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Abstract 
 

Cervical osteoarthritis is a painful chronic arthroplasty that worsens over time and it is ongoing, being 
considered one of the leading causes of disability nationally and internationally. Cervical intervertebral 
disc degeneration leads to neck pain, worsened by movement, accompanied by joint stiffness and 
limitation of joint range of motion. The aim of this study was to investigate how effective is the 
application of kinetic techniques using our own methodology within a selected group of patients who had 
cervical osteoarthritis, as compared to the control sample, who underwent a classic kinetic treatment. 
Therapeutic approach was done individually, taking account of patients’ clinical and functional status, 
using combinations of dynamic kinetic techniques and proprioceptive neuromuscular facilitation. To 
conclude, application of proprioceptive neuromuscular facilitation techniques, in addition to a classic 
kinetic program, to patients with cervical osteoarthritis and organisation of the recovery program by a 
properly established methodology is more effective than application of just a classical program for a 
period of 24 weeks.   
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1. Introduction 

Cervical osteoarthritis is a painful chronic arthropathy that worsens over time and it is ongoing; 

age is one of the main risk factors, and also a factor causing the incidence of cervical osteoarthritis. 

Although it increases with advancing age due to changes in people’s lifestyles, this risk is starting to 

report an upward trend to the younger age also, which leads to an increasing incidence of cervical 

osteoarthritis both nationally, and worldwide (Lv et al., 2018; Xu et al., 2020). Longitudinal and cross-

sectional epidemiological studies conducted in the field highlighted the following: carry out of 

professional activity involving manual work above shoulder level, use of vibrating tools, remaining static 

for long periods of time (over time), sedentary life (professional and/or leisure sedentary life), obesity or 

unhealthy eating habits, as well feminine gender as constituting the main risk factors for this pathology 

(Al-Youzbaki et al., 2021; Burcea et al., 2020a, 2020b, 2021a, 2021b; Lv et al., 2018; Singh et al., 2014). 

Also, cervical osteoarthritis is considered one of the leading disability causes nationally and worldwide, 

characterized by progressive anatomo-functional degradation of the cervical spine joints, i.e. degeneration 

of intervertebral fibro-cartilaginous structures (water content reduction and concomitant change of the 

collagen and glycoprotein matrix ratio, which then results in the decrease in height of these structures and 

thus, loss of shock -absorption capacity), followed by disc degeneration with osteophyte formation  

(secondary hypertrophic modifications - developed on the edges of vertebral bodies and articular 

processes joints, as a protective reaction, caused by excessive load on the vertebrae and adjoining soft 

structures). All these modifications lead to disability both in static, and dynamic positions. Cervical 

intervertebral disc degeneration leads to neck pain (one of the first symptoms), worsened by movement, 

accompanied by joint stiffness and limitation of the joint range of motion, at the same time generating 

some instability. Most frequently, discs C5, C6 and C7 are affected, i.e., the levels with the highest 

mobility degree of the cervical spine. Over 50% of cases are believed to concern the C7 nerve root, and in 

approximately 25% of the cases, C6 nerve root is damaged, the other nerve roots being damaged to just a 

low percentage. Thus, cervical spine dysfunction results in the limitation of the ability to conduct 

professional activities and daily physical ones, with impaired sleep and rest (Binder, 2007; Dou et al., 

2021; de Zoete et al., 2020; Ferrara, 2012; Kuć & Żendzian-Piotrowska, 2020; Magnus et al., 2022; Saini 

& Mukhdomi, 2022). With regard to cervical osteoarthritis management, studies show a gradual approach 

is taken to treat cervical osteoarthritis, starting with non-surgical treatment (medication, physical therapy 

and kinesiotherapy); surgical treatment is only considered in patients with cervical radiculopathy when 

the non-surgical treatment fails (Burcea et al., 2013; Ferechide & Burcea, 2013; Kuo & Tadi, 2022; Louw 

et al., 2017). 

