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INTRODUCTION 
Anatomical [1], morphological [2], and mechanical [3] 
models have supported the roles of proprioception and joint 
stability played by cervical multifidus.  Furthermore, 
patients with chronic neck pain have demonstrated decreases 
of cervicocephalic kinesthetic sensibility [4]. However, 
fewer studies have investigated the relationship between 
change of cervical multifidus and cervicocephalic 
kinesthetic sensibility.  The present study was to 
investigate the changes of cervicocephalic kinesthetic 
sensibility in patients with non-traumatic neck pain, and to 
investigate its relationship with changes of thickness of 
cervical multifidus. 
 
METHODS 
Fifty nine participants (30 patients with neck pain, 29.1±5.3 
years old, 15 women and 15 men; 29 asymptomatic adults, 
29.4±6.4 years old, 16 women and 13 men) were recruited 
to investigate the multifidus activation patterns during 
isometric head extension against a fixed strain gauge 
(U3B1- 50K- B, Minebea Co., Ltd., Singapore). This force 
recording system was synchronized with ultrasonographic 
system (HDI 5000, ATL, USA). The measurement of 
muscle thickness at rest (Tr), at maximal contraction (Tm), 
and change of thickness ( T△ ) [5] was normalized with 
body weight.  Cervicocephalic kinesthetic sensibility were 
recorded using ultrasound-based motion system (Zebris, 
CMS 70P, German).  Head-to-neutral head position and 
head to target repositioning tests in three cardinal planes 
were examined to represent cerviocephalic kinesthetic 
sensibility [6]. Linear regression was used to determine the 
relationship between thickness of cervical multifidus and 
cervicocephalic kinesthetic sensibility. 
 
RESULTS 
The cervicocephalic kinesthetic sensibility in patients with 
non-traumatic chronic neck pain is decreased during a 
specific reposition test, from flexed position to neutral head  
 
Table 1: Joint of position error (Root-Mean Square Error, 
RMSE) of cervical spine 

 *p<0.05 represent significant difference between groups  

position (Table 1). After controlling age, gender, 
psychological and pain factors, the reposition error during 
rotation from left rotated position, and from flexed position 
to neutral head position is significantly related to the 
thickness of cervical multifidus at C4 and C6 after maximal 
contraction, respectively; while the reposition error toward 
extension position is related to the change of thickness of C5 
cervical multifidus after contraction (Table 2). 
 
 
 
Table 2: Regression Coefficients (β) of the linear regression 
model for determinants of Root-Mean-Square (in degree) of  
cervical joint reposition test of neck . 
 

*p<0.05 represent significant relationship. 
 
 
CONCLUSIONS 
The present result demonstrated the proprioceptive role of 
cervical multifidus.  Whether the training of cervical 
multidifus could change cervical proprioception required 
further investigation.  
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Movement 

Back to neutral 
Asymptomatic 
(°) (mean±SD) 

 
Symptomatic 
(°) (mean±SD) 

FLEXen 5.0±3.1 5.4±3.3 
EXTfn* 3.8±3.0 5.6±3.7 
LROTrn 3.9±2.6 3.8±2.3 
RROTln 3.3.±2.1 4.3±3.1 
RSBln 2.7±1.8 2.4±1.5 
LSBrn 2.8±1.5 3.7±2.5 

 Neutral to target Back to neutral   
Factors   EXTne LROTnl EXTfn LROTrn RROTln RSBln

Age -0.13 0.13 0.15 0.15 0.00 -0.18
Gender -0.14 -0.18 -0.1 -0.28* -0.28* -0.02

Pain       
Intensity -0.18 0.42 0.24 -0.07 0.11 0.28*
Frequency -0.15 0.80* 0.20 -0.05 -0.03 -0.08
Duration -0.17 -0.61* 0.17 -0.02 0.04 -0.12

Muscle 
thickness 

 
 

 
 

 
 

C4Trnbw 0.15 0.00 -0.09 0.04 -0.16 0.02 
C4Tmnbw 0.18 -0.03 -0.17 0.00 -0.41* -0.04
C4ΔTnbw 0.09 -0.05 -0.15 -0.04 0.10 -0.09
C5Trnbw 0.18 -0.13 -0.18 0.02 -0.14 0.13 
C5Tmnbw 0.22 -0.17 -0.32 -0.07 -0.12 0.03 
C5ΔTnbw -0.29* -0.12 -0.22 -0.17 0.03 -0.16
C6Trnbw 0.03 -0.09 0.26* 0.16 -0.09 -0.09
C6Tmnbw 0.04 -0.08 -0.53 0.05 -0.03 -0.11
C6ΔTnbw 0.02 -0.00 -0.23 -0.19 0.08 -0.09
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