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The aim afthis atyd'y was ,h'gm;.npam ﬂnei,ql'facl of the central postercanterior
mobilization to the theracig rotary pnslmrﬁim manipulation on pain and aclive
cervical range of 'ﬁ}mim' in the treatment of I:ﬁ!atez;l mechanical neck pain. Sixty
patients with bilateral mechanical neck pain with mean aged (SD) 43.8 (11.8) years
were recruited. The mbjd‘c.ts were randomly alluc.ﬁnd into either cenvical mobilization
or thoracic manipulation gm-up mﬁag mrﬂnhd envelopes. The oulcome
measuraments lnuer,l-galad in this sludy were anlmr gﬁwt{:al range of molion, pain
intensity, and global pan:aw&d“ eflecl. Oneway mﬁ was use o investigale the
effectiveness of spinal manipulative. 'ﬂ:efap-_nr mnveén«tqp_gmupa. Paired [Hest was
used to lrmaﬁllgaln the effectiveness of spinal manipulative therapy wﬂh-m grnup

No statistically significant pain reduction and improving activa.cervical range
of motion noled between two groups (p=0.05). However, statistically significant pain
reduction both at rest and on most painful movement noted within groups (p<0.01).
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In order to avoid the adverse effect, there are a few studies investigating the effect of
thoracic manipulation that is the thoracic postercantenior manipulation technigue on
relieving neck pain (Cleland el al, 2005; 2007) and trend toward an increase in all
active cervical ROM (Fernandez-de-las-Penas el al, 2007). Il has been noled that the
thoracic manipulation would be abile to rullel neck pain (Cleland et al, 2005; Cleland et
al, 2007; Fernandeéz-de.las-Penas et al, 2007) and improve active cervical ROM
(Femandez-de-las-Penas etal, 2007), ﬁl;u one of these studies has shown significant
greater pain reduction aiter thoracic m.g_'l]pulaﬁnn than a nonthrust manipulation
technique in MNP (Claland et 'aL”',JWT}.;:.- This study investigated the use of the

thoracic posteroanigrior manipulation !amii.'p& in MNP patient which have some

s I
difficuliies to apply if the body size of a palient is larger than the physical therapist.

]

Briefly, this technique is applied to a mMm asked 1o lie on his back. A
physical therapist places his pistol grip/ under the patient’s'back atihe targel spinal
level. The therapist is then performed a posteroanterior pressure with high velocity

and small amplitude thrust at the end of normal exhalation (Figura 1.1A).

With similar effects, the thoracic rotary postercantarior manipulation which is easier to
apply 1o a patient than the thoracic. posleroanterior manipulation was then selected o
investigate its effect in order to diminish these difficulies. Briefly, the thoracie rotary
postercanterior manipulation is applied 1o a patient who is asked 1o lie in prone. A

physical therapist places the ulnar border of each hand in a line across the patient’s



nb cage in parallel lines and then applies posteroanterior and rolary pressures with
high velocity and small amplitude thrust al the end ol normal exhalation (Figure 1.1B)
{Maitland et al, 2005). Therelore this study aimed lo invesligate whether the SMT
applied to the thoracic spine yields different results from the SMT applied to the

cenvical spine in the treatmeant of MNP,

Figure 1.1  The thoracic manipulation technques
A and Bmepresen! the INGrACIE posieroaniensr manipalation and the
ihofacse - rodary - posioroanlenor - manipuolaion  bechnues,
respecirehy

1.2 Objectives

This study aimed lo compare the immediate effect of The thoracic rolary
posteroantancor manipulation to the cenvical postercanterior mobilization ononeck pain

and active cervical ROM in MNP freatment.



1.3 Specific objectives
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1.6 Briel method

Parlicipants recruited in \{ consent prior to participate in

the study (Appendix G). The patient w 1o sate their neck pain intensity both
-‘

at rest and during active cervieal ROM on a visual analog scale (VAS). In order to be

eligible to be a subjeel, tha patient had 1o ave n al rest at least 20 mm on the

\ CF T I L
group. The subject in the -*“ﬁ" obilization ip received the central mobilization
w H}_ the idenlifie ";"1')';- '_ -;__l-i‘i,"-l‘f i rirelo) '..4. Tz it m

wilh res '7 = et e | t" putation group
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Figure 2.1 Possible symptom distribution areas of neck pain
A and B mpiesend Ddalecal and unil@teral fEck poin Synploms,
respecively (Maiiand el al, 2005)

