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ABSTRACT

Impairment of cervicocephalic and head joint pasitsense has an important role in the recurrent ahabnic of
cervicocephalic pain. The various tools are sugegshor evaluating the cervicocephalic joint pogitisense.
Although reconstruction of cervical angle is a @ criterion for measuring the cervicocephalicoprioception,
the reliability of this method has not been congljeticcepted. The purpose of this study was taiataintra-rater
reliability of cervical sensory motor function andrvical reconstruction test in healthy subjeaigerty four healthy
subjects (25.7046.08 y) through simple non-prokgbisampling participated in this single-group reged-
measures reliability studyrarticipants were asked to relocate the neck, asigtely as possible, after full active
cervical flexion, extension and rotation to the lafid right sides. Five trials were performed fach movement.
Laser pointer was used in head of patient. Theadiz between zero spot and joint position whiclepahad been
reconstructed, was measured by centimeter. Intaasclcorrelation Coefficient (ICCs) and Pearson'srelation
coefficient test was used to determine intra-rateliability of variables. The results showed thatra-class
correlation Coefficient (ICCs) values with 95% ddehce interval (Cl) and the standard error of tmeasurement
(SEM) were good to excellent agreement for a simglestigator between measurement occasions. biass
correlation Coefficient (ICCs) values were obtairfed flexion movement (ICCs:0.75, good), extensmmvement
(ICCs:0.81, very good), right rotation (ICCs:0.6d00d) and left rotation (ICCs:0.64, good). The éemeephalic
relocation test to neutral head position by laseirnper is a reliable method to measure cervicalssey motor
function. Therefore, it can be used for evaluatigvicocephalic proprioception of patient with cieocephalic
pain.
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INTRODUCTION

Proprioception is a common expression used foddseription of [efferent or afferent] elevator dataafferent's
proprioceptors on central nervous system path méreabneuromuscular movement and is included jbinhesthesia
and joint position sense[l]. Proprioception affésenf cervicocephalic muscular are played importaié on
pasture control and walking. In fact , when thefgrenance of cervicocephalic muscular nerve had defe by
pathology, trauma and manipulation such as vibmatind fatigue, the control of walking and balanceuld be
detected[2]. Clinically, the outcomes of changecefvicocephalic mechanoreceptors sensivity may Begm@ of
dizziness, light headness signs, impairment of fz&laand reduction of neuromuscular protection. &foee,
performance of proprioception system as one batastoeuldn't be forgotten[3]. In the other word, gioception
evaluation and assessment must be done by physiptsie[3].

As a result, in order to evaluate the ability ofvdgocephalic proprioception, the reliability andlidity instruments

are very important. Although, the various test amtruments for evaluation cervicocephalic propejaion have
been explained, there was controversy about evatuaft cervicocephalic proprioception ability inreeal spine
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[2].Several clinical tests were designed for evidumaproprioception ability in cervical spine. Teatuate cervical
sensory motor function, one of suggested clinieat ts Cervicocephalic relocation test. This teas wWescribed by
revel et al 1991 years [2]. the reliability of thést hasn't been sufficiently investigated[4]Hege tests, there were
differences between results from higher repetitievel[5] to fewer repetition [1]level [4].The ceodcephalic
relocation test to neutral head position is perfedrhy laser pointer and this test is very usenttig6]

