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ABSTRACT 
Background: Mechanical low back pain (MLBP) is a common musculoskeletal pain condition. The relationship 
between proprioception deficit and mechanical pain in glueatal region still the etiology unknown well. Objective: 
The target from the present work was to explore the role of proprioception deficit in occurring low bach pain 
where some investigators not paid great attention and considered it as a subgroup of low back pain via 
determining the mistakes in active repositioning through Biodex Isokinetic Dynamometer. In case of presence of 
corralation a new physiotherapy program must be applied for training of paitients on low back pain. Methods: In 
this study, 110 persons (55 patients with mechanical low back pain and 55 normal persons) were assigned 
randomly into two groups. Group A: fifty- five patients (17 females and 38 males) with mechanical low back pain 
were involved in this group.  The averages of age, weight, height, and body mass index (BMI) were 22.04 ± 2.19 
years,73.14± 12.05 kg, 173.84 ± 8.08 cm, and 24.14 ± 3.18 kg/m² respectively. Group B: fifty-five normal 
individuals (11 females and 44 males) were joined this group. The averages of age, weight, height, and BMI were 
21.65 ± 1.78 years, 73.09 ± 12.58 kg, 175.48 ± 7.91 cm, and 23.77 ± 4.22 kg/m² respectively. Result: The results 
revealed that there is a correlation between proprioception deficit and mechanical low back pain. The mean ± SD 
active repositioning error of group A was 34.35 ± 6.32 and that for group B was 31.48 ± 3.1. The average 
difference between groups was 2.87. The reults found a significant increase in active repositioning error of group 
A compared with that of group B (p = 0.001).  It is concluded that a correlation was found between mechanical 
low back pain and proprioception deficit; therefore, great attention must be paid  for carrying training courses 
for patient elevation  proprioception in physical therapy rehabilitation program concerning paitients suffering 
from mechanical low back pain with respect to the age. 
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INTRODUCTION 
Globally, Low back pain (LBP) is c o n s i d e r e d  a 
common phenomina which reached to a high level 
((12% - 33%), where the incidence rate averaged 22-
65% at 1- year and lifetime incidence rate (11- 84%) 
[1].While LBP is usually self-limiting, it can continue 
creating in a strong individual, c 
ommunal and financial burden[2] In the patients, an 
exact diagnosis for low back pains does not depend on 
the phaysiological or anatomical malformation, inspite 
of the progressing in examination tools available 

nowadays such as scanning  tactics which can be used 
to show the actual sever etiology of LBP disorders 
(e.g. tumours and infections), structural anomalies, like 
that linkage with advanced ages, are usually noticed in 
contrarily healthy subjects without signs of 
illness[3].Although, the improvement of infinite highly 
advanced diagnostic technologies, it is frequently hard 
to diagnose the source of LBP because it is frequently 
confused by public, psychological, and monetary 
circumstances. The hypophysis which reported that 
the fundamental problematic is arises from the disks 
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in the lumbar vertebrae is an unconfirmed hypothesis 
yet [4] 
The signs of CMLBP are frequently deteriorated 
during movement and amended somewhat during 
rest. Physical movement, specially flexing, spreading, 
turning and thrilling, generally worsens the signs, 
while limitation of pain-producing motions leads to 
an enhancement at least momentarily. Characteristic 
physical outcomes are not defined, comprising limited 
scale of movement of the spine, fitted constraining 
muscles, para vertebral muscle seizures, muscular 
stimulating points, painfulness and worsening of signs 
on extension or flexion and traditional leg levitation 
checks [4] 
Proprioceptions are described as the coupled neural 
response to the CNS from precise nerve terminations 
called mechanoreceptors, which are found in the 
ligaments, muscles, capsules, skin, joint, and tendons 
Proprioception denotes to the sensation of 
body/joint[5] movement, tension/vigor, and limb 
corresponding situation[6]  
All three forms can be predictable consciously and 
loss of consciousness, donating to involuntary control 
of joint firmness, motion equilibrium, and and 
accordingly being necessary to convey walking, sports 
activities and the daily living jobs[6] Patients with low 
back pain are identified to have decayed motor 
control (dysfunction) in the lumbopelvic region[7], 
and as different methods of measuring proprioception 
in the region are planned, the evidence is emerging 
that proprioception is also affected [8],The damage in 
proprioception would lead to to dysfunction in the 
neuromuscular synapsis and potential reduced 
segmental constancy in paitions complaining from 
LBP, which may be exaggerated and result in 
increasing the danger of injury or multiple injuries 
[9],Hence, for efficient treatment of paitients suffering 
from low back pain symptims it is required to apply a 
training program on proprioception as vital 
constituent of the restoration exercise platform [9].  
The collected data revealed that no sufficient 
researches covering all aspects of patients with LBP 
etiology or their subgrouping.  Therefore, the present 
study was concerned with the assessment of patients’ 
subgroups and the study involved also large scale of 
ages particularly the young one, where physical 
therapy normally involved stretching, strengthening 
and soft tissue management without paying ann 
attention to proprioception training. 
 