Additionally, neck pain‘can be clnssil‘nad with regard to the duration or chronicity of
the symptom; @nd catses of symptoms. Regarding to the duration of the symptom,
neck pain can be cle_psiliad as acule, subacule, and chronic neck pain {Jensen and
Harms-Ringdahl, 2007} In gEﬂEfa1 the Im'n a«clnla. subacute, and chronic have been
used o define a patients présenting with mﬁ:’pain between 0-3 weeks, 4-12 weeks,
and more than 12 weeks, respacﬂmly Rﬁﬂ;lﬁ_ﬁﬂllﬂ the cause ol symploms, neck
pain can be classified as non-MNP and ﬂuﬁiﬁu;nd et al, 2005). The term non-
MNP has been used lo define a patient prmai'ﬂrgnﬂm neck pan ‘wrm has specific
diseases such as cancer, bone infection, fracture, spinal cord. involvement, and
metabolic bong diseases. The term MNP has been used to define such patients
whose pain arising frem mechanical dysfunction. The mechanical dysfunction is

commonly resulted from various struclures in the neck area such as zygapoghysial

joints, muscles and nerves of the gervical spine (Bogdulk,. 1993).



2.3 Management of neck pain

In treatments of patients with MNP, Ik per of treatments aiming to relief

neck pain and improve active ce ecnd ROM. These lrealments include acupunclure,
mmmw aﬂib@ 5 in reliving neck
pain. It was noled 1 CLLUNG B‘hesimllﬂrpammhing

\L
1 E | AR Fa)

effect which was s
pain reliving effec
Iherapy and ed

of SMT noted that S
{Bronfort el al, 2004).

Addiionall it has been notéd that SMT would be able 10 reduce the ireatment cost

q mﬁ“’” Jabta jmﬁﬁﬁmﬁ.ﬂ

oscillatory movemenis applied with low velocity within a joint ROM. The mobilization is
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also performed in such a manner that a patient can prevent dunng the treatment

whereas the other can nol. In praclice, a chiropraclic trends o use only manipulation

pn and manual

assessment results. With regard to the manual assessment, a physical therapist
seeniconly: Saesd ‘mabiiity and._po s whal is happening during the

mrﬂlﬁﬂngnl'A.B CWDMAWB tﬂﬂb&ﬁmﬁumﬂ\aﬂndnfa
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mammwuﬂm;‘ninnd joint mobility; Grade 1Il represent

9 RN DN AN LAY

Grade IV represent a sel of oscillatory small amplitude movements applied at 50
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percentage of joint resistance; Grade V represent a single small amplitude movement

wilh high velocity applied al the end of range or just beyond (Maitland et al, 2005),

The grade of movement can als \1 1 using the positive (+) or negative (-)
sign representing an ind \ . of the resistances,
respectively (Figure 2.3). | of large amplitude of
movements for trealing pain'as @ dominant factor and -: : et of small amplitudes

of movement for

spam:lufmma 0.5-2 Hz. This range is

ﬂﬂ%ﬂﬁ%ﬂw B

A.ﬂﬂlhnalr mmwhmmmmmﬂhmm o
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improve joint mobility.



2.5.3 Repsatition of mobilization

In general, a number of sets of SMT used in the treatment depends on the response of

the joint being treated as well as the change if the symplom after the application.

1-3 sets of mobilization, In

assesses and lreals MNP, “these includ _ posteroanterior, unilateral

e e e e S ¢ vl e
! AN ransverse ANt B eras L J Iﬁmﬂ!

similar to :-:---- s symplom. Additionally, manual therapy experls suggesl a

| ¢ o o/
LRI 1R
ﬂm  while 1o apply ipsilateral unilateral postercanterior to a facet joint for

13
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2.7 Effect of SMT

effective in pain reduction and

. 2007; Martinez-Segura et

increase blood circulation that may pro leal O substances (Maigne

e SO Bagmta—l e ‘

mecha and pr esulting in“an activation of the

interneuron Indnésalhumhmwdmﬂﬂlmaniﬁumﬁanumﬁs
=

TMNINE TR

mﬂhl 19&5} Consequently, hpﬂnaﬂuﬂmnmmwmmmm
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Prain sensaon i ascended via AB and C fibers io spinal cord. @
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2.7.2 Biomechanical mechaniams

