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Abstract

Background: Chronic low back pain was found to be the
most disabling work-related muscul oskeletal disorder world-
wide. Patients with low back pain have been found to have
uncontrolled lumbopelvic mobility which may be related im-
paired muscular performance.

Aim of Sudy: This study aimed to determineif there arela
tionship between lumbar proprioception and hip abductor and
extensor muscles strength in chronic low back pain patients.

Patients and Methods: Seventy-five subjects from both
sexes were enrolled in this study. Their age ranged from 20
to 30 years. They were assigned into two group: Study group
(Gl) included forty-five patients with chronic low back pain.
Control group (GII) included thirty matched healthy subjects.
They all have undergone evaluation of lumbar joint position
error (JPE) using Biodex System 3 Pro Isokinetic through the
lumbar reposition accuracy test at 30° of lumbar flexion: Using
passive joint position detection mode. Hip abductor and exten-
sor strength on both sides were assessed using I nstrumented
digital hand-held dynamometer.

Results: There was a statistically significant higher mean
values of lumbar JPE in the study group compared to the con-
trols. There was a statistically significant higher mean values
of hip abductor and extensor strength on both sidesin the
study group compared to the controls. There was a statistical -
ly non-significant negative correlation between JPE and hip
abductor and extensor muscles strength in both sides in the
study group.

Conclusion: Patients with chronic low back pain have sig-
nificant alteration in lumbar joint position sense and hip abduc-
tor and extensor muscles strength. Prolonged assumption of
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awkward posture during daily activities alters lumbar afferent
input and reduce hip muscular activation. Decline in hip mus-
cles strength not related to lumbar proprioceptive impairment
but could be related to LBP.
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Introduction

L OW back pain (LBP) isacommon work-related
muscul oskeletal disorder (WRMSD). Chronic LBP
was found to be the most prevalent and disabling
WRM SD worldwide[1]. More than 40+20% of the
population suffers from LBP at least once in their
lifetime. Each year, up to 35% of adults experi-
ence this symptom [2]. Painful low back may not
indicate a specific pathology but may be related to
restricted, excessive, or poorly controlled lumbar
motion [3].

Proprioception is crucial for sensory-motor
control, joint stability, coordination, and balance
[4]. Trunk position sense plays a crucia rolein the
maintenance of normal spinal mobility and stability
and in the development of motor skills and postural
control. Lower trunk and hip muscular coactivity
provides lumbo-pelvic stability. Altered recruit-
ment of hip abductors and extensors influences this
stability that may explain persistence and recur-
rence of LBP[5].

Material and M ethods

It isacross-sectional observational study in-
ducted to determine if there is a relation between
lumbar proprioception and hip abductor and ex-
tensor muscles strength. The study was carried
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out at the outpatient clinic of the Faculty of Phys-
ical Therapy, Cairo University in the period from
March 2022 to February 2023. Seventy-five sub-
jects from both sexes were enrolled in this study.
Participants were assigned into two groups (study
and control groups). Study group (Gl) included for-
ty-five patients with chronic low back pain. Con-
trol group (GII) included thirty matched healthy
subjects without low back pain. Patientsin group
| were diagnosed as chronic nonspecific low back
pain based on careful clinical evaluation by the
neurologist and normal plain X-ray and magnet-
ic resonance imaging (MRI) of the lumbar spine.
The participants were recruited from the Faculty of
Physical Therapy, Cairo University.

Inclusion criteria for the patients were:

1- Forty-five subjects of both sexes (forty-five
with chronic low back pain, and thirty matched
healthy subjects).

2- Age ranged from 20-30 years.

3- Body massindex (less than 30Kg/m2).

4- Duration of low back pain was more than six
months [6].

5- Mild (5-44mm) to moderate (45-74) low back
pain on visual analogue scale[7].

Patients were excluded from the study if they had:

1- Lumbar disco genic lesions or any inflammatory
arthritis, tumors, infection involving the lumbar
spine.

2- Lumbar spondylolisthesis.

3- Lumbar spondylosis.

4- Patients with decreased range of motion (ROM)
of lumbar region or hip secondary to congenital
anomalies, muscular contracture, or bony block.

5- Any spinal deformities such as scoliosis.

6- Any hip structural abnormality such as malfor-
mations, impingements and degeneration.

7- True leg length discrepancy.

8- Previous lumbar or hip surgery or trauma.

9- Pregnancy.

All the patients signed an informed consent
form after receiving information on the study pur-
pose, procedure, possible benefits and risks, priva-
cy and use of data then the following assessment
steps were applied: All participants have undergone
evaluation of lumbar joint position error using Bi-
odex System 3 Pro | sokinetic through the lumbar
reposition accuracy test: target lumbar reposition-
ing (passive joint position detection). Target lumbar
repositioning test measures the individual’ s ability
to recognize established position when reproduced

passively. The target positions was 30° of lumbar
flexion. Joint position error was calculated as the
absolute value of the difference between the target
angle and subject’ s repositions angle. Hip abduc-
tor and extensor isometric strength on both sides
were assessed using Instrumented digital hand-held
dynamometer. The subject was asked to push max-
imally against the dynamometer for five seconds
and to avoid any substitution. Scores of three suc-
cessive trials were recorded for each attempt with
one-minute rest between each attempt. The average
of three trials was taken in the kilogram (Kg) unit.