SUBJECTS, INSTRUMENTATİON, AND METHODS 
This study was conducted at the Isokinetic 
Laboratory at the Faculty of Physical Therapy, Cairo 
University. 
Subjects: 
The study was conducted on 110 individuals into 2 
groups: 
Group A 55 individuals with mechanical low back pain. 
Group B 55 normal individuals 
Inclusion criteria: 

Patients were selected to meet the following criteria in 
order to participate in the study: 

• Patients with mechanical low back pain with 
duration 8 weeks and visual analogue scale 
beteen 3 and 10 most days of the week 

• Their age ranges from 18-25 years and 
considering socioeconomic level 

Exclusion criteria: 
Patients were excluded according to the following 
conditions: 

• Patients with systemic disease 
• Patients with neurologic impairment 
• Patients with vestibular impairment 
• Patients with psychological impairment 
• Patients with previous spine surgery 
• Patients with pathological conditions 

related to the back (lumbar disc prolapse, 
lumbar spondylosis, spondylolisthesis, 
spondylolysis etc) 

• Patients with spine kyphosis or scoliosis 
• Patients with lower limb injury 
• Patients with lower limb disorders 
• Patients with thyroid gland problems or 

malnutrition 
• Patients who are pregnant or breast feeding 

Instrumentations: 
1-Biodex Isokinetic Dynamometer 
The Biodex System 3 Multijoint Testing and 
Rehabilitation System (Biodex Medical System, 
Shirley, NY, USA) was used for collecting the isokinetic 
parameters[10] 
The system is being widely used in research, clinical 
testing and rehabilitation to objectively assess factors 
of muscle performance that would otherwise be 
difficult to obtain using manual testing techniques 
in addition to proprioception assessment 
capability[10]. 
The participant was seated on the chair of the Biodex 
system, knee block positions were individually 
adjusted by two curved anterior leg pads, the feet 
were held in a position with no contact with the 
floor, both thighs were stabilized by two straps, 
the pelvic brace was then applied and positioned as 
far down as possible to press firmly, but comfortably, 
against the superior aspect of the proximal thighs. In 
addition, the lumbar pad was located against the 
lower lumbar spine. The seat was adjusted so that the 
axis of the actuator arm was aligned with L5/S1 disc 
space. This was clinically identified by palpation of the 
posterior superior iliac spine (PSIS), 
which is at the level of S2 and then moving one inch 
superiorly. The upper part of the trunk was strapped 
to the back attachment with a belt. With the subject 
sitting erect, the force application straps were 
adjusted vertically with the second intercostal 
cartilage on the anterior chest wall. The head was 
stabilized neutrally on adjustable head rest [10]. 
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 2- Height and weight scale 
A universal height and w e i g h t  scale were u s e d  t o  
d e t e r m i n e  h e i g h t  a n d  w e i g h t  o f  t h e  
participant's. 
Procedure: 
Initially, the participants were informed about the 
objectives of the study and invited to sign a consent 
form. Each subject was positioned into an upright 
neutral starting position. This position will be 
adjusted by ensuring that the anterior superior iliac 
spine and the PSIS will be aligned in the horizontal 
plane. The predetermined spinal range of motion, 
which was chosen to be the "target position" for 
participants during the testing protocol, was from 
neutral spinal posture to 
30° lumbar flexions. This angle will be chosen so that 
it can be achieved by all subjects. Each subject was 

asked to move into flexion as much as he/she can to 
determine the maximum available lumbar ROM and to 
determine whether he would be able to perform the 
experimental task. The dynamometer was locked in 
the 0° position to ensure the same starting position in 
the three testing trials for each participant [10] 

The testing procedure started by a practice trial, 
where each participant would be allowed to 
perform three repetitions of the test. Once each 
participant would complete the practice trial, the 
standard test session would start. Each 
participant was passively moved by the 
dynamometer and positioned in 30° of lumbar 
flexion for 10 seconds and they instructed to 
remember the position because they will be asked 
to reproduce this position with closed eye at 
velocity 30 degrees per second 

 

 
 

Figure 1.The  active repositioning test; (A)starting position (0° lumbar flexions), and (B) End position (30° 
lumbar flexion 

 
Statistical analysis: 
The absolute error (AE) values about the 30° target 
position were recorded for the three trials done by 
each participant and the mean deviation was 
calculated. A sample t-test allows us to test whether a 
sample mean of a normally distributed interval 
variable significantly differs from a hypothesized 
value. 
 