The eflect of SMT on increase ROM could be calegorizes inlo two areas; local and

The mechanism of the.improving in ROM after the application of SMT has not been
er release enlrapped
, 7 "\
mm or a8 g affecied inte 1_ tebre 0l 7' il hypaﬂnnic muscle

S been proposing

) . en (Threlkeld, 1992). It was
w-of lorce USEﬁdudng

“during SMT was 81.1 N

(Snodgrass el a m: nnanhamnuuulﬁinmuppﬂadma man subjects are

)i mfmmx -
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2.7.2.2 Adjacen! area

Hlﬂ&bﬂ&ﬂhﬂpﬂhﬁhﬂdhtihsﬁﬁmhﬂumﬂsﬂmmymﬂﬂman

\&j‘ / 3 especially C7 lo T1 (Norlander

el al, 1998). There is @ a& _ iac'.ur contributing the

increased in the stiffness of

stiffness in the spinal column (Chansirinukor et al, 2003). ,,__,ﬂudy investigates the
change in the
pelvis and unconstrained conditions. It was noted that the lumbar stiffness was
increased in constfained condit " o 1 '.3" unconstrained condition. Based
on this study, it N3

shiffness of
investigating on the relatiorship Of tfie slifiness of the thoracic spine and the cervical

sping.

28 Summane

the use of SMT delivered lo cervical spine and that applied to the thoracic spine.

17



Therefore, it was a clear need 1o investigate whether the SMT applied o the cervical
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of this
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using a

Review Committee for Research Involving Human Subjects andfor Use of Animal in



Research, Heallh Science Group of Faculties, Colleges and Inslitutes, Chulalongkom

University, Thailand (Appendix A).




21

3.3.2 An assessor

An assessor (Kongsawatvarakul M.) was recruiled in this study. The asscessor

st could not establish either the abnormal stiffness or painful of

H’ﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi
Q‘mﬂ\ﬂﬂ‘iiu UAIINYIAY
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Figura 3.2 Thacerdcal range of motion device

Thiz & and B ropresenl magnetc neck brace and inchindmelers, respecively The

B1. B2, and Bl represenis disl angle malers measwing the aclive cencal RO

i i aasersl plane, sagpital placs, Gnd rontal plane, relpesineely
The crterionsrelated validity of the CROM has been shown o be valid measure
cervical ROM with the pearson's comelation againsl a radiograph and an
optoelectronic systém ranging from 0.82 1o D98 in all movements (Tousignant et al,
2000; 2002; 2006). The CROM has been shown good inlra-tester reliability with the
intraclass correlation coefficients (ICCs) ranging from 0.84 to 0.95 (Youdas et al,
1991) and good inter-tester reliability with the ICCs ranging from 0.76 10 0,98 (Rheaull
el al, 1992). A pilol sludy was also conducted in order 1o investigate (he lest-retest
refiability of -the assessor recruited in this study (Append C)  High intraclass

correlation coefficients (ICCs) were noted ranging from 0.84-0.95 which was found to

be consistent with the previous shudies (Youdas et al, 1981)

24
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3.4.2 A height-adjustable couch

A height-adjusiable couch with a face hole for allowing the patients to brealthe

"‘t.r; 's lags. The

AU meviwe T
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3.4.5 A mirror

A mirror with the dimension 150x100 centimelers was positioned in front ol the

ARSI IRY
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Figure 3.4 The pre-posiioning in standardized position
A and Brepresen! th anlbenad sy and lahornd vicns, respacinely
B.1. 82, B3 and B4 rapresent elbow position al 80°, bulbocks closed aganst the

Chalr, knisos posiboned ai 90" and Both fest Bt on the Boor, respectively

3.5.3 GPE

The overall change of symploms was noled using a GPE scalg. This scale was used
in the previous sludies to'reflect patient's satisfaction of the treatment (Pool et al,
2006; Haspeslagh et al, 2006). - The GPE scale was shown to the palients 5 minutes
after reatmenl as 7-point scale ranging from 1 1o 7 represent (Tabla 1). Briefly, the 1
while represents completely recovered, 4 represents no change, and 7 represents
worse than ever. To be clinical important change of score, the patient should rate the

spore of either less than 2 scale more than 6 on the GPE scale (Ostelo and de Vet,

2005).

