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Abstract

Purpose : This study applied general training (control group) or cranio-cervical flexor training (experimental group) using a
pressure biofeedback unit along with general training for 4 weeks to secondary school teachers with moderate to severe neck pain
and forward head posture. After that, we tried to compare the effects through differences in neck pain intensity (using numberical
rating scale), functional performance (using neck disability index), and cranio-vertebral angle change.

Methods : All 50 subjects were randomly assigned to either the “experimental group (n= 25)” or the “control group (n= 25)”,
and the measurements were evaluated in the same way before the intervention (baseline) and after the intervention (4 weeks).
During the intervention period, the subject visited the physiotherapy center and made a reservation three times a week at a fixed
time as much as possible, and each training session was thoroughly conducted under the 1:1 guidance of the therapist in charge
so that the correct movement and number of times could be performed without compensatory action.

Results : As a result of the homogeneity analysis on the general characteristics of the subjects, there were no significant
differences between the groups in all variables (p>.05). Compared to the “control group”, the “experimental group” showed
significant improvement after intervention in all measured variables of neck pain intensity, functional performance, and
cranial-vertebral angle (p<.05).

Conclusion : For secondary school teachers with forward head accompanied by neck pain, cranio-cervical flexor training using
a compression biofeedback unit is an excellent method to show superior pain reduction and functional performance improvement
compared to general training alone. In addition, it can be presented as a more effective intervention method that can promote

recovery of forward head posture, which is an essential element of the solution.

Key Words : cranio-cervical flexor training, cranio-vertebral angle change, forward head posture, pressure biofeedback unit,

secondary school teachers
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5 3o AAA 9 AR AEYA TS 23T
ofe] aQI5R Qs 714 wlwlelA WASHE R wel
22 e & slyolth(Ariéns 5, 2001; Igbal 5, 2013).
IARE 2% B FANES 2 550 wHET §
WEC] 2 AYtoln 53], A52Ql mSH oA
Al WO RO AT AF FE WH3lol| o3k &
Ef o S 5 559 F8 ddo|th(Bergqvist 5,

1995; Cardoso -5, 2009; Fjellman-Wlklund <, 2003;
Nikolovski & Saric-Tanaskovic, 2006). %+ 59¢] T 24
ufo] 2 2ol o5 Y ”ﬂOl A7) shEln Lokel 4

sl AFAom Augd] wet AFH, LER, F
qE ALgol TS %7}0}%tﬂ ol&l AA7re] 7%

Fo) Age TSR AT %
2 A5 shol Bt ol o] B2 -
A} A (forward head posture; FHP)S E3}aF Zu} Akx
o] Aofet A AA EHE NS 5
o}z Zesickigbal S, 2021). ot o] R 1}
o7} SV E, IFAIXte] 4 o]
UAY HElF sol= AAE ¥
o] dhA ¥ w7} ol ti(Bae & Jang, 2021; Chiu &
Lam, 2007; Erick & Smith, 2014).

oz me] AAlE wElrh B BA Sl el |y
grom oz RAHL A Fohg wetul oe
7h ko g o]gRtol wet B3 o7 ZLKof TheiAl= F
a17F Z7bela B mdo] sbEA 7rAas) g B 2=

ﬂllo _IZi

4 ol 7} Wk SHeH(De-La-Llave-Rincon 5, 2009). 71 ©]
free 5 3d =29 7IA4 2, #Jee A% oL
nEH oMo F5HZE Woksols 44 A2k 1l
#d F7F 5ol Hk(Silva &, 2009). H = Aof Zfo]
= UAARE 20~50A4] Ate]o] AZFEE Aol X4 66 %7t
HE w2 AAE 7HAAL e AlR HiEM(Rizo 7,
2012), ERF 9% wE] A AR SwMAY FF
(cervical headache)x} w2lot g 7157l
(cranio-mandibular  dysfunction) = gt

(Nezamuddin 5, 2013). A& oz oF&

ol e ANS  olgste]  welHz
(cranlo vertebral angle; CVA)S &£4& 53 AdEH o]
= mool dsll HEe= o]t M YA AAA
éé fo Al HFEme|zto] ZAAZAQ 71549 °)
Hop 24545 5o A4 <o FAEHNE=
omlstaL olz s & §F U T

o2 1EHS 7154 o] At Grimmer-Somers 5, 2008).
T H3)(deep cervical flexor; DCF) &2 118

[e]
- =
= wgv %Hﬂi 23 Alo] wu 255 el

S e )

R

o] & x}xﬂg Z | gtcH(Painkra %,

3T =}
oAl B3] o]d 2&of g 4ol Hg SQHe
2 Vet (Nezamuddin 5, 2013). W 2-Ew 4312 &
2 (cranio-cervical flexor training; CCFT)®H 1} g 3}of of
gt AolA 4E H}Oli JJC
biofeedback unit; PBU)E A-2-5tF
o % £58 17T 5l E 7H*

