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Mechanical low back pain (MLBP) is resulting from mechanical stress of the surrounding soft tissues. 
Study design: A randomized controlled trial. Comparing the effect of core training exercises with lumbo-
pelvic-hip complex strength training on the balance in MLBP patients. Methods: twenty -four patients 
with MLBP assigned equally into two groups, Group A (n = 12) and group B (n = 12), core training and 
stretching exercises were applied for group A, while lumbo-pelvic-hip complex strengthening and 
stretching exercises applied for group B, respectively. T- test and paired t- test were used for comparing 
between the outcome measurements; overall stability index (OSI), antero-posterior stability index 
(APSI), and antero-medial stability index (AMSI) were measured by a Biodex Balance System.patients 
after six weeks of core training and lumbo-pelvic-hip complex strengthening exercise have no significant 
differences between two groups regarding OSI, APSI, and AMSI before and after the training, but there 
were significant changes within group.Core training or lumbo-pelvic-hip complex strengthening exercises 
improve the balance in MLBP patients. 
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INTRODUCTION 

Low back pain (LBP) is the most popular 
disability concern with the musculoskeletal 
problems, affecting more than 80-90% of the 
population with a high tendency for recurrence 
(Trompeter and Platen, 2017, and Driscoll et al., 
2014). Mechanical low back pain (MLBP) is a LBP 
resulting from mechanical stress of the 
surrounding soft tissues as ligaments, muscles, 
disc, facets as well as the spinal nerve root, if it is 

persisted longer than three months it is 
considered as chronic MLBP (Pelletier et al., 
2015, Bogduk, 2009, and Deyo and Weinstein, 
2001). 

Chronic low back pain (CLBP) is a burden on 
the economy due to absence day and low 
performance as well as seeking for management. 
Studies demonstrated that CLBP patients have 
poor postural control, abnormal coordination and, 
less segmental stabilization which is a 
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predisposing factor in susceptible injuries as 
increase the demand on muscle power (Driscoll et 
al., 2014, Moon, 2013, and Frank et al., 2011). 

The management of lumbar segmental 
instability (LSI) is based on motor control 
retraining as excessive lumbar vertebrae 
translation and rotation in sagittal plane has been 
attributed as an associated factor of (LSI), and 
LBP, so reduction of these abnormalities improves 
back pain and stability (Javadian et al., 2015, and 
Yadav and Deshmukh, 2013). 

Stability should be taken into consideration 
during the rehabilitation process of CLBP as it is 
the key of controlling the body during static and 
dynamic situations (Yadav and Deshmukh, 2013). 
Core training exercises aimed at improving 
segmental stabilization, motor control training, and 
the trunk endurance as it enhances the muscles 
around the trunk which connecting the body parts 
to each other focusing on improving postural 
control, functional strength and maintaining body 
balance (Yadav and Deshmukh, 2013, França et 
al., 2012, Frank et al., 2011, and Akuthota et al. 
2008). 

Core strength training is more effective than 
typical resistance training for alleviating CLBP, 
and its influence on patients’ performance should 
be hired in the rehabilitation programs, but their 
efficacy should be cleared on the patient 
performance especially in the multi-level tasks 
which need the support of the body (Boucher et 
al., 2016, and Chang et al., 2015). 

The fact that the lumbo-pelvic-hip muscles are 
in the optimal condition improve trunk stability and 
muscle coordination, consequently reduce and 
avoid risks that lead to balance disturbances and 
LBP (Chang et al., 2017). 

 Training the core muscles has been 
hypothesized as an intervention for improving 
balance. However, there is a lack of current 
scientific evidence to support this 
claim. Therefore, the aim of the present study was 
to compare the effect of core training exercises 
with lumbo-pelvic-hip complex strength training on 
the balance in mechanical low back pain patients. 
 
MATERIALS AND METHODS 

 Sitting: 
The study was conducted in King Khalid 

Hospital, Hail, Kingdom of Saudi Arabia, from 
September 2018 to February 2019. 

Subject: 
Twenty-four male patients with MLBP, their age 
ranged from 45 to 50 years, body mass index 
(BMI) extended from 25 to 29, and randomly 
divided into two equal groups: group A (GA) 
received core training and stretching exercises, 
while group B (GB) received lumbo-pelvic-hip 
complex strengthening exercise, in addition to 
stretching exercises.  
The patients were excluded from the study if they 
had a history of any neurological disorder, 
cardiovascular disease, diabetes, ankylosing 
spondylitis, neoplasms, diseases of the viscera 
and other significant spinal pathology. 

Instrumentation: 
A Biodex Balance System was utilized to 

indicate balance outcomes. The overall stability 
index (OSI), anteroposterior stability index (APSI), 
and mediolateral stability index (MLSI) were 
recorded with a Biodex Balance System (SD 950-
340, Biodex Medical Systems, Inc., Shirley, NY, 
USA). 

Procedure: 
All patients had to sign a consent form to have 

eligibility for participation. A verbal explanation of 
the study plan and importance was explained to 
every participant in the study. In addition, during 
the time of the study, the participants were not 
taking any medical therapy.  

The balances were measured pre and post 
the treatment intervention for both groups with 
closed eyes through the Biodex system.  