27
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d de Vet, 2005)

A6 Procedure:

This sludy was cC 2, Department of

Physical Therapy, Fac korn University. The

patients was asked 1o fill g lheir demographic data and

their 5 :.c e Thai version
X J

of neck measurement

wmmmmmmmﬂnm The

mzﬁmzm o3, Fab

mmlmmwmﬁwﬁmmMmmmkmaﬂﬂw

o Vit bl bt b i b

therapist then performed the treatment with respect lo the treatment stated in the



concealed envelope. For mobilization group, the physical therapist was asked fo

perform 2 sets of 1-minute repetition of cenlral posteroanterior mobilization technique

srable grade. For manipulation

delivered to the identified

Emhﬁdmnmmm.pahmmummtwﬂmaammuhm

AUt NN

N@Ammmmmmlmlmdﬁarminmurmnqascmaauipaantrmny

ARSI e Ty

1o be statistically significant. The GPE was compared between 2 intervention groups
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and classified inlo three groups; (1-2) improved, (3-5) unchanged and (6-7) worsened

on the GPE scale. The percentages of the number of patients in each group were

AU INENINGINS
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demographic ch‘m.l:ﬁ] (Table 4.1). Table 4.2 represents number of patients in
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Table 4.2 Number of patients in each grade of movement
of mobilization group

Grade of e Number of patients

4.3 Pain intensity

Table 4.3 showed the mea .-:;::-'{: of he - I-realment data, and paired [-lest

resulls of each variable. -est re e sally significant difference of pain
mw Doth Al Anl O st paniyg THWEImenl Dajwaa: Hr: s -' m Hm F‘Et"

.i-?:{"_ T bol L =-5f.".:_l.r

lﬂﬁ"ﬂllh:iﬂl‘l'-r ROM on most painful movement after the use of the thoracic




Table 43 Means (50} and paired [test resull investigating the effects of the trealment within group

Manipulation Group
Baseline Posi-treatment §  p

344 (22.3) 6.8  O0d°
422 (20.7) 52 0o

40.8 (9.8) 10 03
636 (11.6) 14 097
38.7 (B.1) €3 om
BIFH 32 0004
63.9 (8.0) 03 o
67.6(8.3) 19 007

50.3 (15.4) -3 00wt

AN TUANINGAE
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Table 45 The number of patients who rated their global perceived effect in sach of the 7-point

scale afer treatment
, "'I-i Manipukation Group
IJ‘ )
1 = completely recoversd ” y o 5%
2 = much improved a

= T ¥ a

3= glightlyimpeoved
4 = no change *-;___i 13 70
& = slighlly worse

— ////A\\w:::? A
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This study sosteroanterior mobilization
mmum:l: //‘ lnlansrtyandacm
cervical R bilization is not

n\\\ o

ﬁﬂﬁtu'macmbmulmhmn .mmmmﬂmmmm
ﬁ: S NANINEANS...

Saguraulal 2006; Famrﬂaz—c‘-laa—l’anaaatal 2007). Even though negk /pain

QRINASHIHATNARY

noled to be effective in alleviation effect, the amount of the mean of the change score
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were noled to be only 124 mm and 11.7 mm, respectively. These amounts of pain

reduction were considered to be non-clinically relevanl. However, the statistical analysis

n similar to the effectiveness of

score of the neck pain

intensity both al res

than 14 mm considedng

mobilization trea ._' -~ " . Al o B ubjects we e chronic consequently

ocl and each spinal level

spine. Cotwlu?ﬂy bﬂmmmianﬂnnmtpaiﬂumn‘mﬂmﬂunaﬁmhd

ﬁ"ﬁ“ﬂﬁ"ﬂﬂﬁ@%ﬁﬂﬁw“

mmmmmmmsummml

ammﬂmwnﬂmaa

The immediate neck pain reduction afler the cervical mobilization could be explained by

the neurophysiological mechanism proposed by Wright (1995). This is due to the fact



that the innervations of the spinal nerve of the spinal veriebrae being mobilized overlap

to patient’s symploms known as dermatome, myolome and sclerolome. On the other

er the thoracic manipulation
-

mﬁbamgl 3 [P 5 ":,_-,‘._- -.-{, racic and cervica Sﬁl'lﬂ‘, It would

be possible | after the manipulation

resulling in the e. Once the stiffness of the
@ e ol g ol _ "