2. Purpose of the Study 

The aim of this study was to investigate how effective would the application of kinetic techniques 

be when a methodology of our own would be implemented within a selected sample of patients with 

cervical osteoarthritis, as compared to the control sample, who underwent a classic kinetic treatment. 
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3. Objective of the Study 

The overall goal of this paper was to identify the main types of recovery techniques used to 

improve symptoms and cervical spine’s function in patients with this pathology. 

Specific goals aimed at: selection of kinetic techniques for toning, mobilisation and stabilization of 

the cervical spine; stabilization of the methodology on their effective use; preparation and experimenting 

on some overall and differentiated operational projects for recovery focused on the clinical-functional 

status. 

4. Research Hypothesis 

Research hypothesis started from the premise that if distinct interventions are used, like 

determination of customized operational methods and strategy for recovery (combination of techniques, 

ways of organizing the recovery process), the recovery of patients with cervical osteoarthritis will be 

more effective  

5. Research Methods 

The scientific research methodology comprised the selection of two samples of patients diagnosed 

with cervical osteoarthritis: a control sample and an experimental sample. After applying the inclusion 

and exclusion criteria, 40 patients diagnosed with cervical osteoarthritis were included in the study, out of 

a total sample of 63 patients examined, subsequently making up two research samples- a control sample 

and an experimental one-; each sample comprised 20 patients. The study was conducted during the period 

from 15 October 2021- 15 March 2022.  

The inclusion criteria comprised patient consent to participate in the trial, and complete 

information about the clinical diagnosis of cervical osteoarthritis.  

The exclusion criteria comprised: lack of patient consent to participate in the trial, acute stage of 

an inflammatory disease, patients diagnosed with mental illnesses, patients suffering from other major 

illnesses concomitantly, patients aged lower than 25 years old or over 85 years old, incomplete data about 

patients’ diagnosis. 

The data collected on the two patient samples included in the experiment was centralised in a 

database, and then processed statistically using a specialized software - SPSS 17. Analysis of differences 

between the means of variable gains researched on the two patient samples was done by the paired-

samples T test, p<0,001 being deemed statistically significant and difference between samples was tested 

by the independent-samples T-test, p<0,05 being deemed statistically significant (Burcea & Ferechide, 

2013). 

Research parameters were as follows: 

i. Demographic data: age (years), gender (male or female), 

ii. Range of motion of the cervical spine in the sagittal, frontal and transverse planes; 

iii. Pain. 
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6. Findings 

Kinetic objectives included: pain alleviation, improvement of the cervical spine’s functionality and 

prevention of permanent damage to the neuronal structures. 

Therapeutic approach was carried out individually, taking account of the severity of patient’s signs 

and symptoms (clinical-functional status). Pharmacological therapy mainly included non-steroidal anti-

inflammatory drugs (NSAIDs), but also systemic corticosteroids, muscle relaxants and antidepressants for 

patients with more severe forms of inflammation. Physical therapy /electrotherapy included ultrasounds, 

transcutaneous electrical nerve stimulation (TENS), rectangular dyadynamic current - Trabert and laser 

therapy to reduce pain and muscular stiffening. 

Considering that proprioceptive neuromuscular facilitation techniques facilitate functionality 

regain, cervical spine stability and pain improvement, we selected and introduced the following in the 

recovery regimen: slow reversal - with isotonic contraction, slow reversal with opposition - with isometric 

contraction- to facilitate cervical spine musculature for a movement scheme, no breaks in between 

reversals; agonistic reversal - with isotonic contraction (concentric and eccentric - in the elongated area) 

for a movement scheme, under patient - supported resistance, rhythmic initiation - with passive 

movements, passive-active, active, active with low resistance, to promote mobility; rhythmic stabilization 

- with isometric contractions both on the agonists, and on the antagonists (achieving co-contraction); 

hold-relax exercises with isometric contractions slow relaxation. 

