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ABSTRACT 
 

Physical therapists use a variety of training when rehabilitating patients with low back pain (LBP). The 

traininganalysed are often used in rehabilitation programmes for the spine, hip, and knee. Evidence has 

demonstrated that the prevalence of lower back pain (LBP) among women population is alarmingly higher 

due to the hormonal and reproductive factors such as irregular or prolonged menstrual cycle and 

hysterectomy. As a result, appropriate selection and designation of a training programme capable of 

stimulating the trunkand hip muscles could be beneficial in both rehabilitation and prevention of LBP. The 

current study compared the effectiveness of strength training programme (STTP) with stabilisation training 

programme (SBTP) intending to ascertaining the most effective in stimulating the muscles activations.50 

healthy females with normal BMI and ages range from 19 to 24 years randomly allotted to STTP, and SBTP 

underwent five different sets of exercises three times a week for five weeks. Electromyography (EMG) data 

were collected from 5 muscles of rectus abdominis, external oblique, multifidus, gluteus maximus and 

gluteus medius. The readings from the EMG were compared after the five weeks interventions. An 

independent t-test was used to examine the comparative efficacy between the STTP and SBTP on the 

targeted muscles. A statistically significant difference of the muscle activations between the two compared 

training modalitieswas obtained p < 0.05. The SBTP intervention is shown to be more efficient in 

stimulating the females’ pelvic muscles activations as opposed to STTP. SBTP could, therefore, be a 

practical measure for prevention and rehabilitation of LBP.  

 

KEYWORDS: Strength training, Stabilisation training, Muscle activations, Pelvic muscles, Lower     

                            back pain 

 

INTRODUCTION 
 

A number of studies have suggested that exercise 

modalities can be designed to prompt the 

supporting muscles of the spine in a pattern that 

shows to be valuable for some patients with LBP 
1,2

. Likewise,  some previous works have pointed 

out that the study of irregular movement patterns 

during active trunk motion is crucial in the 

examination of lumbar segmental instability
3,4

. In a 

differentstudy, other researchersexamined the value 

of specific trunk, hip, muscles strengthening and 

backing training for the prevention of injuries
5
. It 

was concluded from their findings that strength 

training is vital in reducing the prevalence of injury 

occurrence of the lower back pain (LBP) patients. It 

has also been reported that weakness and poor 

stamina from the lumbar and gluteus muscle tissue 
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in people with lower extremity injuries and LBP 

could be effectively improved through exercises 

interventions
6,7

. Based on the aforementioned 

literatures, it could, therefore, be deduced that 

designation of an appropriate training programme 

could be beneficial when the right and relevant 

muscles are targeted. The activations of muscles 

that are involved in the mobility process could be 

useful in reduction or rehabilitation of LBP patients 

and could also serve as a training regimen for a 

healthy individual to prevent future occurrences of 

LBP. However, although, training programmes that 

are developed to enhancing muscles activations 

have earned acceptance in the general rehabilitation 

of LBP patients; the evidence for the efficacy of 

this technique is inadequate and ambiguous
8
. The 

few investigations that have considered particular 

stabilisation exercise programmes among patients 

with LBP in more homogenous populations have 

demonstrated some promising effects
2
. As a result, 

a study comparing the two sets of exercises with the 

view of ascertaining the most efficient in the 

stimulation of the females’ muscles is needful. 

Hence, the current study endeavours to compare the 

effectiveness of strength training 

programme(STTP) andstabilisation training 

programme(SBTP) in the improvement of the 

lumber muscles among female’s healthy subjects. 

 

Potential Impact of the Study 

Research has demonstrated that the prevalence of 

LBP among women population is significantly 

higher due to the Hormonal and reproductive 

factors such as irregular or prolonged menstrual 

cycle and hysterectomy as compared to males
9
.On 

the other hand, it has been reported that to identify 

the effectiveness of a particular intervention 

programme, the first way to commence could be 

with healthy subjects after that the potential 

findings could be safely applied to the patient's 
10,11

. 

To this effect, the present study examined the 

comparative effectiveness of STTP and SBTP in 

improving the said targeted muscles activations in 

healthy female subjects. The study aims at drawing 

the attention of the physiotherapist, trainers and 

other stakeholders to determine the most 

appropriate training programme capable of given 

maximum effects in developing and stimulating the 

trunk, hip and lumbar muscles of female’s subjects. 

The findings of the study are anticipated to serve as 

a guide for application to the reduction and 

rehabilitations of LBP amongst female patients. 

