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Abstract: 

Background: Chronic low back pain (CLBP) is a prevalent 
musculoskeletal condition that significantly impacts functional 
ability and quality of life. Exercise-based interventions are essential 
in managing CLBP by improving spinal stability and reducing pain. 
Segmental stabilization exercises (SSE) target deep stabilizing 
muscles, aiming to enhance motor control and reduce spinal micro-
instability, whereas general lumbar stabilization (GLS) exercises 
focus on overall core muscle activation to improve spinal support.  

Objective: to determine the effectiveness of segmental stabilization 
exercises and general stabilization exercises in chronic low back 
pain patients.  

Methodology: A randomized controlled trial was conducted on 
n=44 participants with chronic low back pain patients at Isra 
University, Islamabad, and Benazir Bhutto Hospital, Rawalpindi, 
from January 2020 – August 2020. The participants were recruited 
through a non-probability convenient sampling technique and 
divided into two groups, n=22 participants in each group. The 
experimental group received Segmental Stabilization Exercises 
(SSE) while the control group received General Lumbar 
Stabilization (GLS). Visual Analogue Scale (VAS) was used to 
determine the severity or level of pain, a goniometer was used to 
measure the Range of Motion (ROM), Oswestry Disability Scale 
(ODI), was used to determine the severity or level of disability. The 
Friedman test with Wilcoxon was used within the group analysis 
whereas the Mann-Whitney U test was used for between the 
groups analysis. 

Results: Both interventions SSE and GLS, significantly reduced 
(p<0.05) pain intensity and physical disability on ODI and its 
domains over time by the end of 4th week. Meanwhile, the 
between-group analysis revealed no statistically significant 
differences (p≥0.05). 

Conclusion: SSE and GLSE significantly improve pain and disability 
scores over four weeks. However, the lack of significant between-
group differences suggests that both interventions have 
comparable efficacy. 

Keywords: disability; functional disability; physical therapy; low 
back pain; segmental stabilization exercises; lumbar stabilization 
exercises; physical therapy.  
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INTRODUCTION 

Chronic low back pain (CLBP) is usually defined 
as pain in the back that persists for 7 to 12 weeks [1, 
2]. It escalates linearly after 30 years of age until the 
6th decade of life [3] and is more common in 
females compared to males [4]. CLBP is a restrictive 
condition may lead to a massive global burden that 
due to long absences from work and substantial 
workers' reimbursement and social security 
expenses due to work absences and retirement 
[5,6]. 

Though there are a lot of reasons leading to 
low back pain in many chronic cases, the cause is 
not known [7]. Postural issues, decrease in physical 
exercise, genetic issues, low levels of education 
along nutritional deficiencies are noteworthy risk 
factors of LBP [2]. Bodily workload escalates the 
risk of back ache [4]. Also, weakness of superficial 
abdominal and trunk muscles, and lack of control of 
deep trunk muscles, such as transversus abdominis 
(TrA) and lumbar multifidus (LM) is an important 
risk factor and strengthening of these muscles 
significantly improved CLBP and disability. CLBP 
patients usually reported delayed contractions of 
TrA [8].  

Multi-disciplinary approach including 
pharmacological, surgical, and physical therapy is 
used to treat CLBP [9]. Exercise is a widely 
prescribed treatment, and it leads to improvement 
in function and work [10]. An intensive exercise 
program leads to the enhancement of bodily 
functions and has modest effects in the case of 
CLBP [9].  Furthermore, segmental stabilization 
exercises (SSE), [8] and general lumbar stabilization 
exercises (GLS) [11] are used to treat CLBP. 
Stabilization exercises improve neuromuscular 
control, strength, and endurance of muscles [11] 
while SSE also improves the timely activation of TrA 
and LM muscles [8]. These factors are central to the 
maintenance of dynamic trunk and spinal stability. 
Stabilization exercises are usually recommended 
for their safety and cost-effectiveness [11].  