There are several studies which they indicatedléiiy of this tool [1,2,7]. Pinsualt et al. [2008howed that there
is a median to high reliability level [ICC= 0.3978] in cervicocephalic relocation test to neutrahth position.
They reported that the reliability of this testri@ase with enhancement of repetition numbers [k & al. [2001]
measured kinesthesia sensibility in subjects whttogic pain in cervicocephalic and healthy subjetisy observed
a few impairment in patient with non-traumatic ¢eocephalic pain in kinaesthesia sensibility[7]&lStrimpakos
et al. [2006] evaluated test and re-test interetestliability of cervicocephalic joint positionrs&e and reported its
reliability for all cervicocephalic movements frdow to median level[ICC=0.01-0.50][1].Jorgensonaét[2013]
studies test and re-test and inter tester reltghifi healthy subjects and subjects with cervictedip pain and
reported an pain between low level [0.02] and gieedl [0.66]and aren't suggested the use of tisigdeWhereas,
a same study was performed by juul, et al. [2013) weported this measurement from median to nduagly level
[ICC>0.48-0.82][8].A study was performed by Chen eff2013] who evaluated several measurement methads fo
cervicocephalic position sense in patient with m@eephalic pain and healthy subjects which ultehyasupposed
joint position error torsion test more suitable rnthaaditional method due to the elimination of vesar
system[9].In another study, Swait et al. [2007]d&s head repositioning and head-tracking errorsormal or
healthy subjects. They obtained the most repetitiith 5 repeat times or more than it [0.73-0.84][ABother
study was performed by Roren et al. [2008] in ortlecompare usual method which introduced by Ravadt 3-
dimentional method with ultrasound method amondep&t with cervicocephalic pain and healthy sulsietthe
results was indicated that maximum mistake ratepfdients with cervicocephalic pain in both metho#iso, the
repetition for both methods was reported as meditn[ICC=0.68][11].

In spite of, there were various and several stuatyutireliability cervicocephalic position and primmeption. In

these studies, the different results are obtaineoh fdifferent repetitions number and differences albserved in
applied methods. Therefore, the purpose of thidystuas to evaluate intra-rater reliability of ceadi sensory motor
function and cervical reconstruction test in healhbjects.

MATERIALS AND METHODS

Study design

This study was a Single-group repeated-measuresbitiy study. Twenty four healthy subjects thrdugimple
non-probability sampling participated in this studiphis study was done at Physiotherapy Clinic, dalme
University of Medical Sciences. All participantgised written informed consents.

Participants

Twenty four healthy subjects with mean age 25.7086years participated in this study. Their demoli@ap
characteristics are shown in Table 1. Inclusiorteda were without history of cervicocephalic pagquiring
medical care and age between 18 and 45 years.c&iljere excluded if they had current or previoeskrpain, a
history of trauma or previous surgery at cerviegjion (7, 9).

Data collection
Firstly, demographic data; Age, height, weight, Body mass index (BMI) were measured.

All measurements were performed by one physiothistapubjects evaluated in two terms with inted/2lhours(7-
9,11, 12).

In order to test, the subjects sat directly on arclwhereas chair had a dorsal support in thoraixlambar area and
legs were completely settled on earth. Femoral ke joint placed on 90 degree of flexion moveménthair
placed on interval one meter of grind plate attdctee wall and opposite the patient. In order tordase the
limitation of head movement, Laser pointer fixedpatient head. The vertical interval of pointergtind plate on
wall measured again and tester has ensured tcedt@atinterval one meter between pointer and wddlo, tester
ensured about head and cervicocephalic naturatigmosand a direct look at wall (patient looked atvard
directly).laser's contact point and grind platesasrce point was marked. Then, the patient closeéyes and to
ensure for doing this action, the cover was toectbe eyes.
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Again, the primary and normal position was recarterd for patient, so that laser point and pagiimad point
overlapped. Thus patient was asked to rememberpibsstion. Then, patient was done by randomly ofe o
movement including flexion, extension, left andhtigotation movements in cervicocephalic. In ortteperform
flexion movement, patient was asked to near his thithorax, then returns carefully with primarydamormal
position, the new point was marked by patient whivoduced as a primary position. In order to penfdhe
extension movement, patient was asked to look eft and again reconstructed primary position andrier to
perform the relocations, patient was asked to esdis/her head to right and left direction andonstructed
primary position.