31 51 o (Falla 5, 2007; Igbal 5, 2021) A& H o] &

Agka g 5 gl BHe] ugAEel FS(curvature)
Z, 9% vie] AHE BRAA JHH FYYAE §
A% 5 Qe SUNAE FHAD 4 Ak AL T
el Wyt Gl Y AFE WLy PRI Aol
o},

2. 479 &3

%5 % (moderate) ©] 9] = BHL UG 4% 0
AAE A2 F0ESE BAES GHOR el
F8 EL QU FEo] 9Y dlole e /) 1E
Age vel-Bw FUD TR FHH0E 28 ¥
w3 BE FEAE, /550, W Hizte) Wat
ol vlaste] vel-Bw FAL FA Avke] AZ
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FAH Wel el o AAskna stk AR ATl ek 4 WS, 3) AAY Aoz
EF R ATl ML vlel-Bu FYT TAFO] AurH EA WYl AGo] Ui A= ShArkigbal . 2021;
slo] mE ZAWGolA $43 P4 Kang & Oh, 2019). EF GRS 2 A7 843

I 49 RE oA FA9E RS B AR
A S+me]-Ew ST 9, 25%) B gl RH(YRt
1. AT O Az} A 1, 257) o= thro] v E e S FA A
(27D A (@4 Aol FYg Hor Hih i
2 A= HAb AR Sy omde BAof A RS P L = e ) PR N - Py T K P
© 157 3ae) - a5sta dAES fdes 5=
oo H T35S 4% 4F e AAE 7HR] S} 2. =AY
WYL Nz AAtA o Aol ol FETeR
287 AT 0L HF habArw spof 2022 19w P HES(control group)
g 2023 297bA] ZFEQIeE gAY A 5 55 SAY 5 9t £ Z2 a9 g A
G*Power software v.3.1.9.7(university of Heinrich Heine, F AJELS T 28350 WA 2L A T B
Diisseldorf, Germany)2 ©]-&35}¢] @33 7](effect size) T3 A= Ao E 9 QPIFE =9 AFxoa thd
80, 40152 ) 05, 1232 AR power) 85 ARel  7re] Helo] = oA} 193} BelARA 3P O A
WE 5 7 7k ums 918 Ha 489 ol4e] mAS = 249 WEV} 519 B £4 ueke AH AF
= AltE oSt Aol =¥ ZRIOMS AASHIth(Igbal 5, 2021;
Ao 2ot 71 1) vk 5 oo WAREE, 2)  Nezamuddin 5, 2013). S 7]17F F<t didA7E 213 A
9k 25~40A), 3) 2 370 Bt A 7ol §l&, 4 F5 FAS WESto] = 334 45 FoF AR ook Edl
= oJAY B B2 $£XH7ME X (numeral rating scale; 25F AABE AJ7bo] A Qo & 605 ZoF 7+ &
NRS) 54 o] (F65=: 5~64, 5 7~107), 5) He A A B glo] At F2 sl AjdE
437 49 ° ol3h, 6) 45 FOF 38 AT BB 5 UES @ AmAe] 11 Awste] AAs AAHY
A olm, AL 712 1) o7, Hw, S pgoldE, 2) CH(Table 1).
Table 1, General training program for patients with neck pain
Type Muscle (target) Dose

Superficial moist heats (20 minutes)

Sternocleidomastoid

Upper trapezius

Stretching 10sec(hold)/10reps
Levator scapulae
Pectoralis muslcles
Cervical flexors
. Middle trapezius
Strengthening 10reps/3sets

Lower trapezius

Serratus anterior

60 seconds rest between sets, 120 seconds rest between types of exercise
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2) Alsla(experimental group) 2 E=20 1y
ARZAAE A AT B 55 BAS 93 Ayt
4 g9 zeaws gRe] oY vlolemsy /|78
g mel-En 2ET TUe 2hes ANy
o} mE-Ew 53T TEe Ad AFEe] A% =
eSSt paHon gake e w9 o
Y 60 ° FoT LEPE 90 ° FANE 423 2Ao]
A g dHioleu =9l 7]5L(Stabilizer™, Chattanooga 3}
Growp Inc, USAYE %54 W ofell, 9% Zm 2gjo] 9 o

ANAA DANE Il B HHER Awstt A4 1CC-90, BEEL =22 v
(Falla 5, 2007; Jull = 2008). A&t =AH<S 98] Tal = Lo|thLee £, 2007). & Ao x| 4=0] B
N Grel sol A= Sl5el gl TAAL el A, el LA, 71, 97,