Initially, epidemiological features were analysed. The average age of the control sample was 56.8 

(±13.391), minimum 39 years old and maximum 78 years old, and the average age to the experimental 

sample was 60.55 (±12.713), minimum age being 42 years and maximum 79 years old. As for the gender 

of patients, both samples were preponderantly female. Thus, female patients in the control sample were in 

a 65% ratio, and males were 35%, and in the female patients in the experimental sample were in an 80% 

ratio, and 20% were males (figure 1). 

 

 

 Patient gender Figure 1. 

Thereafter, the functional gains achieved by each individual patient, the mean gains for each 

patient sample and comparatively between the two samples were analysed. 

Analysis of data obtained at the initial and final assessments revealed that improvements were seen 

in both the control sample, and the experimental one, in the sagittal plane cervical spine motion, on both 
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movement directions, flexion and extension, respectively. Tables 1 and figure 2 show the mean gains 

achieved in the flexion and extension movements between the initial and final tests by the two research 

samples. 

 

Table 1.  Mean gains achieved for sagittal plane motions- Basic statistical indicators- control sample and 
experimental sample 

 

 

 Distribution of gain means for sagittal plane movements and control group and experimental Figure 2. 
group 

Using the paired-T test for two independent samples to test the differences between the two 

groups: control and experimental, with regard to the cervical spine movement in sagittal plane, 

statistically significant differences were obtained (p<0,05), a higher gain mean being noticed in the 

experimental group (table 2). 

 

Table 2.  T- test for two independent samples - Flexion - extension gain mean 

 Flexion Extension Flexion - extension gain 
p < 0.05 < 0.05 < 0.05 

Difference between means 
Control group - Experimental group 3.450 5.30 6.50 

 

Evaluation of data obtained in the initial and final evaluations showed that improvements in the 

cervical spine movement in frontal plane, on both movement directions, right lateral flexion - left lateral 

flexion respectively, were reported by both study samples (control and experimental). Table 3 and figure 

3 show gain means achieved for the right lateral flexion and left lateral flexion movements between the 

initial and final tests of the two research groups. 

Control group (N=20) Experimental group (N=20) 

 Flexion gain 
Extension 

gain 

Flexion- 
extension 

gain 
Flexion gain 

Extension 
gain 

Flexion- 
extension 

gain 
Mean 11.550 9.80 210 150 12.50 27.50 

Standard deviation 2.2820 3.6220 5.0160 2.4060 3.4560 5.1040 
Median 120 10.50 210 150 130 27,50 

Minimum 70 30 120 110 60 170 

Maximum 150 150 280 200 180 360 
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Table 3.  Gain means achieved for frontal plane movements - Basic statistical indicators - Control group 
and experimental group 

Control group (N=20) Experimental group (N=20) 

 
Right lateral 
flexion gain 

Left lateral 
flexion gain 

Right- left lateral 
flexion gain 

Right lateral 
flexion gain 

Left lateral 
flexion gain 

Right- left 
lateral flexion 

gain 
Mean 100 90 18.950 12.60 12.30 25.20 

Standard 
deviation 3.2120 3.6710 6.6450 3.2830 3.2130 6.5260 

Median 100 8.50 190 12.50 120 240 

Minimum 40 40 80 70 70 140 

Maximum 150 150 300 190 190 380 

 

 

 Distribution of mean gains for frontal plane movements and control group and experimental Figure 3. 
group 

The application of the T-test for two independent samples to test differences between the two 

groups: control and experimental, with regard to cervical spine movement in frontal plane, revealed 

statistically significant differences (p<0,05), a higher gain mean being reported by the experimental group 

(table 4). 