The patient was asked to perform all movements wigiximum movement range. Test reported in eaclctibre

for five times. The interval between zero point gotht position which patient had been reconstrdicteas

measured by centimeter and became degree by heipimgtriangle calculation program's designed wsafe. To

initiate each new movement, tester adjusted manttad patient head in normal position and hasesgnted optic
or verbal feedback during test for patient .bef@sting; the subjects were performed to test aaédnd learning
stage. The speed of test performance tasmtrolled. Therefore, it recommended subjects whrform the test
with desirable speed(6, 8, 13, 14). Another timthés method with 12 hours similar stages werefqgrened for

evaluating test re-test repetition.

o
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Figure 1. The execution of the cervicocephalic ret@tion test to the neutral head position required sbjects, with eyes closed

Statistical Analysis
Results were presented as mean values and stashelaadion (SD). Criterion of significances was agtp<0.05.

Kolmogrov-Smirnov test was used to describe nomligttibution. Intraclass correlation coefficien€l) Pearson's
correlation coefficient test was used to deternmii@-rater reliability of variables.

RESULTS

In recent study, twenty four healthy subjects witkan aged 25.70+6.08 years participated that guimetric
specification has been reported in table 1.
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Table 1:Demographic characteristics of subjects

Mean | Standard Errof  Std. Deviatign
age 25.71 1.24 6.08
weight | 61.88 1.58 7.72
Hight | 164.54 1.09 5.33
BMI 22.82 0.48 2.35

The result of kolmogrov-smirnov test showed thhbhiariables had normal distribution (p> 0.05).

The descriptive amounts for studied variables io terms of evaluation are showed in table 2.

Table 2: Descriptive statistic of variables

variables - Mean +SD -
First trial | Second trial

Flexion* 5.48+2.40| 4.96+1.97

Extension* 6.25+3.13| 6.62+2.53

Right Rotation* | 6.22+2.13| 5.90+2.11
Left Rotation * 6.26+2.58| 6.09+1.70
Flexion** 3.14+1.37| 2.83+1.14
Extension ** 3.58+1.78| 3.79+1.45
Right Rotation ** | 3.55+1.22| 3.38+1.21
Left Rotation** 3.58+1.48| 3.48+0.97

* milimetr

**degree

Table 3: Intraclass correlation coefficient (ICC) Rearson's correlation coefficient test

Variables Pearson(r)| cronbachs alpha| ICC | Lower Bound| Upper Bound| SEM1 | SEM2
Flexion* 0.61 0.75 0.75 041 0.89 0.49 0.40
Extension* 0.69 0.81 0.81 0.55 0.92 0.64 0.52
Right Rotation* 0.47 0.64 0.64 0.17 0.84 0.43 0.43
Left Rotation * 0.51 0.64 0.64 0.16 0.84 0.53 0.35
Flexion** 0.61 0.75 0.75 041 0.89 0.28 0.23
Extension ** 0.69 0.81 0.81 0.55 0.91 0.36 0.30
Right Rotation ** 0.47 0.64 0.64 0.16 0.84 0.25 0.25
Left Rotation** 0.51 0.64 0.64 0.15 0.84 0.30 0.20

The statistical results are showed that theregsaa level of test reliability in the reconstructiof cervicocephalic
flexion angle (ICC=0.75, r=0.61). The statistioasult are showed that there is a very good levidsifreliability in
the reconstruction of cervicocephalic extensionai¢C=0,81 , r=0.69). The statistical are resales showed that
there is a good level of test reliability in thecoastruction of cervicocephalic right rotation anglCC=0.64 ,
r=0.47). The statistical are results are showed tthere is a good level of test reliability in theconstruction of
cervicocephalic left rotation angle (ICC=0.64 , i50).

As you are observed in table 3 ,based on ICC amqutie rate of agreement for evaluating flexioight rotation
and left rotation and also deviation rate of themeements based on degree had been good and theniGant for
extension movement and deviation rate based oredeaxptained by very good degree[15].