Aol FASHAR E PR B ALgo] T FFL
Haoksh] 9o DARAE Bl Ashdch T

232 FA7191 20 mmHgol| A Al&fsto] Hapa o= 22, N1 4
24, 26, 28, 30 mHgol| =93 wj7}x] 2 mmHg® <2 ‘JA =9

Z7HA % s AA Adstgon 2 gk 10
22§43 B 302 FAS Askdek FANT B F
Bt A ARAL WEste] F 384 4% FehAb A Hed,
A olor Eal Aohe AT Azkel AAHon F  of(mild):
605 52k 7} FAM AL BARE glo] Aot AT
57k ABE S QES G AR Ll ARl 359 oo BR
A3 2= 9l ek(Fig 1
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Wz A= A3t =052 3}tk 5 A * 28 SPSS for windows(ver. 22.0)
% g sisic.
4. B
FA A ARET e st 54 L SPEs
-
of R EANe wHH e SRR Ay I d 3
(independent t-test) S AA|SIH oW, =4 & F= L9 &
S, Ns5de, W H3ze] Weg vmsty] o 1 97 WAR 9wy 54
T ATE AR A BAS WERAAT) SA HE e goigr e awrd S4e e o
b 38 B AsEE Ferel SURE CAE o) oury 240 gat 524 24 AT RE WG]
(independent t-test)= AHA|SHATE Y4 BF a A T 2 7re] 903t 2ol ¢l1gltHTable 2).
Table 2, General characteristics of subjects in each group (n=50)
Variables Contro_l group Experimental group (n=25) P
(n=25)
Age (years) 35.52+2.35° 37.45+2.57 692
Gender (male/female) 5120 6/19 877
Height (O) 163.60+7.85 164.20+7.51 731
Weight () 59.30+11.33 60.20+11.54 808
NRS pre-test (score) 6.47+1.35 7.07+1.49 .659
NDI pre-test (score) 23.23+7.61 20.93+6.86 .505
CVA pre-test (°) 45.48+3.58 43.32+3.67 716

“Mean+SD, Control group; general training, Experimental group; general training + cranio-cervical flexor training, NRS; numeral rating
scale, NDI; neck disability index, CVA; cranio-vertebral angle

2. 7= W3t Aol Hate] zpolE vt A Ao HE2dEY

QAT ST 7F A A-B0] W 7HE E(NRS) oot Zra7F YEEThp<.05)(Table 3).

Table 3. Results of changes in the numeral rating scale (unit: score)
Variables Pre-test Post-test t D
Control 64721 35" 3.88+1.48

group (n=25)

- 9.23 .000
Experimental group

(n=25)

*Mean£SD, Control group; general training, Experimental group; general training + cranio-cervical flexor training, NRS; numeral rating
scale, NDI; neck disability index, CVA; cranio-vertebral angle

7.07£1.49 2.28+1.52

3. 718 Wk Ao ko] zpolE mluel Ay AHtoA dlxatEu #
Ot A7F YERTH(p<.05)(Table 4).
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Table 4. Results of changes in the neck disability index (unit: score)
Variables Pre-test Post-test t P
Control 23.2327.61° 18.75+7.48

group (n=25)
Experimental group
(n=25)
“Mean+SD, Control group; general training, Experimental group; general training + cranio-cervical flexor training, NRS; numeral
rating scale, NDI; neck disability index, CVA; cranio-vertebral angle

5.98 .000
20.93+6.86 11.2846.52

4. w2237 3t o] Hate] zpolE vt A Aol HE2dEY

o3t =77 by . .
Wagn ABe ¢ B4 B WeRggcv ¢ o 1T IR0 3

Table 5. Results of changes in the cranio—vertebral angle (unit: ° )
Variables Pre-test Post-test t p
gmg;’“ggzs) 45.48+3.58" 47.19+3.45
: -1.57 010
Experimental group 43.3243.67 46.44+3.52
(n=25)

*Mean+SD, Control group; general training, Experimental group; general training + cranio-cervical flexor training, NRS; numeral
rating scale, NDI; neck disability index, CVA; cranio-vertebral angle

V. 1% o ZEAA S50 WY 7o) B Eoralth &
AR A= s mAE A G S 5
Bl Z2ET o]A}o] B E2S =ulel oFE g YokA] Hotal ARlo] AFE WAAY EA 5= 4
AAE 71A 2 nEsT WASS Ao s 2 4z7ke) = Ath ARV 2 A Ads 5 TS wA
A4 HrLo) ould T mzdule A5k A7l Agke Asta Amshr] 9t dAA Ar=
PR AwrE B @ Y vpolexsy 4 M L EEAS T
T2 AR ve-Bw FYUT AL ) Ags 5 Soemel vskeh AHd & Avas S At v
WAL EFAE, e WE, weHaze] nxy Lol A TR P e oF 40 %, AR oF 68 %
i SRRt E MBSO PR B R ToAAY aNF BE e e, oA £ & BFE
Erick®} Smith(2011)0] w2w 7jole] lx|sta w3}, +d T WA 259 #5240 259 dAE =4
A W AAH AEF A, QAT R oz ootsl o sto] F52E HAYSF wojste LA 487
7, = oner 27| wa| Al7F BE So| stm ma}  (ergorecepton) s TAHTAIA FHlo] B ¥ UL E
o7 We e wjH= Aoz WuETH E3), F7|7F Fehe AAAEEAQ HE A=A S7He AFE
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