cervical spine is reduced, the neck pain intensity would reduce. Interpreting Ihese

estigation on either the

ﬂﬂﬂ’?‘i‘lﬂﬂ‘ﬁwmﬂ‘ﬁ

mﬂuuﬂmﬂwmssnhh&camcalmnbiﬂzﬂbnhh&mdcmnﬂpuhﬂmin

9 AT T T N T

these two techniques. This may imply that the effecliveness of cervical mobilization

treatment is not superior 1o the effectiveness of thoracic manipulation in relieving neck



pain inlensity. However, a trend towards the pain reduction shows (hal the thoracic

manipulation would be able lo relieve neck pain intensity more than cervical

mobilization. A plausible explanatic nt difference of the effectiveness
between these two lechnigues

which were shown fo b

unlikely 1o dete

the application o

tion ROM [1.8 (3.2) degrees] after thoracic -r--'i on was noted to be

2Dkt k2NN e
QWA R T Y

relevant (Appendix C).

right lateral fi
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The minimal change in aclive cervical ROM might be related to the number of
reatments being applied by the physical therapisl. This is because the current study
investigated the immediate effect of SMT Bppliﬂtl te either cervical spine or thoracic
spine and allowed the therapist to freat the sm;uc‘tsnmy one visit. Additionally, all of
subjects were in n:ht;-nic: slage, cuns:equamly ihe property of the spine such as
extensibility of tissuedin thedreated area might not have changed after one treatment.
Therefore, it is nolSurprised to note mc‘langﬂ in the active cervical ROM immediately

after the application of SMT in chronic MNP,

it

}
54 Effect of lhe MNhnlpostﬂnMnuhﬂzllbn and the thoracic rotary

posteroanterior manipulation on GPE iy

o

#2204

Interestingly similar distribition of the mm:ﬁmgaqs who rated each score of GPE
was noted; None of the subjects ot worse ate the appiication of Do treatments. The
majority of the subjects (approximate 70 percent) noted no In'fprw'aﬁﬁnl from neck pain
while the rest reported on a decrease in neck pain after the treatment. Comparing these
resulls 1o previous research is limited because there ks no report on.the immediate effect
of the use of SMT in the treatment of MNP on a 7-point Scale GPE. A Question was
raised il.the satisfaction.of the treatment was related 10 the change in the neck pain,
Therefore the relahonships of the GPE and the change score of thewneck pain intensity

were then invesligaled both within and all subjects. It was noled that correlation
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coefficients noted to be fair to good ranging from 0.44-0,69 (Table 5.1). Based on these

results, it may imply that the decision making on the salisfaction of the treatment did not

However, caution is needed

mber of factors influencing

Table 5.1 Spea

Trmmmmfnmmubumnnmmmmmwmm First of all

ﬁﬁ‘ﬁ’?ﬁﬂﬂﬁﬂ’ﬁﬂﬁ o

mﬂhﬂhﬂhlﬂuﬂwa&ﬂuwwh&uhmrﬂh&mﬁamﬂ

4 WTN URIINTIRD
q encugh mﬂuﬂasuﬂwermummhvalandmmpﬁt

the posi-freatment data. Different findings may be noted if either lengthen the duration




of 5 minutues to 10 or 15 minules or inform the subjects to focus only on their symptoms

or pain intensity which they firstly felt before taking measurement. This may affect the

of these two lechniques on

. ,dﬂfﬂl‘aﬂl results follow the

unnadcpuh sity. Finally, msmﬂthmqui‘dhnn‘hrtn er understanding of
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a1

cervical ROM in all directions: ce: qr' 'i sl o b < 0.01 ansion (r =098, p <
0.01), left ateral flexion (r = 0.82, /5 < 0.05), righ exion (r = 0.84, p < 0.05), et
rotation (r = 0.94, p < 0.05), right rolalion (r = 0.8, p < 0.05) (Tousignant et al 2000, 2002,

the intraclass mhmua (ICCs) ranging from 0.84-0.95 and good inter-lester

ms ol g 1) et

mmmmummﬁp«mdmmuamngingmnm .98

q RT3 8N 1A1INYAY



Allhough these previous studies showed excellent intra-tesier reliability of CROM, it is

recommended that all studies should have to conduct their own reliability study. This is

C Il Study design

A lesl-relest

The independent

C 1l Participants

Twenty mechanical
inclusion and the' exc

Prior to the H'—-" ent, each participant was required to give

g
aﬁf‘mnizu AT 8 &

itlen informed consent



C IV Dulcome measure

To determine the reliability Between the. session, the ICC,y, were oblain using the SPSS
The level of agreeme when the ICCs was
between 0 and 0.25, fair when it was bel _' -'j" 50, moderate to good when it was
between 0.50 and 0.75, and goad 1o excellent when it Was greater than 0.75 (Poriney and

ere slatistical

ine slatistical

Y |
g to the properties of the normal curve, there Eaﬁﬂamnmamnha

The small

reliability.