Although previous studies have investigated 
the effects of SSE and GLS in managing CLBP, 
limited research has examined their comparative 
effectiveness in a combined clinical and home-
based setting with a follow-up beyond the 
supervised intervention phase. Most existing 
studies assess short-term outcomes within clinical 
settings, failing to determine whether 
improvements are sustained once patients 
transition to self-managed care. This study aims to 
address these gaps by comparing the effectiveness 
of SSE and GLS in CLBP rehabilitation, incorporating 
both supervised and home-based exercise phases, 
and assessing outcomes over four weeks.  

 

METHODOLOGY 

Design & Setting: A randomized control trial 
was conducted at the physical therapy department 
of Isra Institute of Rehabilitation Sciences (IIRS), 
Isra University Islamabad Campus. was after the 
approval of the Advanced Studies and Research 
Committee (IIRS/ASRC/OPT-008) of Isra University, 
Islamabad. The study was conducted from March 
2019 – June 2022.   

Selection criteria: The inclusion criteria for the 
recruitment in the study were males and females, 
between 15 to 60 years of age, and had chronic low 
back pain. While patient excluded with a history of 
back surgery, pregnancy, sciatica, any nerve root 
entrapment, vertebral bone fracture, stroke, spinal 
cord injury, intellectual disability, and 
rheumatologic disorders.  

Sample Size: This sample size was n=44, 
calculated using a moderate effect size (f=0.35), 
with 80% power at a 5% significance level. A total of 
60 subjects were evaluated for the study, out of 
which n=16 subjects were excluded for not meeting 
the inclusion criteria and unwillingness to 
participate in the study. The remaining n=44 
participants were recruited through a non-
probability convenient sampling technique and 
randomly divided into Segmental Stabilization 
Exercises (SSE) group (n=22), and Generalized 
Lumber Stabilization exercises (GLS) group (n=22) 
as shown in Figure 1. 

Randomization & Blinding: The computerized 
randomization method by an independent 
researcher not involved in the assessment and 
management of the participant was used in this 
study. The allocation to the SSE group and the GLS 
group was through opaque sealed envelopes, 
which were opened only after participant 
enrolment. The blinding was not done as the 
individuals actively engaged in their assigned 
exercise interventions. To reduce performance bias, 
exercise logs of the home base plan were recorded 
in writing. Additionally, therapist blinding was not 
feasible since different exercise protocols were 
administered and remained a limitation, so follow 
the structured intervention protocols. 

Intervention: The participants of the Segmental 
Stabilization exercise (SSE) performed a protocol, 
while the participants of the Generalized Lumbar 
Stabilization Exercises (GLS) group performed open 
and closed chain exercises. A detailed protocol is 
shown in Table 1. Each participant received a total 
of 3 sessions in a week, and the home care plan was 
guided by the treating physiotherapist. Each 
session lasted for 45 minutes and started in prone 
lying received 10 minutes of hot pack and TENS for 
two weeks.  After two weeks, a Self-Monitored 
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Home Exercise Plan of the Same Exercises was performed till 4th week. (table 1) 

 
Figure 1: Consort diagram 

Table 1: Intervention protocol segmental stabilization and generalized lumbar stabilization exercise plan 
Week Day Segmental Stabilization Exercises (SSE) Generalized Lumbar Stabilization Exercises 

(GLS) 

Week 1 

Day 1 

Abdominal Hollowing: Activate deep core by 
drawing belly inward while lying. (3 sets×10 reps) 
Pelvic Tilts: Lie on back, tilt pelvis posteriorly (3 
sets×12 reps) 
Transversus Abdominis Activation: Supine, draw 
navel towards spine. Hold 5 secs (10 reps) 

Pelvic Bridges: Lie supine, lift hips keeping spine 
neutral (3 sets×12 reps) 
Cat-Cow Stretch: Spinal flexion/extension in 
quadruped (3 sets×15 reps) 
Bird Dog: Extend opposite arm and leg, hold 5 
secs (10 reps) 

