1972 H*x oroup 576
Rotation(Rt) '
o PNF 63.00+7.26 75.60+7.04 2000 test 000  +++
C+P 62.10+5.61 81.70+7.35 3156  #+x  groupxtest 002 ++

P05 **PCOTs ¥ PCLO0T.
#:significantly different from C+P: X significantly different from Pre-test: + significant main effect and/or interaction.

ot SAE e s 5 23] 87t B Fvey A e G744 YA 7F R me AL sk A
NS Ae3 A7 CLAZ §98HA /MAE iy B (agonist), t3FZ(antagonist), 1812 FEZ(synergist)
sto] o] Aol Azbe} YA|sHHTE. 3 Harrison et Atole] g atg0 2 st &9 3 FE o] etE

14577k 383]¢] Flo|2xeE] Ay wAg AA| ¢ 84 agla Y9 g
7 CLAZF frolstAl adsleta Hasto] o] e 2008), H7F 34
Azst FARAY. WhH ) Shin et al. (2008) & = £ AE Fz, agz FA9 75y 2L Adedd g4

iih3

H
[¢]
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