ATV R S



Formula 1 5EH=$DKJ1-r

SEM, 5D, and r represent the Standard Error of Measuremenl, the Slandard Deviation, and he

MDC and z s the Min P_-;_.- dthe 7. 7‘; ively (Jette et al, 2007).

C VI Results

ic data of the

paticipants is presented in Table C |, The ICCs;; ues are summarized in Table 2. The
intra-tester reliability showed excellent refiability wi CCsyy z values (mean 0.9, range

ons. Thel —'J 0 9.06 degrees,

mpmﬂvmﬁalli. jlot stucly are ¢
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Table C | Demographic data of participants (n = 20)

Mindmum Maan (S0) Maximum
Age (year) 63
Mass (kilograms) I
Height (meter) 177
Table C Il The intra ol CROM (n )

MDC

(degrees)
Flaxion 68 906
Extension 0.9 =il 246 7 6.81
Left Lateral Flexion 080 I:"—“'I 278 7.70
Right Lateral Flaxien 085 067084 | 212 0 5.87
Left Rotaton 1! 7' - -; J : [ s 5.80

Right Rotation b, - 7.06

ICCs, €1, SEM and MOC represent tha.iniractass corelation CosMICient, confidence intenval, standard error of

cwvi

wﬂmmﬁ , in this

el al, 1992). MWHMIC&MBMWMMW

| i b e Al

nmmlnallmﬂmmwm’smwﬁahhcm This result suggeslts that the



changes of aclive cervical ROM of more than 10 degrees would be justified to be clinical
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APPENDIX D

THAI NECHK DISABILITY INDEX

A amrhiannmiAsniisngnsaae (Luckumnuepom, 2007)
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APPENDIX F

PARTICIPANT INFORMATION SHEET

dayndminlsznnsmesandagiiiiudnluemide
(Patient! Participant Information sheet)
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APPEMDIX G

INFORMED CONSENT FORM

Tudusssranlrnsmesiniagidauinlunside
{Informed consent farm)
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APPENDIX 1

INSTRUCTION FOR PARTICIPANTS

Instrucion for participants to perform aclive cenvical range of molicn in one starting position: six
ManNEUVBS
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a Cervical left lateral flesson
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APPENDIX J

DATA COLLECTION SHEET FOR MAIN STUDY
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APPENDIX K

DATA OF MAIN STUDY

10.0
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28 M 10.0
20 M 30.0
30 M 6.0
3 F 422
a2 M 12,0
33 F 40.0
e F 40.0
35 M 40.0
6 F 38.0
37 F 356
i} F At
39 F 18.0
40 F 4440
41 M 20.0
42 F 20.0
43 M 36.0
44 M 28.0
45 F 356
46 F 34.0
47 F 34.0
48 M 12.0
49 280
50 30.0
51 \ ""_ 26.0
52 M B _, ; | 35.6°
53 F 42 162 63 L 280
54 M 30 1.80 83 16.0
55 F ‘o . g . 20,0
o FLUWEEVIEETINE T Tae
55 Q] M a2 160 65 300

34 & 182 81

RIANNSURRANEIAY

with 2. There wers @ number of subjects who could nol answer em B° as they do not drive s marked with *. Tha possible lotal

ol thes WIDM sCale for thise subcts ang INgn Fanged from 0 ta 45 The percanlag of thi MO is then calculated by mullipbang thi
Farwr clka with 100 and dividing by 45.
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Table K || Basaline and post-treatmant data for mobilization group (n=30)