RESULTS  
This study aimed to investigate the impact of 
mechanical low back pain on proprioception. A total 
of (55) patients with mechanical low back pain 
(group A) were compared with (55) normal subjects 
(group B). 
Data obtained from both groups regarding back 
proprioception was subjected for statistical analysis.  
- General characteristics of the participants : 
The number of participating subjects were 130 
persons comprises 65 normal subjects and the equall 
number (65) of subjects suffereing from mechanical 
LBP . After thorough examamination there was an  
 

 
exclusion of a total of 20 subjects 10 subjects from 
each group due to insuffient data either in control 
group( 10 not completely normal) and LBP group (10, 
previous spine surgery, lower limb injury etc ). 
Group A: 
A total of fifty five patients (17 females and 38 males) 
with mechanical low back pain were involved in LBP  
group. The mean ± SD of (age, weight, height and 
BMI) were 22.04 ± 2.19 years, 73.14 ± 12.05 kg, 
173.84 ± 8.08 cm, and 24.14 ± 3.18 kg/m² 
respectively as shown in table (1). 
 Group B: 
A total of fifty-five normal subjects (11 females and 44 
males) were involved in control group. The mean ± SD 
of (age, weight, height and BMI) were 21.65 ± 1.78 
years, 73.09 ± 12.58 kg, 175.48 ± 7.91 cm, and 23.77 ± 
4.22 kg/m² respectively as shown in table (1). 
With respect to the general features of subjects 
charing in the study , the results showed that no 
significant variations was recorded between the two 
groups in the following parameters: mean weight, age, 
BMI or height (p > 0.05). 

 
 
 

A B 
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Table 1. Descriptive statistics and t-test for the mean age, weight, height and BMI of both groups (A and B). 
 

 Group A Group B  
MD 

 
t- value 

 
p-value 

 
Sig  ±SD ±SD 

Age (years) 22.04 ± 2.19 21.65 ± 1.78 0.39 1.18 0.23 NS 
Weight (kg) 73.14 ± 12.05 73.09 ± 12.58 0.05 0.02 0.97 NS 
Height (cm) 173.84 ± 8.08 175.48 ± 7.91 -1.64 -1.25 0.21 NS 
BMI (kg/m²) 24.14 ± 3.18 23.77 ± 4.22 0.37 0.61 0.54 NS 

                   Χ     : Mean     MD: Mean difference   p value: Probability value    SD : Standard deviation      
                   T-value: Unpaired t value   NS:Non significant 
 
- Sex distribution: 
The sex distribution of group A revealed that there 
were 26 females with reported percentage of 35% 
while the number of male patients was 49 with 
reported percentage of 65%. The sex distribution of 

group B revealed that there were 23 females with 
reported percentage of 31% and the number of males 
was 52 with reported percentage of 69% as illustrated 
in table (2) . No significant variations was recorded 
concerning sex distribution among the studied groups 

 
Table 2. The frequency distribution and chi squared test for comparison of sex distribution of both groups (A 

and B): 
 Group A Group B χ2 p-value Sig 

Females 26 (35%) 23 (31%)  
0.27 

 
0.61 

 
NS Males 49 (65%) 52 (69%) 

                    χ2: Chi-squared value                   p value: Probability value                            NS: Non significant 
 
- Comparison of active repositioning error 
between group A and B: 
The mean ± SD active repositioning error of group A 
was 34.35 ± 6.32 and that for group B was 31.48  ±  
3.1. The  

 
average variation among both groups was averaged 
2.87.  There was a significant increase in active 
repositioning error of group A compared with that of 
group B (p = 0.001). (Table 3). 

 
Table 3. Comparison of the active repositioning error between group A and B. 