 

MATERIALS AND METHODS 
 

Participants 

A total of 50 healthy female subjects with a normal 

BMI of 18.5 to 24.9 kg/m
2
 and without any record 

for current or previous lower extremity or back 

problems with ages range of 19 to 24 years were 

recruited to participate in the study. The 

participants who volunteered to take part in this 

study were from the Faculty of Health Sciences of 

the Universiti Sultan Zainal Abidin. Written 

consent was obtained, and all the participants 

signed consent forms. All the exercises procedures, 

protocol, and equipment for this study were 

authorised by the Research Ethics Board of the 

Universiti Sultan Zainal Abidin with an approval 

number of UniSZAC/628-1jld2 (02). 

 

Selected Exercises for the study 

The strength and stability based exercisesthat were 

considered in the present investigation are shown in 

Table 1 and 2 respectively. The name of the 

exercises, the targeted muscles as well as the 

procedures for the exercises performances 

istabulated. The selections of the exercises were 

carefully made based on their ability in 

strengthening and stabilising the muscles under 

investigation.

 

Table 1 

Strength exercises procedures 

 

Name of 

exercise 

Muscle How to perform Reference 

(a) Full 

crunches  

Rectuesabdominis Lay on your back on a workout mat or bed. Flex both knees until the 

feet are flat on the ground. With your feet away from the ground, 

raise your upper body and shoulders to around 30 levels off the floor. 

Rise and stop whenever your elbows reach your upper thighs. The 

entire curl up should take around 30s 

11,12
 

(c) side 

crunches  

External oblique  Begin by lying on your back again on the floor and turn both knees to 

the right. Slowly lift your shoulders off the floor and move your body 

straight up and then down again to the floor as if you had been doing 

13,14
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a regular crunch. Ensure that you keep your knees turned to the best 

as you do the crunch. 

(d) lumbar 

full 

extension  

Multifidus  Lie on your stomach and put your arms in front of your chest. Take 

your body up to a fully extended position. Your legs should be fully 

extended. 

15,16
 

(e) hip 

extension  

Gluteus maximus   Lie down, you can put your forehead on your hand or put a towel 

underneath your forehead.  Lift your thigh off the ground and extend 

the leg. 

17
 

(f) hip 

abduction 

 

Gluteus medius 

 

Lay on your side on an exercise pad or bed in a beginning position. 

With knees completely extended, slowly abduct while keeping the 

knees extended. Look at 30% of hip hold and slowly return. 

18
 

 

 

Table 2 

Stabilisation exercises procedures 

 

Name of 

exercise 

Muscle How to perform Reference 

(g) curl up Rectuesabdominis You need to lie on your back on an exercise mat or bed. Bend both 

knees until your feet are flat on the floor. With your feet away from 

the floor, lift your head and shoulders until your shoulder blades are 

off the floor. Hold for a moment at the top of the movement, and then 

slowly lower your back. Hold on 5s.  

11,12
 

(h) plank 

side 

External oblique  Lie on your side and brace your core muscles.  Raise yourself up on 

the side of one foot and with your elbows raise your trunk off the 

floor and hold on 5s. 

13,14
 

(i) back 

bridge  

Multifidus  Lie on your back with your knees bent, placing your heels close to 

your buttocks. Keep your arms at your sides with palms down, 

squeeze yourgluteusand raise your hips off the floor to get into the 

bridge position and hold on 5s. 

16,19
 

(j) plank   

hip 

extension  

Gluteus maximus  Start by lying prone on your elbows in planks with trunk, hips, and 

knees in neutral alignment (left). Lift your dominant leg off the 

ground, flex the knee of your dominant leg, and extend the hip past 

the neutral hip alignment by bringing the heel in. 

20,21
 

(k) plank 

hip 

abduction 

 

 

 

Gluteus medius    

 

 

 

 

Dominant leg down. Begin with a side plank position. You are 

reminded to keep shoulders, hips, knees, and ankles in line bilaterally, 

and then to rise to plank position with your hips lifted off the ground 

to achieve a neutral alignment with your trunk, hips, and knees. While 

balancing on your elbows and feet, raise the top leg into abduction 

(right) for one beat and then lower your leg for one beat. 

18
 

 

 

 

 

 

Experimental Protocol 

The participants were randomly allotted in two 

groups, i.e. STTP and SBTP group with 25 subjects 

in each group. Each group were given a separate set 

of strength and stabilisation training as shown in 

Table 1 and 2 for a period of five weeks. The 

participants underwent their peculiar exercises on 

different days. Before the beginning of the 

exercises, the initial measurement of the muscles 

activations was determined at a zero week. 

Electromyography (EMG) data were collected from 

5 muscles during the exercises performance (Rectus 

abdominis, External oblique, Multifidus, Gluteus 

maximus and medius), and the readings from the 

EMG were compared after the five weeks 

interventions between the pretreatment readings of 

STTP and SBTP. 