Day 3 

Quadruped Arm & Leg Raises: Extend one arm/leg 
while maintaining lumbar stability (3 sets×10 reps) 
Dead Bug: Opposite arm and leg extend while 
keeping core engaged (3 sets×12 reps) 

Side Plank: Hold for 15–30 secs each side (3 reps) 
Seated Pelvic Clocks: Rotate pelvis clockwise and 
counterclockwise (2 mins) 

Day 5 

Supine Marching: Lie on back, engage core, lift legs 
alternately (3 sets×10 reps) 
Knee Folds: Slowly drop one knee outwards while 
keeping spine neutral (3 sets×12 reps) 

Hip Flexor Stretch: Hold for 20 secs each side (3 
reps) 
Lying Trunk Rotations: Knees bent, gently rotate 
side to side (3 sets×12 reps) 

Week 2 

Day 8 

Plank with Leg Lift: Hold plank, lift leg alternately (3 
sets×10 reps) 
Resisted Side-Stepping with Band: Walk sideways 
with resistance band (3 sets×15 steps) 

Superman Exercise: Lift arms and legs while lying 
prone (3 sets×12 reps) 
Wall Sit: Hold for 30 secs, progress to 45 secs (3 
reps) 

Day 10 

Side-Lying Leg Raises: Engage core, lift top leg up 
and down (3 sets×12 reps) 
Standing Pallof Press: Hold resistance band at 
chest, press forward (3 sets×12 reps) 

Glute Bridges with Marching: Perform bridge, 
then lift one leg (3 sets×10 reps) 
Knee-to-Chest Stretch: Hold 20 secs each side (3 
reps) 

Day 12 

Standing Hip Hinge: Hinge at hips while keeping 
back neutral (3 sets×12 reps) 
Lunges with Rotation: Lunge forward and rotate 
trunk (3 sets×10 reps) 

Standing Side Bends: Slowly bend side to side (3 
sets×15 reps) 
Clamshells: Lie on side, knees bent, lift top knee 
(3 sets×12 reps) 

Week 3 & 4 Day 15-26 Self-Monitored Home Exercise Plan - Same Exercises 
 

Data collection procedure: The general 
demographics data such as age, gender, BMI, level 
of physical activity, and occupation were collected 
at baseline. Physical activity was measured through 
the International Physical Activity Questionnaire 
Short Form -7 (IPAQ SF-7), which is a valid and 

reliable tool [13]. Visual Analogue Scale (VAS) was 
used to determine the severity or level of pain. The 
VAS is a valid and reliable tool [12] and consists of 
ten characteristics which include 0= no pain and 10= 
severe pain. The Range of Motion (ROM) of lumbar 
flexion, extension, lateral right-side flexion, and 
lateral left-side flexion. The ROM was measured 
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through a goniometer, which is a valid and reliable 
tool [14]. Oswestry Disability Scale (ODI) was used 
to determine the severity or level of disability and is 
a valid and reliable tool [15]. In ODI, 0 indicates no 
disability whereas 50 indicates severe disability.  

Statistical Analysis: The descriptive statistics, 
mean, standard deviation, frequency, and 
percentages. As the VAS and total score of ODI 
were not normally distributed on The Shapiro–Wilk 
test and ODI's domains were in ordinal scale. The 
non-parametric test was used for data analysis. 
Therefore, the Mann-Whitney U test was used 
between the group analyses whereas the Friedman 
test with the Wilcoxon test was used within the 

group analysis. To determine the effectiveness of 
treatment protocols, the level of significance was 
set at p<0.05, and SPSS 21 was used to analyze the 
data.  

RESULTS 

The mean age of participants was 44.04 ±10.52 
years. The mean height was 1.615±0.06 m, while the 
mean weight was 70.52±12.02 kg. The combined 
mean BMI was 26.89±4.29kg/m2. These values 
represent the overall characteristics of the study 
participants across both experimental (SSE) and 
control (GLS) groups. 