 
Group A Group B  

MD 
 

t- value 
 

p-value 
 

Sig ± SD ± SD 
Activerepositioning 

  
 

34.35 ± 6.32 31.48 ± 3.1 2.87 3.52 0.001 S 
                                   M: Mean                           SD: Standard deviation      MD: Mean difference 
                                   t value: Unpaired t value        p value: Probability value          S: Significant 
DISCUSSION 
The obtained data from this study revealed to a 
variation  in the proprioceptive senses in the two 
studied groups (normal and CLBP groups). Moreover, 
the joint location intelligence and postural governor 
capability of CLBP patients were less than that in 
healthy subjects[11]  Some investigators reported that 
the decays in proprioceptive senses are asscociated 
with diminish in the neuro muscular governor 
capability and induce unbalance in the body posture , 
and subsequently may cause repeated injury , 
follow-on with constant malicious ring[12].The 
results in the current research indicated that the 
proprioceptive senses were declined greatly in CLBP 
group as compared with control group [11].Only 4 
studies dealt with subgroups of low back pain. 
The present data were well-matched with the data of 
Astfalck  et al. [15]  who reported a variation in 
repositiong fault among ill subjects with undefined  
 
 
 
 

 
LBP and healthy subjects. The study was carried on 
28 patients who were classified into flexion and  
extension patterns of NSLBP depending on O’Sullivan 
classification against normal individuals. 
Moreover, O’Sullivan et al. [28]  found in a study 
carried out on 15 patients suffering from  NSLBP that 
there was a diminishing in proprioception as 
compared with normal individuals . Whereas, in 
another study carried by O’sullivan et al. [29]who 
established a decline in proprioception among 
patients with lumbar segmental insecurity.  The 
present data were harmonious with the results of 
Sheeran et al. [30] that non defined LBP had a failing 
to reposition into neutral spinal position. 
Several studies[14-30,31,33,34] applied active JRS to 
measure lumbar proprioception, 3 studies[23,32,34] 
used  passive  JRS,  and  2  studies[23,34] used  both.  
There was wide variation  in  test  protocols between 
studies. Different measurement devices were used, 
including electronic sensors, electro goniometers, 
custom lumbar motion devices, and tape 
measures[35].Target positions range   from neutral 
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lumbar spinal postures to targets in pelvic tilting and 
lumbar flexion, extension, lateral     flexion, and 
rotation [35]Target positions were also presented 
with differing modalities and time    limits to 
memorize positions[35] 
There is a potential connection between sitting, 
especially prolonged, slumped postures, and 
worsening of LBP[37,39]This is likely a result of 
muscle inactivity causing transmission of forces to 
passive spinal structures,[40,41]leading to tension on 
the soft tissue.[39,42,43] their  results suggest that 
impairment in lumbar proprioception could be 
interfering this by increasing adoption and 
preservation of poor postures. Impaired lumbar 
proprioception in sitting position may promote a loss  
of a  neutral  spine,  leading  to  a position  of poor 
muscular mechanical  advantage.[36,44] 
Furthermore, impaired proprioception may reduce 
the sensitivity to postural abnormalities and 
preserve  this  poor  positioning.  Sitting  may  
provide  less  sensory  feedback  compared  with 
standing  because  of  less  sensitivity  of  muscle  
mechanoreceptors  in  sitting,  unmasking 
proprioceptive deficits caused by less afferent input 
compensating for impaired proprioception. These 
differences in sensory input between standing and 
sitting might explain why active JRS is impaired  in  
sitting  but  not  in standing.[38]  
This has been suggested to occur via modulation 
of afferent proprioceptive signals from muscle 
spindles and interactions between pain and 
proprioceptive inputs within the cortex, including 
changes in body perception [ 4 7 , 4 5 ] and gamma 
motor neuron activity.[52] Despite the mechanism,  
pain  can  significantly  yield  the  ability to  recognize  
changes  in  body  position, 
Impairing  proprioception.Trunk muscle dysfunction 
may lead to modifications in afferent input from the 
affected muscles. A d d i t i o n a l l y ,  proprioceptive 
affection may l e a d  t o  different stimulating forms 
and constitute  new adaptive protective mechanisms. 
Whether being a cause or a result of CLBP, it is an 
anticipated consequence [53] 
One study hypothesized that if proprioceptive 
impairments exist in the LBP group, they will more 
likely be exhibited on the more sensitive motion 
perception threshold test than on the repositioning 
tests (which rely on memory recall). One study noted 
that people with LBP have less acuity for identifying 
changes in trunk position during motion perception 
threshold testing. Repositioning tasks, on the other 
hand, showed no difference between LBP and control 
groups. This finding supports their assumption that 
motion perception threshold is more sensitive than 
the repositioning tests for detecting proprioceptive 
impairments (passive repositioning and active 
repositioning)[54] 
The current work was restricted only to patients 
suffering from  mechanical low back pain and their 
ages ranged between 18 to 25 years. There was a 
deficient in the investigations about chronic low back 

pain subgroups .We endorse with further 
investigations concerning with  subgroups of chronic 
low back pain and proprioception deficit and its 
correlation with objective methods of assessment.  
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