Pain intensity (millimelers) “Agtive cenvical range of motion (degreas)
On most On most
Lt Lateral Ri. Lateral
participants Al rest painful Flexion Exiension _ : Li. Rotation Rt. Rotation painful GPE
flawion Flaxtion
movameant - monermant
pre post pre post pre post Pre Spost . pe post pre  post pre post pre post pre  post
1 62 15 70 a1 8 a2 7 I 45 a8 3® 38 64 74 64 56 48 42 2
2 76 56 87 80 28 24 60 68 34 40 40 42 62 62 60 64 28 24 3
3 17 14 a3 27 s 32 66 68 42 44 34 40 56 68 62 68 62 68 5
4 25 13 54 28 50 48 0/ 92 .48 50 45 48 70 6 70 72 66 70 2
5 5 & 6 8 40 20 8 & M 3, 8 ¥ 72 72 B84 84 M 32 4
6 21 19 29 25 40 38 44 40— 18 20 20 22 40 44 40 40 38 40 3
[ 23 24 60 73 48 58 i2 68 42 8- W 3{! T2 T4 B4 B4 48 58 3
8 72 64 83 73 40 48 68 B2 Y S| 42 32/ 66 60 70 58 68 62 2
9 /@ 12 62 4 64 54/ 74 B0 44 40 3@ @0 82 78 8 74 B8O T4 3
10 67 55 85 80 50 54 I 2 40 s 3 62 £6 72 66 28 28 3
1 21 15 25 15 46 50 56 60 iz A 4 36 62 62 60 64 56 60 2
12 38 26 72 79 36, 36 58, .56 34, .36 22 - 2B, 54 &0 52 54 54 B0 4
13 rid 74 B3 79 26 @ 26 260 34 3 28 28 |30 40 42 50 54 26 34 3
14 28 20 42 29 0w 32 70 78 kM 2 50 60 58 B4 58 B4 2

*pre and post represent baseline and post-ireaiment data; respectivaly.

oL
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Pain intensity (milimeters) Active cenacal range of motion (degreas)
On most On maost
parficipants Al rast painiul Flaxion Extens:on IJL L T Lt Rotation RL Rotation painful GPE
flgxion Flgatian
moyement = movemeant
pre  post pre post pre post . Pre “post ple post  pre post pre post pre  post pre  post
15 8 9 69 72 32 40 W0 S 44 % B W 38 70 72 70 70 32 40 5
16 25 19 3 2 3% 30 @8 /g8 . sp 4 4. 48 60 7O 72 7T B 3 3
17 a1 u s3 = 2 w4 4 f52 v’ 28 8 2 58 54 68 T4 W 28 3
18 2 2 s 2w 32 3 feof B a2 as @ % e e 6 6 2 3B 3
19 32 10 26 10 48 40 8 res 48 :'1_.51: a0 42 66 62 B8 78 48 48 2
20 T 0 60 0 0 42 T2 070,032 6 42 36 62 62 T4 76 42 %/ 2
21 20 14 8 20 30 36 66 72 3% 48 p ® © 02 7 T 7 8 T2 2
22 a1 M 74T 50 42 66 60 42 30 38 3\ 60 62 70O 70 0O 70 4
23 64 46 45 30 44 38 48 80 2 /24 28 28 54 55 66 74 48 50 3
24 2 2 =N N 2 8l s B 2 W D 24/ 6 6 50 S0 2 2 3
25 57 42 B4 59 26 38 60 60 22 36 34 3B T4 70 78 80 24 ¥ 3
26 61 15 72 40 20 30 | 62 60 38 40 220 (@ e 712 T4 M 220 0 3
27 4 38 43 20 3% 34 50 4 28 286 28 28 60 60 64 60 3B M 2
28 80 58 63 56 420 72 2 oM 5 40 51 5 74 7 63 69 50 a0 2
29 g2 42 59 45 50 50 S0 44 30 28 a2 26 66 62 72 78 50 a4 2
30 55 37 67 53 38 39 70 69 3B 40 22 20 58, ,60 73 73 38 3 2

*pre and post represent baseline and post-reatment data) respectively.

i



Table K Il Baseline and post-treatmant data for manipulation group (n=30)

78

Pain intansity (millimaters)

Active cervical range of motion (degrees)