Table 2: Within group changes Pain (VAS) and Disability (ODI) 
  SSE (n=22) GLSE (n=22) 

  M IQR MR Z/χ2
(3) p-value M IQR MR Z/χ2

(3) p-value 

VAS 

Pre 9 1 4.00 -4.23 a0.00*** 8 2 4.00 -4.0 a0.00*** 

After 2 Weeks 2 2 2.83 -3.38 b0.00*** 3 2 2.81 -3.00 b0.003** 

After 3 Weeks 2 3 1.80 -2.32 c0.02* 2 2 1.93 -3.41 c0.001** 

After 4 Weeks 1 2 1.37 61.07 d0.00*** 1 2 1.26 55.63 d0.00*** 

Pain Intensity 

Pre 4 1 4.00 -4.29 a0.00*** 4 1 4.00 -4.16 a0.00*** 

After 2 Weeks 1 1 2.52 -3.94 b0.00*** 1 1 2.71 -3.16 b0.02* 

After 3 Weeks 1 1 1.89 -1.34 c0.180 1 1 1.81 -2.33 c0.02* 

After 4 Weeks 0 1 1.54 62.51 d0.00*** 0 1 1.48 54.06 d0.00*** 

Personal Care 

Pre 3 2 4 -4.26 a0.00*** 3 2 4 -4.09 a0.00*** 

After 2 Weeks 1 2 2.52 -3.16 b0.002 1 0.5 2.29 -1.66 b0.09 

After 3 Weeks 0 1 1.89 -1.89 c0.05 1 1 1.95 -1.73 c0.08 

After 4 Weeks 0 1 1.59 59.59 d0.00*** 0 1 1.76 52.93 d0.00*** 

Lifting 

Pre 4 1 4.00 -4.29 a0.00*** 3 1 3.98 -4.00 a0.00*** 

After 2 Weeks 1 1 2.65 -3.74 b0.00*** 1 1 2.55 -2.49 b0.01* 

After 3 Weeks 1 1 1.76 -1.34 c0.18 1 2 1.93 -2.44 c0.01* 

After 4 Weeks 1 1 1.59 61.02 d0.00*** 1 1 1.55 52.53 d0.00*** 

Walking 

Pre 3 0 4.00 -4.34 a0.00*** 3 0.5 4.00 -4.24 a0.00*** 

After 2 Weeks 1 1 2.41 -3.0 b0.003 1 0.5 2.33 -1.41 b0.15 

After 3 Weeks 1 1 1.85 -1 c0.317 1 1.5 2.05 -2.44 c0.01* 

After 4 Weeks 1 1 1.74 60.19 d0.00*** 1 1 1.62 53.22 d0.00*** 

Sitting 

Pre 3 2 4.00 -4.25 a0.00*** 3 2 4.00 -4.07 a0.00*** 

After 2 Weeks 1 0 2.39 -2.82 b0.005** 1 1 2.21 -0.90 b0.36 

After 3 Weeks 1 1 1.89 -1.13 c0.25 1 1.5 2.05 -2.12 c0.03* 

After 4 Weeks 0 1 1.72 58.85 d0.00*** 1 1 1.74 53.20 d0.00*** 

Sex Life 

Pre 0 1 2.85 -2.04 a0.04* 0 0 2.57 -1.0 a0.31 

After 2 Weeks 0 0 2.46 -1.00 b0.31 0 0 2.48 0.00 b1 

After 3 Weeks 0 0 2.37 -.57 c0.56 0 0 2.48 0.00 c 1 

After 4 Weeks 0 0 2.33 12.85 d0.01* 0 0 2.48 3 d0.36 

Standing 

Pre 4 1 4.00 -4.26 a0.00*** 4 1 4.00 -4.07 a0.00*** 

After 2 Weeks 1 2 2.35 -2.64 b0.008* 1 1 2.19 -1.13 b0.25 

After 3 Weeks 1 2 1.93 -1.63 c0.10 1 1.5 2.00 -1.34 c0.18 