Both groups performed stretching exercises in 
form of knee to chest, and forward trunk reaching 
exercise from long sitting and cross sitting 
position. Also, all participants conducted warming 
up exercise in form of cycling for total time 15 
minutes. Exercises were performed for six weeks 
(first 6 stages only as illustrated in Appendix 1), as 
we focused on the muscular activation in the static 
situations more than dynamic one. The sessions 
were conducted twice weekly, each session lasted 
for 60 minutes and each exercise was performed 
ten times, the exercise progressed gradually from 
easy to difficult. In addition, the participants 
performed the exercises three times daily at home 
(Javadian et al., 2015, and Koumantakis et al., 
2005). Group A received core stability exercises 
including abdominal hollowing and simultaneous 
contractions of multifidus and pelvic floor muscles 
in different positions such as supine, prone, 
quadruped, bridging, kneeling, sitting and 
standing. For more progression, the movements 
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of the limbs were added to exercise while the 
patients were asked to maintain the neutral 
curvature of the lumbar spine. Group B performed 
lumbo-pelvic-hip complex strengthening exercises 

such as bridging, and leg cycling in supine 
position, heel slides, leg slides and trunk curl 
(Javadian et al., 2015, and Koumantakis et al., 
2005) (Appendix 1). 

Appendix 1 
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Statistical analysis: 
Statistical analyses were carried out by IBM 

SPSS (Statistical Package for Social Sciences 
(SPSS), Version 23, Chicago, IL). All data were 
expressed as mean ±SD and normally distributed 
checked by Shapiro-Wilk test. Independent 
samples t-test was conducted to show changes in 
continuous demographic data between groups. 
Paired t-test and Independent samples t-test were 
utilized to investigate the effects of core muscle 
stability training exercises on the balance within 
and between groups respectively. A priori α 
significant level was set at p < 0.05. 
 
RESULTS  

The demographic characteristics of the 
participants at baseline were collected and there 
were no statistically significant differences 
observed among both groups as shown in (Fig. 1). 

The scores of the overall stability index (OSI), 
antero-posterior stability index (APSI), and antero-
medial stability index (AMSI) showed no 
significant difference after six weeks of training 
when two groups compared to each other as 
shown in (figure 2). Within groups, the scores of 
OSI, APSI, and AMSI after six weeks of training 
were significantly different (p=0.008, p=0.001, and 
p=0.000 respectively) in GA. While in GB, p 
values were 0.006, 0.007 and 0.003 respectively.  

 

 
Figure 1: Demographic data of the study population. 

 

  
 
 

Figure 2: Differences of OSI, APSI, and AMSI. 
 

0
20
40
60
80

100
120
140
160
180

Age (years) Weight (kg) Height (cm) BMI

48.05

77.96

161.22

28.01

47.68

73.56

156.96

26.84

G A GB

0

0.5

1

1.5

2

2.5

Pre
Post

Pre
Post

Pre
Post

1.75

1.47 1.75

1.48

0.92
0.76

2.04

1.77

1.46

1.18 1.37

1.17

GA GB

       OSI                 APSI                    AMSI 



Kamel et al.                                                                                   Core Training Exercises and the balance 

 

    Bioscience Research, 2019 volume 16(4): 3364-3371                                                 3369 

 

DISCUSSION 
The present study was conducted to 

determine the comparison between core muscle 
stability exercises and lumbo-pelvic complex 
strength training on the balance in MLBP 
patients.Thus, the first 6 stages of prescribed 
exercies done by  Koumantakis et al., (2005) was 
selected to achieve the core muscle activation in 
different static situations with exclusion all other 
effects during dynamic one, while the same 
condition was applied on the group.  

There were no significant differences between 
two groups regarding OSI, APSI, and AMSI before 
and after the training, but there were significant 
changes within group, this implys that core 
training has the same impact of strengthening 
exercises on the balance. 

Various studies proved the differences 
between LBP patients and normal subjects 
concerning the impact of mechanical back 
dysfunction on proprioception, coordination, motor 
control, spinal stability and balance (Sung and 
Leininger, 2015, Sung et al., 2012, and Sung et 
al., 2010). However, a previous study stated that 
the stability in LBP patients increases with the eye 
open while decreased when closed as a response 
to unknown strategies for pain avoiding (Sung and 
Leininger, 2015), thus, our study was conducted 
with the eyes closed. 

In the present study, the findings within 
groups come in agreements with that of Rhee et 
al. (2012), who reported significant improvement 
in the balance due to the stabilizing exercises. 
Carpes et al., (2008), reported considerable 
improvement in the balance and pelvic kinematics 
that resulted from the strengthening exercises.  

The spinal stability is depending on the 
surrounding musculatures (global and intrinsic 
muscles) of the back where it is a combination of 
these muscles co-contraction (Marshall and 
Murphy, 2005, Behm et al., 2002, and McGill, 
2001). Balance training regimen is not impacted 
by certain muscle activation, all the muscles of the 
trunk are working together to achieve the best 
performance and increase the postural control, so 
it was recommended that the para spinal, 
abdominal, and gluteal muscles should be 
included in the training programs (McGill et al. 
2003, and Nadler et al., 2002). 

The imbalance of neuromuscular control could 
occur in the case of strengthening the back 
extensors neglecting the flexors of the trunk and 
hip joint. Consequently, postural stability is 
affected substantially due to imbalance training 
between muscle groups ( Kollmitzer et al., 2000). 

Activation and training of the lumbo–pelvic–hip 
complex muscles gave a better and effective way 
in improving postural control and equilibrium more 
than training the back extensors only (Carpes et 
al., 2008, and Willson et al., 2005). 

Many studies proved that core stability and 
lumbo-pelvic-hip training exercises enhance the 
strength of the back and pelvic muscles, improve 
balance, increase coordination and joint sense in 
the subjects with low back pain (Nowotny et al., 
2018, Oh et al., 2017, Rhee et al., 2012, and 
Carpes et al., 2008). The current study revealed 
that core stability exercise was recommended as 
an effective intervention in improving balance and 
postural equilibrium as lumbo-pelvic-hip complex 
strength training. 

CONCLUSION 
Based on our results, both core stability and 

lumbo-pelvic-hip complex strengthening exercises 
improve the balance, and they have almost the 
same effect in patients with mechanical low back 
pain. 
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