  

Data Collection Procedure 

Prior to electrode placement, each subject was 

familiarized with the procedures by being 

instructed, and by practising the muscle tests and 

exercises performed. The researchers taught all the 

participants on how to perform each exercise using 

explanations and pictures. Dual disposable 

silver/silver chloride surface area recording 

electrodes were used. EMG data were gathered 

from the rectus abdominis, exterior oblique, lumbar 

multifidus, gluteus maximus and gluteus medius. 

For the rectus abdominis muscle, the electrodes 

were placed 3 cm horizontal and 3 cm above the 
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umbilicus. The electrodes were positioned midway 

between the anterior fine iliac spine and the ribs 

cage for the exterior oblique abdominis muscle. 

Intended for the lumbar multifidus muscle mass, 

the electrodes were put 2 cm lateral towards the 

lumbosacral junction. The electrodes for the gluteus 

medius muscle were placed above the gluteus 

maximus muscle and closer to the iliac crest around 

the lateral side of the pelvis. For the gluteus 

maximus muscle, electrodes were placed in the 

centre from the muscle belly between the extensive 

edge of the sacrum as well as the posterosuperior 

edge of the higher trochanter. The reference 

electrode was located over the anterior superior 

iliac spine. All the procedures for the electrodes 

placement were conducted by the recommendations 

of the previous researchers 
22,23

. A detail 

description of the entire data collection procedureis 

provided in Figure 1. 

 

 
 

Figure 1 

A flow chart during the data collection process 
 

Figure 1 projects the flow chart organisation during 

the data collection process. The time for the warm 

up, preparation of the sites attachment of the 

electrodes, the time taken for each exercise as well 

as the rest period interval are displayed. The 

procedures for all the steps performedwere adopted 

from the previous researchers 
13,24,25

. 

 

Data Analysis 

An independent t-test analysis was employed in this 

study to determine whether there is a significant 

difference between the two training modalities as 

well as to compare the efficacy of the two 

interventions training in the improvement of the 

muscle activations at the post measurement. The 

types of the training (STTP and SBTP) were used 

as the independent variables while the 

meanelectrical activities of all the selected muscles 

were treated as the dependent variables. All the 

statistical analysis was conducted using XLSTAT 

add in software version 2014 for Windows at a 

confidence level of p ≤ 0.05. 

 

RESULTS 
 

Table 3 tabulates the descriptive statistics of 

the relative effectiveness of SBTP and STTP 

intervention programme on the muscles at the 

post evaluation. The type of the training 

programme (strength and stabilisation) the total of 

the participants, the minimum, maximum scores, 

mean and the standard deviation of each variable is 

illustrated. It can be detected from the table that the 

average for the post-intervention measurement of 

the SBTP is larger than the STTP across all the post 

measurements determining that the muscle 

activations of the SBTP issubstantially higher as 

opposed to the STTP after the interventions.
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Table 3 

Descriptive Statistics for the comparative efficacy of stabilisation and strength  

training intervention programme on the muscles. 

 

Type of muscles Training Programmes N Min. Max. M SD 

Rectus abdominis 
Strength 25.00 94.01 169.47 142.53 18.08 

Stabilisation 25.00 78.76 1933.23 372.87 439.46 

External oblique 
Strength 25.00 93.31 178.56 141.79 24.99 

Stabilisation 25.00 91.96 1378.43 322.24 358.39 

Multifidus 
Strength 25.00 92.45 154.96 133.73 22.39 

Stabilisation 25.00 56.72 1409.28 325.28 334.10 

Gluteus maximus 
Strength 25.00 99.05 174.78 134.74 23.29 

Stabilisation 25.00 76.02 1259.33 342.20 292.61 

Gluteus medius 
Strength 25.00 86.29 169.34 145.86 19.95 

Stabilisation 25.00 88.21 1031.67 313.50 197.58 

 

Table 4 displays the inferential statistics of the 

pairwise comparison conducted as a follow-up for 

the t-test. From the table, t observed, t critical, the 

degree of freedom the difference between the SBTP 

and STTP at the post evaluations and the significant 

levels are depicted. It can be seen that there is a 

statistically significant difference between the 

SBTP and STTP on the muscle activations in all the 

evaluated muscles of Rectus abdominis, External 

oblique, Multifidus, Gluteus maximus and Gluteus 

medius p < 0.05. This finding signifies that SBTP 

intervention is more effective compared to STTP in 

improving the said muscles activations of the 

participants evaluated in the study. 

 

Table 4 

Inferential Statistics for the comparative efficacy of stabilisation and strength 

 training intervention programme on the muscles assessed. 