After 4 Weeks 1 1 1.72 59.84 d0.00*** 1 0.5 1.81 52.79 d0.00*** 

Social Life 

Pre 3 0 4.00 -4.29 a0.00*** 3 1 4.00 -4.19 a0.00*** 

After 2 Weeks 1 2 2.43 -2.53 b0.01* 1 0 2.40 -1.38 b0.166 

After 3 Weeks 1 1 2.00 -2.18 c0.02* 1 1 2.00 -2.44 c0.01* 

After 4 Weeks 0 1 1.57 59.23 d0.00*** 0 1 1.60 52.10 d0.00*** 

Sleeping 

Pre 3 2 4.00 -4.16 a0.00*** 3 2 3.98 -4 a0.00*** 

After 2 Weeks 1 1 2.45 -2.88 b0.004** 1 1 2.29 -.9 b0.36 

After 3 Weeks 0 1 1.89 -1.71 c0.08 0.5 1 2.10 -2.53 c0.01* 

After 4 Weeks 0 1 1.66 56.98 d0.00*** 0 13 1.64 51.65 d0.00*** 

Traveling 

Pre 3 1 4.00 -4.29 a0.00*** 4 1 4.00 -4.08 a0.00*** 

After 2 Weeks 1 0 2.54 -3.35 b0.001** 1 0 2.60 -2.67 b0.008** 

After 3 Weeks 0.5 1 1.78 -0.756 c0.45 1 1.5 1.93 -2.64 c0.008** 

After 4 Weeks 0 1 1.67 60.48 d0.00*** 0 1 1.48 53.71 d0.00*** 

ODI Total 

Pre 60 16 4.00 -4.20 a0.00*** 62 21 4.00 -4.01 a0.00*** 

After 2 Weeks 20 20 2.98 -4.21 b0.00*** 18 10 2.81 -2.59 b0.009*** 

After 3 Weeks 14 18 1.80 -2.8 c0.005** 14 18 2.00 -2.8 c0.00*** 

After 4 Weeks 6 16 1.22 65.87 d0.00*** 10 10 1.19 55.36 d0.00*** 
aPre-after 2 weeks, bfrom 2 weeks – after 3 weeks, cfrom 3 weeks – after 4 weeks, dPre- after 4 week 
Statistical significance-*p<0.05, **p<0.01, ***p<0.001; M-Median: IQR-Interquartile Range; MR-Mean Rank; ODI-Oswestry disability index; 
VAS-Visual Analogue Scale 
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Within-group analysis, using the Friedman test 
with Wilcoxon signed rank test for pairwise 
comparison, showed that both interventions 
Segmental Stabilization Exercises (SSE) and 
Generalized Lumbar Stabilization Exercises (GLS), 
significantly reduced (p<0.05) pain intensity as well 

as physical disability on ODI and its domains over 
time by the end of 4th week.  

Between-group analysis using the Mann-
Whitney U test revealed no statistically significant 
differences (p≥0.05) in VAS and ODI domains 
between SSE and GLSE at any time point (table 3). 

Table 3: Between group differences (Mann Whitney U Test) 
 Variable M IQR MR M IQR MR U-Stats p-value 