On most
participants Al rest ki Flexion Extension W ™ Lt. Rotation Rt. Rotation painful GPE
g rmant faxion Flaxtion
movamant
pre post pre post pre post Pre. post pra  post pre  post pre post pre post pre  post
1 (5] 51 77 56 52 48 . 62 80 48 50 38 36 68 66 B4 64 [:X B4 3
2 29 0 80 0 44 46 T4 76 agy, 40 26 a0 60 60 &0 68 60 B0 2
3 49 6 87 25 50 50 76 74 48 46 a8 38 68 62 70 78 38 38 2
4 57 41 54 44 50 46 88 g2 48 48 40 48 68 66 [E2:] 70 40 48 2
5 35 14 43 41 42 40 32 38 23 2 24 26 49 50 41 43 23 21 3
6 62 53 54 48 18 20 50 64 48 ——38 30 36 58 B2 64 76 58 62 4
7 g5 61 92 49 36 36 33 38 32 34 28 38 57 62 57 59 a3 38 3
8 69 32 66 66 30 A0 52 49 28 28 26 23 54 50 62 63 &2 63 4
g 36 5 51 20 42 &0 T2 a0 a8 40 38 L 70 70 62 66 T 80 2
10 &1 58 63 62 30 32 58 66 34 28 32 28 68 62 72 64 72 64 3
1 52 46 48 43 34 40 42 50 30 30 30 30 62 62 &0 64 34 40 3
12 58 47 54 49 34 32 68 70 40 38 36 40 58 58 50 50 34 32 2
13 3 24 53 30 42 36 64 &0 40 39 34 32 55 50 63 66 34 32 3
14 22 6 23 5 40 46 B4 64 44 48 34 36 (] 78 68 74 40 46 2

*pre and post reprasent baseling and post-raatment data, respectively,
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Fain intensity (milimaters) Active cervical range of motion (degrees)
On most
On worst L!.,Laiaml ‘Rt Lateral _ .
participants At rest Flexion Extension Lt Rotation Rt Rotation painful GPE
movement flescion Flextion
movamant
pre  post pre post pre  postPra _oPost  ‘prd post  pre post pre  post  pre  post  pre  post
15 38 3 sS4 25 28 28 0 /60 3w a2 0 @@ 5 5 64 66 W ;@ 2
16 3 1% 51 34 3 30 6§ /68 '3 a8 @ 38 76 76 76 76 68 68 2
17 a7 41 50 50 30 0 saf 58 W w6 40 4 62 6 70 70 40 40 3
18 51 41 59 53 44 48 47 /8 @a3s | 2% .2 6 67 64 6 33 35 3
18 0 2% 6 51 41 a1 720 B9 . 46 u;u 43 47 68 51 72 12 41 41 3
20 20 15 20 16 34 36 B4 0 42 N ﬂ': % 38 58 80 74 76 32 34 4
21 2 4 66 66 43 30 64, 8 40 iﬁ“ M 34 73 T2 B0 B0 B4 BB 4
22 63 62 76 75 32 W 6 T4 48 48 50 S50 80 8 76 70 S50 50 3
23 64 4 82 32 40 40 6258 -4 8 = 2 60 6 76 70 40 40 2
24 72 63 70 83 B0 62 60 58 62 60 49 ﬁa J 70 73 1 T4 B0 62 2
25 69 s 7 76 58 564 76 76 56 48 42 a0 70 0O 74 T2 7 76 4
26 60 5 72 6 46 S0 42 52 90 % 2% 2B 64 6 72 74 4 5 3
27 86 74 5T 4 3B 45 65 64 34 37 30 33 B4 5T 74 69 3/ 45 3
28 49 3 48 2 44 44 B0 60 42 45 6 38 84 70 B4 58 42 46 1
29 20 7 0 21 34) |30 Lvo0 Bd Lod | @iV 2] ® 6 46 so 70 74 3
30 46 20 55 47 56 S8 S8 S8 .38 34 38 38 68 67 64 68 56 58 2

B
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TABLE Il  First and Second repetition of active cenvical range of motion

Active cervical range of motion

Participants Leftrotaton  Right rotation
2nd 15t 2nd

1 64 70 60
2 72 78 76
3 54 m az
4 47 58 59
5 58 ] 69
6 60 64 69
7 70 70 74
8 56 63 B3
9 68 64 64
10 65 61 69
1" 52 68 66
12 45 39 a1
13 67 64 69
14 ] 69 G4
15 68 72 70
16 65 B4 59
17 68 52 50
18 52 T2 73
19 (=] T4 72
20 [ T4 T2
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LETTER OF ACCEPTANCE FOR PUBLICATION
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