Satistical methods:

Descriptive statistics in form of mean, standard
deviation, minimum, maximum and frequency were
conducted to present the measured variables. Pear-
son Correlation Coefficient was conducted toinves-
tigate the correlation between pelvic tilt, JPE and
hip muscle strength in the study group. Unpaired
t-test was conducted for comparison of pelvic tilt,
JPE and hip muscle strength, between subjects with
LBP and control group. The level of significance
for al statistical testswas set at p<0.05. All sta-
tistical tests were performed through the statistical
package for social studies (SPSS) version 25 for
windows. (IBM SPSS, Chicago, IL, USA).

Results

Participant’s characteristics:

Seventy-five subjects were enrolled in this
study divided into two groups. Forty-five patients
(36 females and 9 mal es representing 80% and
20% respectively) with CLBP were included in the
study group. Their mean + SD age, weight, height
and BMI were 26.82+2.27 years, 69.95+10.23 kg,
165.82+8.44 cm and 25.46+3.59 kg/nm? respec-
tively. Thirty matched subjects (16 females and
14 males representing 53% and 47% respectively)
were included in the control group. Their mean +
SD age, weight, height and BMI were 26.35 + 2.39
years,72.75+9.91 kg, 164.1+7.12 cm and 27.14+4.4
kg/m? respectively (Table 1). There was no signifi-
cant difference in age, height, weight, and BMI and
sex distribution between both groups.

The mean £+ SD VAS of study group was
5.06+1.23 with a minimum value of 3 and max-
imum value of 7. The mean £ SD ODI of study
group was 11.33+5.03% with a minimum value of
3% and maximum value of 24%.

Comparison of JPE between subjects with LBP
and control group:

The mean value + SD of JPE at 30 degrees of
subjects with CLBP was 6.04+2.42 degrees and
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that of control group was 3.84+1.96 degrees. The
mean difference between groups was 2.2 degrees.
There was a significant increase in JPE in subjects
with CLBP compared with that of control group
(p=0.001).

Comparison of muscle strength between sub-
jectswith CLBP and control group:

The mean value of right hip abductors of sub-
jects with CLBP was 8.63+3.42kg and that of con-
trol group was 10.62+3.42 kg. The mean value +
SD of left hip abductors of subjects with CLBP
was 8.17+3.37 kg and that of control group was
10.17+3.76 kg. The mean value = SD of right hip

Table (1): Basic characteristics of participants.
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extensors of subjects with CLBP was 10.95+5.04 kg
and that of control group was 14.89+5.49 kg. The
mean value = SD of left hip extensors of subjects
with CLBP was 11.39+6.01 kg and that of control
group was 15.76+6.36 kg. There was a significant
decrease in right and | eft hip abductor and extensor
muscle strength in subjects with CLBP compared
with that of control group.

The relation between JPE and hip muscles
strength (kg):

There was negative non-significant correlation
between JPE and right and left hip abductor and
extensor muscle strength.

Subjects with CLBP Control group
MD t-value pvalue  Sig.
X +SD X +SD
Age (years) 26.82+2.27 26.35+2.39 0.47 0.76 0.45 NS
Weight (kg) 69.95+10.23 72.75+9.91 -2.8 -1.02 0.31 NS
Height (cm) 165.82+8.44 164.1+7.12 1.72 0.79 043 NS
BMI (kg/n) 25.46+3.59 27.14+2.4 -168 -162 011 NS
Table (2): Comparison of JPE between subjects with CLBP and control group.
Subjectswith CLBP Control group
JPE (Degrees) MD___t-value pvalue  Sig.
X +SD X+SD
30° 6.04+2.42 3.84+1.96 2.2 3.55 0.001 S
Table (3): Comparison of muscle strength between subjects with CLBP and control group.
Subjects with CLBP Control group
Muscle strength (kg) MD t-vaue pvaue Sig.
X+8D X+SD
Right hip abductors 8.63+3.42 10.62+3.42 -1.99 -2.16 0.03 S
L eft hip abductors 8.17+3.37 10.17+3.76 -2 212 0.03 S
Right hip extensors 10.95£5.04 14.89+5.49 -3.94 -2.82 0.006 S
L eft hip extensors 11.39+6.01 15.76+6.36 -4.37 —2.63 0.01 S
20 -;. Subjects with CLBP] Table (4): a:(or)rel ation between JPE and hip muscles strength
15.76 9)-
D 15. Control group ) 14.89
= t- [
B | e o 105 1139 value vaue 59
7 1863
o) Right hip extensors (Kg) —-0.083 0.59 NS
JPE & 30° Left hipextensors(Kg) -0.043  0.78 NS
0 - (degpees) Right hip abductors (Kg) -0.0038 0.98 NS
Right Left Right ight hip abductors (Kg) ' :
abductors abductors extensors extensors .
Fig. (1): Comparison of muscle strength between subjects with Left hip abductors(Kg) -0.06 ~ 0.69 NS

CLBP and control group.
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Discussion

The current study was conducted to examine
the relationship between lumbar proprioception
and hip abductor and extensor muscles strength in
patients with chronic non-specific low back pain.
The participants age in the present study ranged
from 20-30 years to avoid age-related degenerative
changes as it has been found that thereis an inevita-
ble deterioration in muscle strength and function as
aresult of different mechanical and neuromuscular
changes that normally accompany ageing process
8].