 

Table 4.  T-test for two independent samples - right - left lateral flexion gain mean 

 
Right lateral flexion 

Left lateral 
flexion 

Right-left lateral 
flexion gain 

p < 0.05 < 0.05 < 0.05 
Difference between means 

Control group - Experimental group 
2.60 3.30 6.250 

 

Data research from the initial and final evaluations in terms of cervical spine movements in a 

transverse plane showed that both patient groups registered improvements in the cervical spine movement 

in this plane, on both movement directions: right- left rotation respectively. Table 5 and figure 4 render 

the gains mean achieved for right and left rotation movements in between initial and final tests to the two 

study groups. 
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Table 5.  Gain means achieved for transverse plane movements - Basic statistical indicators and control 
group and experimental group 

Control group (N=20) Experimental group (N=20) 

 
Gain on right 
side rotation 

Gain on left 
side rotation 

Right- left 
sides rotation 

gain 

Gain on 
right side 
rotation 

Gain on left 
side rotation 

Right-left 
sides rotation 

gain 
Mean 13.850 14.20 28.050 17.550 17.950 35.50 

Standard 
deviation 

3.4680 3.5630 6.9780 3.9130 3.9800 7.8440 

Median 140 140 280 170 17.50 350 

Minimum 70 70 140 110 110 220 

Maximum 210 210 420 250 250 500 

 

 

 Distribution of gain means for transverse plane movements and control group and experimental Figure 4. 
group 

The application of the T-test for two independent samples to test differences between the two 

study groups, i.e.: control and experimental, with regard to the cervical spine movement in a transverse 

plane, led to statistically significant differences (p<0,05); however, the experimental group achieved a 

higher gain mean (table 6). 

 

Table 6.  T-test for two independent samples - right - left sides rotation gain 

 
Right - side rotation 

Left - side 
rotation 

Right - left sides 
rotation 

p < 0.05 < 0.05 < 0.05 
Difference between means 

Control group - Experimental group 
3.70 3.750 7.450 

 

As for how pain changed or not among the two study groups, data analysis from the two 

evaluations (initial and final) revealed that it significantly improved in both groups. Also, there were 

statistically significant differences (p<0,05) in this parameter as well, reported when differences between 

the two samples were tested using the T-test; however, the experimental group achieved a higher gain 

mean. 
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7. Conclusions 

i. Application of proprioceptive neuromuscular facilitation techniques, in addition to a classic 

kinetic program, to patients who have cervical osteoarthritis is more effective than just 

applying a classic kinetic treatment for a term of 24 weeks, respectively: 3 sessions per week in 

the first 12 weeks and 2 sessions per week over the following 12 weeks. 

ii. Introduction of proprioceptive neuromuscular facilitation techniques to the recovery program 

resulted in increased muscle strength, improved stability and higher range of motion for the 

cervical spine joints. 

iii. Use of a combination of dynamic kinetic techniques and proprioceptive neuromuscular 

facilitation (slow reversal, slow reversal with opposition, agonistic reversal, rhythmic 

initiation, rhythmic stabilization, hold-relax exercises) and the manner of organizing the 

recovery program led to a superior recovery in patients with cervical osteoarthritis from the 

experimental group. 

iv. Cervical osteoarthritis, one of the more and more frequent diagnoses both in the elderly 

patients, and in the younger ones, requires proper and correctly administered treatment, 

involving medication to fight off pain and kinesiotherapy to improve mobility and joint 

stability, but also to reduce pain. By adapting the kinetic program to the patient’s clinical- 

functional status, improved mobility and stability was achieved, as well as pain reduction, 

which in turn, resulted in the reduction of medication administration, which has numerous side 

effects (gastrointestinal, liver, renal and cardiovascular toxicity), especially among the elderly 

population.  

v. Cervical osteoarthritis presents a symptomatology (especially joint stiffness) impairing the 

patients’ ability to carry out their daily activities, as this condition progresses into more severe 

stages. Improvement of the cervical spine’s mobility angles achieved by this study heightened 

the patients’ functional possibilities, ensuring they are able to carry out their daily physical and 

recreational activities equally. 
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