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Abstract



Background: Although the role of afferent input from cervical muscles on the control of posture and locomotion is recognized, it is surprising that there is absence of data reporting whether joint position sense at the cervical level is impaired in older healthy adults.


Objective: to assess the cervical re-position sense accuracy among the normal individuals. Design: Observational Study.



Methods: 140 samples were taken in both males and females which were divided into 7 groups depending upon their age criteria. Each group had 20 individual which were asked to perform neck repositioning accuracy test.



Results: It shows age group from10-19 x axis 8.63 ±5.54, 10-19 y axis 10.7±6.14, and 20-29 x axis 7.61±5.34, 20-29 y axis 7.28±4.23, and 30-39 x axis 8.03±6.19, 30-39 y axis 7.61±5.63, and 40-49 x axis 9.40±6.33, 40-49 y axis 7.31±5.08, and 50-59 x axis 8.15±5.86, 50-59 y axis 8.03±5.89, and 60-69 x axis 9.38±5.66, 60-69 y axis 7.93±5.70, and 70-79 x axis 8.78±5.98, 70-79 y axis 9.71±6.21 .According to ANOVA 'p' value is .668 statistically not significant



Conclusion: This study was designed specifically to compare cervical joint position sense in normal individuals. There was increase in accuracy of cervical reposition sense in adults than in older age.



Keywords: Cervical; Cervical re-position 








Introduction



In modern society lot of people have using computer and frequent use of cell phones those have musculoskeletal disorders of neck and shoulder position .Postural stability is essential factor in physical therapy as the changes in posture lead the change in muscle activities or load on each joint according to the positions of joint related to alignment of human body and these changes have impact on musculoskeletal system [1]. The compensatory action of neck and head changes depends on position of person whether standing or sitting [2]. Position of head and neck depends on the tension in both neck extensor muscles and neck flexor muscles, any unbalance in these two group of muscles changes in position of head in musculoskeletal system [3].



Cervical position depends on proprioception of joints, muscles, tendons because position and motion that were delivered by receptors located in muscles, tendons and joints [4]. The term "proprioception" originally defined by Sherrington in 1906 as "the perception of joint and body movement as well as position of the body or body segments in space" [5].Proprioception involves mechanoreceptors present in (articular, muscles and tendons) [6,7]. Proprioception changes from younger age group to elderly age group in normal individuals [8]. There is any damage on muscles or joints may bring about a dysfunction on muscle spindle and proprioception could decrease according to a structural change caused a chemical change or damage around the muscle spindle, if there is any damage in proprioception it will be difficult to make a proper response based on collaboration with related muscles [9].





The proprioception may be divided into muscle, skin, and joint proprioception and it gives information from the joints, tendons, ligaments, muscles and skin. Both muscle spindle and golgi tendon organ are dynamic receptor of muscles and tendons, main function of muscle spindle is to accept the changes in length of muscle and the speed of change which are delivered to nervous system & main function of golgi tendon organ is to detect the changes in tension between muscle tendon units [10]. Cervical proprioception depends on muscles surrounded by cervical vertebra which facilitates the head and neck movement and muscles in depth which are attached to the cervical vertebra as they are located in depth [11]. Many neck muscles have certain number of muscle spindles per unit, so it can be assumed that the muscles are requested to have high level function of proprioception [12]. Therefore, this study aims to identify cervical position and accuracy changes from younger age to older age group [13-15].



Methodology



This study received institutional ethical approval from SRM college of Physiotherapy, SRM University. All participants provided informed written consent.



a)	Participants: 140 subjects were recurred for this study. Subjects who had an external injury or neurologic damage around neck, cervical spine and recent facture were excluded, because such injuries could have an impact on results of the study. Subjects included were normal healthy individuals (10-80 years).



b)	Outcome measure: Head repositioning accuracy and neck proprioception was measured using a cervical range of motion (CROM) tester. The CROM tester has been devised to measure the cervical range of motion, and it also helps to carry out an objective measurement of neck flexion, extension, lateral flexion and rotation.



Procedure


Subjects were divided into 20 in each group with difference of 10 years i.e (10-19,20-29,30-39,40-49,50-59,60-69,70-79). before measuring the cervical accuracy subjects were seated with backrest and neutral head position should be maintained. Graph sheet will be attached to the wall 2cm away in front of subject for measuring the head repositioning accuracy. Subject should sit in erect with head in neutral position accordance to graph sheet. after wearing helmet with a laser pointer attached on helmet , the subjects was asked to aim the beam at the center of the graph sheet .now subjects were asked to perform the active movement in one plain a) In flexion and extension take first neutral value note the values on both x-1 axis and y-1 axis. Now ask subjects to close their eyes and t do flexion movement in neutral position and note that point on graph sheet x-2 axis and y-2 axis. Distance between both x axis difference and y axis difference will be the head position changes .This same procedure should follow for lateral flexion and rotation to find the neck position accuracy in all different planes and movements [16].




a. Data Analysis: Statistics were done by using SPSS (20 version) for windows. By descriptive statistics used for mean, frequency difference in age group ANOVA was used for analyses difference between the age group.



Results




It shows age group from10-19 x axis 8.63 ±5.54, 10-19 y axis 10.7±6.14, and 20-29 x axis 7.61±5.34, 20-29 y axis 7.28±4.23, and 30-39 x axis 8.03±6.19, 30-39 y axis 7.61±5.63, and 40- 49 x axis 9.40±6.33, 40-49 y axis 7.31±5.08, and 50-59 x axis 8.15±5.86, 50-59 y axis 8.03±5.89, and 60-69 x axis 9.38±5.66, 60-69 y axis 7.93±5.70, and 70-79 x axis 8.78±5.98, 70-79 y axis 9.71±6.21. According to ANOVA 'p' value is .668 statistically not significant (Tables 1 & 2).





Table 1: Age varies name.
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Table 2:  Anova.
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Discussion



The purpose of the study is to find cervical position sense accuracy among normal individuals in different age groups. Proprioception system which maintain the position of the joints, muscular changes, changes in neural plasticity. Age related deterioration in the proprioception system is well noticed. Based on descriptive statistical analysis in different age groups by using ANOVA, found that adults having accuracy to maintain cervical position than in older age. Increased afferent input from muscle receptors, number of muscle spindles and total number of intrafusal muscle fibers , due to increased physical activity in adult age compare to older age, physical activity increases changes in depth of the tissues it doesn't indicate increase in number of mechanoreceptors, which maintain proprioception present in muscle spindles, joint capsule, ligaments and tendons [17-22].



Due to physical activity, morphology of mechanoreceptors changes which increases proprioception in adults Based on different age groups younger age had mild changes in proprioception because of neural plasticity and adults had increased in proprioception due to physical activity. Older age had deterioration of proprioception due to decrease in the dynamic response of muscle spindle, decreases in the total number of intrafusal muscle fibers and nuclear chain fibers per spindle, increases in spindle capsule thickness, neuromuscular performance decline, progressive loss of the dendrite system in the motor cortex and losses number of neurons [17].


Conclusion



This study was designed specifically to compare cervical joint position sense in normal individuals. There was increase in accuracy of cervical reposition sense in adults than in older age. Further studies were recommended to take more number of samples to get statistical significant.
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