The results of this study showed that there was
asignificant decrease in hip abductor and exten-
sor muscles strength (in both sides) in the study
group in comparison to the control group. These
results agreed with a study conducted to compare
lower limb muscle strength in patients with LBP
to matched healthy controls. It revealed that the
strength of hip abductors and extensors was signif-
icantly lower in LBP patients compared to that of
healthy controls[9].

Reham et al. [10] investigated electromyography
activity of gluteus maximus muscle in nonspecific
chronic LBP patients. This study found a decrease
in the activity of the gluteus maximusin NSCLBP
pain patients when compared to the controls. The
gluteus maximus muscle (GM) actsas alocal and
global stabilizer of the lower back, pelvis and hip.
It Acts as atri-planar stabilizer to allow more con-
trolled mobility of the lumbopelvic complex espe-
cialy in the sagittal plane[11].

It is thought prolonged sitting reduces the acti-
vation of GM and over time these muscles become
atrophied and weak. This weakness increases reli-
ance on the synergistic hip extensor muscles, such
as the hamstrings and erector spinae to produce hip
extension torgque. Thiswould contribute to back
pain and strain injuries associated with these mus-
cles. Also, altered posture of the pelvis placesthe
muscle in amechanically disadvantaged position
reducing its stabilizing capacity resulting in back
pain[12] .

Another explanation, back pain is considered
apotent inhibitor of gluteal muscles resulting in
delayed and reduced activation. Thisleadsto re-
distribution of activity within or between muscles
and modify movement patterns [13]. This effect is
thought to act as a protective mechanism providing
short term pain relief and protection from further
damage and re-injury [14]. These results disagreed
with Sutherlin and Hart, (2015) and Cai and Kong,
(2015) who found that there was no differencein

gluteus medius strength in LBP when compared to
healthy subjects [15]. The difference among stud-
ies might be attributed to that; Sutherlin and Hart
assessed muscle strength and activation during
repeated bouts of side-lying hip abduction exer-
cise. Also, Cai and Kong assessed gluteus muscle
strength during in weight bearing position.

Results of this study can be explained in that,
gluteus medius, primary hip abductor, is one of
the main pelvic stabilizer Muscles. It playsasig-
nificant role in controlling transverse and frontal
plane motion providing stability to the lumbopel-
vic-hip complex [16]. Its weakness resultsin loss
of dynamic lateral stability of the pelvis and lower
back. That leads to increased lateral trunk flexion
and subsequent intervertebral joint compression. It
alters movement patterns which may contribute to
the development or exacerbation of LBP [17].

Also, its weakness drops the pelvis to the un-
supported side during single leg stance during the
gait [18]. This uncontrolled pelvic mobility is sug-
gested to cause repetitive micro traumas to lumbar
structures and so contribute to the devel opment of
LBP19].

The results of this study found non-significant
correlation between JPE and hip abductors and ex-
tensors on each side. To the best of our knowledge,
thisis apreliminary study to correlate the lumber
JPE and gluteal muscle strength. This finding may
be explained in that appropriate muscular perfor-
mance does not depend only on absolute muscular
strenght but require coordinated muscular activity
(timing of contraction).

Coordinated muscular activity requires proper
sensory motor activity. Sensory motor integration
involves proper sensory input (proprioception),
cortical processing and motor output. So, gluteal
perfomance may be affected by proprioception but
there were no relation.

S0, the decline of gluteal strength may be rel at-
ed to maladaptive coritical processing and organi-
sation. Also, the decline in gluteal strength could be
related to LBP, as maladaptive cortical reorganiza-
tion in response to pain leads to ateration in senso-
ry-motor integration [20] .

So, the proprioceptive impairement in LBP
might affect gluteal perfomancsin form of mus-
culuar timing of activation rather than absolute
strength.

Conclusion:

In view of these findings, Patients with chronic
nonspecific low back pain have significant alteration
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in lumbar joint position sense and hip abductor and
extensor muscles strength. Lumbar afferent input
can be altered by adopting an uncomfortable posi-
tion for extended period of time during regular activ-
ities. Also, theses awkward postures can impact pel-
vic muscles performance which in turn may affect
lumbo-pelvic controlled mobility during gait and
daily activities. This alteration in performance was
not related to altered lumbar joint position sense.
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