 

Muscle types t(obs.) t(crtcl) DF D Sig 

Rectus abdominis -2.62 2.01 48 -230.3 0.011 

External oblique -2.51 2.01 48 -180.5 0.015 

Multifidus -2.86 2.01 48 -191.6 0.006 

Gluteus maximus -3.53 2.01 48 -207.5 0.009 

Gluteus medius -4.22 2.01 48 -167.6 0.001 

 

Figure 2 to 6 highlights the 

comparable effectiveness analysis between SBTP 

and STTP in the improvement of all the muscles 

assessed in the study. From the figures, it can be 

noted that the SBTP intervention recorded higher 

muscles activations across all the muscles of 

the Rectus abdominis, External oblique, Multifidus, 

Gluteus maximus and Gluteus medius. The greater 

rate of activations observed in SBTP interventions 

can be attributed to the effect of the training 

programme in targeting the evaluated muscles. The 

result shows that the SBTP intervention is better in 

stimulating all the muscles evaluated as compared 

to the STTP.  
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Figure 2 

Comparative efficacy analysis between SBTP and STTP in the improvement of  

Rectus  Abdominis  muscle activation 
 

 
 

Figure 3 

  Comparative effectivenessanalysis between SBTP and STTP  in the development  

of External Oblique  muscle activation. 
 

 
 

Figure 4 

Comparative efficacyanalysis between SBTP and STTP in  the improvement of  

Multifidus  muscle activation 
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Figure 5 

Comparative efficacyanalysis between SBTP and STTP in the improvement of  

Gluteus Maximus muscle activation 
 

 
 

Figure 6 

  Comparative effectivenessanalysis between SBTP and STTP in the 

improvement of Gluteus Medius  muscle activation 

 

DISCUSSION 
 

The general results of the comparative effectiveness 

of SBTP and STTP intervention programme on the 

muscles at the post of the electromyography 

activities of the muscle experimented in the current 

study have indicated that the SBTP is more 

efficient in the improvement of the activations of 

the participant's muscles when compared with the 

effect produced by the STTP. The evidence 

presented in Table 3, and 4 as well as Figures2-6 

have shown that lumbar, trunk and hip muscles of 

the females’ participants in the study have reacted 

better to the SBTP intervention as opposed to the 

STTP. The results suggested that SBTP could be 

highly useful as rehabilitation exercises of LBP in 

females’ subjects.The finding from the current 

study is in concord with the previous investigators 

who in their systematic review that consisted of 18 

trials up to 2006, reported that specific stabilisation 

exercises could be advantageous over no treatment 

in LBP patients
26

.Moreover, previous authors have 

inferred that SBTP is beneficial in the long term for 

alleviating disability or pain over common 

exercises
27

. Some studies have suggested that 

exercise modalities can be designed to prompt the 

supporting muscles of the spine in a pattern that 

could be valuable for some patients with LBP 
1,2

. 

Likewise, previous researchers have pointed out 

that the study of irregular movement patterns 

during active trunk motion is crucial in the 

examination of lumbar segmental instability
4,28

. It 

has alsobeen stated that the general aims of 

stabilisation exercises are to increase muscular 
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motor orders for improved spinal support, counter 

abnormal micro-motion, and decrease associated 

pain 
29

. It is not unexpected, therefore, that some 

researchers that studied muscle origin and 

electromyography sequences have recommended 

that lumbar, trunk and hips muscles are better 

stimulated through the application of some stability 

exercises 
30

.The results of the present study 

revealed that the participants in the SBTP group 

experienced a better improved in the said muscle 

activations determined by spectral 

electromyography, which could as well have an 

impact in increasing the overall endurance of the 

muscles and consequently have an implication in 

reducing back pain severity. This result shows that 

improved muscles activations could be 

associatedwith the better outcome effect of the 

SBTP efficacy observed. The improvement in the 

muscles activations capacity in the SBTP 

intervention group is in conformity with that seen 

in the results of earlier studies
31,32

. 

 

 

CONCLUSION 
 

The results of the present study have demonstrated 

that the stabilisation training programme observed 

in the study iseffective in improving the muscles 

activations of the subjects within the five weeks 

training interventions period when compared to the 

training devised from the strength programme. The 

stabilisation intervention has appeared to be more 

effective in stimulating the rectus abdominis, 

external oblique, multifidus, gluteus maximus and 

gluteus medius muscles. Moreover, the study has 

shown that the utilisation of surface 

electromyography signals in detecting muscles 

activations is nontrivial as it permits the researchers 

to accurately identify the best intervention training 

programme that can enhance the activations of the 

trunk, hip and lumbar muscles amongst healthy 

female’s subjects. The results of the current study 

are expected to be valuable for the rehabilitation 

experts in determining the best training modality 

which would, in the long run, assist the female’s 

patients with a record of LBP. 
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