DISCUSSION

The finding of this research showed that there wealerate to high intra-rater reliability of cemgephalic
proprioception at four main directions had beeragdel.

In many researchers and papers have been repbeegduction of kinaesthesia ability, reductionmadvement
sense and reduction of patient control with cemémhalic pain result from trauma and or cervicoediphpains
without special cause[6, 13, 16, 17].The impairmaetated on motor nervous control in automatic freith not

return to its normal performance if pain eliminatétierefore, failure of motor nervous control sashimpairment
of cervicocephalic and head joint position sense ba played impairment role on recurrent and clorafi
cervicocephalic pain which this fact has been priegkin many studies(18-20).

The result of our study are similar to results whieported by Pinsault et al, so that they repontelli the repetition
of this test on active relocation movement witlepatition times (ICC=0.72)(2).The reason can bateel to use the
same measurement method and also the studied ysedeth had included healthy subjects. Alexandraalet
reported, median repetition (ICC=0.68) for this hoet such as out study(11).In addition, anotheristudvere
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performed that repetition of this method determ{be®, 8, 10, 21-24)in these studies, the use isfritethod for
evaluating the cervicocephalic proprioception imicl has been suggested. A study was performedexyifR2001
year who hasn't observed impairment of cervicockplp@int position sense in patient with cervicobaefic pain,
fewer numbers of samples can be considered asarredthis difference between the results of tudysand study
suggested by Rix (2001).There is another differéndais study which includes 10 repetitions focleanovement.
Whereas, in a study was performed by Pinsualt viooved to decrease ICC amount by more repetitiorrd s a
possibility that head tracking test to neutral hpadition is required attention and knowledge. fevpus studies
observed that tests are reported, the learninguaand loss motivation and attention effect iaumidable (2, 25)
By contrast, studies such as Jorgensen (2014m&tkios (2006), ICC amount for this method obtaseldw level.
Therefore, they aren't considered durable methodhése studies 3 repetitions have been used, ahenany
studies confirm the repetition number for obtainthg most stable and careful and accurate evatyatis, 3
repetition times may be insufficient to ensureittea evaluation. In addition, the difference of mead methods is
another cause of difference in the obtained resAlso, the subjects’ age increase who had pasgtieb in these
studies compared with our study can be one effedtetor in these results. The active movement yweréormed
during test which required to act the cervicoceighibntal and dorsal muscular in all layers. intsmf spindle
muscles are significantly participated body positsgnse , these results probability are showedphelle muscle
activity decrease with age increase because , stgamil antagonist participate proprioception data.

To decrease the sensibility of cervicocephalic &sthesia in difference directions is indicatednréase the sense
activity of cervicocephalic muscular. Also, jointroprioception which able to bear the weight (such a
cervicocephalic) is decrease with age increasdéf6ne study was performed by Chen et al who ptesedPE
torsion method is more suitable than traditionalhad due to elimination vestibular system(9).

Whereas , it observed that vestibular system iseaat high speeds and also has not been obsermvédose who
have that failure of vestibular system comparedh MREs increase control group(27, 28).

The result of this study showed that cervicoceghalocation test to neutral position is a duratsieerion for the
clinical measurement of cervicocephalic propriomapt As the impairment of kinaesthesia abilitiesd an
performance is caused to impair the movement angement control, the study of this aspect of outc®med
impairments is considered as a necessary partabfizion program and rehabilitation care. as altesureturn the
kinaesthesia abilities has been recommended ascateédivolvements purposes and also has been seggtsit
should be evaluated among subjects with cervicaeppain. Therefore, it is important that consistg data about
proprioception changes collected in order to eveltize medical involvement effect.

CONCLUSION

Based on the findings of this study, there were enaig to high intra-rater reliability to measureveacephalic
proprioception. Therefore, we conclude that Laseinter is a reliable tool to measurement of cervégahalic
proprioception in healthy subjects.
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