VAS 

Pre 9 1 23.93 8 2 20.93 208.5 0.414 

After 2 Weeks 2 2 21 3 2 24.14 207.0 0.406 

After 3 Weeks 2 3 21.72 2 2 23.36 223.5 0.664 

After 4 Weeks 1 2 22.80 1 2 22.17 234.50 0.861 

Pain Intensity 

Pre 4 1 23.61 4 1 21.29 216 0.505 

After 2 Weeks 1 1 22.48 1 1 22.52 241 0.99 

After 3 Weeks 1 1 21.39 1 1 23.71 216 0.49 

After 4 Weeks 0 1 22.50 0 1 22.50 241.5 1 

Personal Care 

Pre 3 2 21.98 3 2 23.07 229.5 0.769 

After 2 Weeks 1 2 23.11 1 0.5 21.83 227.6 0.716 

After 3 Weeks 0 1 21.54 1 1 23.55 219.5 0.56 

After 4 Weeks 0 1 20.93 0 1 24.21 205.5 0.319 

Lifting 

Pre 4 1 23.80 3 1 21.07 211.5 0.438 

After 2 Weeks 1 1 21.87 1 1 23.19 227 0.707 

After 3 Weeks 1 1 19.91 1 2 25.33 182 0.13 

After 4 Weeks 1 1 20.76 1 1 24.40 201.5 0.290 

Walking 

Pre 3 0 21.96 3 0.5 23.10 229 0.727 

After 2 Weeks 1 1 22.63 1 0.5 22.36 238.5 0.936 

After 3 Weeks 1 1 20.83 1 1.5 24.33 203 0.32 

After 4 Weeks 1 1 22.15 1 1 22.88 233.5 0.836 

Sitting 

Pre 3 2 22.89 3 2 22.07 232.5 0.825 

After 2 Weeks 1 0 23.54 1 1 21.36 217.5 0.528 

After 3 Weeks 1 1 21.70 1 1.5 23.38 223 0.63 

After 4 Weeks 0 1 22.24 1 1 22.79 235.5 0.875 

Sex Life 

Pre 0 1 24.70 0 0 20.10 191 0.062 

After 2 Weeks 0 0 23.87 0 0 21.00 210 0.179 

After 3 Weeks 0 0 23.85 0 0 21.02 210.5 0.18 

After 4 Weeks 0 0 22.96 0 0 22.00 231 0.572 

Standing 

Pre 4 1 20.89 4 1 24.26 204.5 0.334 

After 2 Weeks 1 2 22.07 1 1 22.98 231.5 0.802 

After 3 Weeks 1 2 21.04 1 1.5 24.10 208 0.40 

After 4 Weeks 1 1 20.61 1 0.5 24.57 198 0.268 

Social Life 

Pre 3 0 22.04 3 1 23.00 231 0.782 

After 2 Weeks 1 2 22.00 1 0 23.05 230 0.767 

After 3 Weeks 1 1 21.54 1 1 23.55 219.5 0.57 

After 4 Weeks 0 1 21.50 0 1 23.60 218.5 0.529 

Sleeping 

Pre 3 2 24.25 3 2 19.64 181.5 0.212 

After 2 Weeks 1 1 23.20 1 1 21.74 225.5 0.682 

After 3 Weeks 0 1 21.26 0.5 1 23.86 211 0.42 

After 4 Weeks 0 1 21.74 0 13 23.33 224 0.603 

Traveling 

Pre 3 1 21.70 4 1 23.38 223 0.645 

After 2 Weeks 1 0 21.43 1 0 23.67 217 0.485 

After 3 Weeks 0.5 1 26.26 1 1.5 23.86 213 0.46 

After 4 Weeks 0 1 22.80 0 1 22.17 234.5 0.850 

ODI Total 

Pre 60 16 22.67 62 21 22.31 237.5 0.925 

After 2 Weeks 20 20 22.67 18 10 22.31 237.5 0.925 

After 3 Weeks 14 18 21.28 14 18 23.83 213.5 0.5 

After 4 Weeks 6 16 21.43 10 10 23.67 217.0 0.561 

Statistical significance-*p<0.05, **p<0.01, ***p<0.001; M-Median: IQR-Interquartile Range; MR-Mean Rank; ODI-Oswestry disability index; 
VAS-Visual Analogue Scale 

DISCUSSION 

The purpose of the study was to determine the 
effectiveness of segmental stabilization exercises 
and general lumbar stabilization exercises on pain 
and disability in patients with chronic low back pain 

with lower back pain over four weeks. It was 
hypothesized that SSE would be more effective as 
compared to GLS, however, based on the results 
hypothesis was rejected. The efficacy of 
stabilization exercises in improving core stability, 
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decreasing pain, and improving functional 
outcomes.  

The significant reduction in pain intensity, as 
measured by VAS, is supported by prior studies 
suggesting that lumbar stabilization exercises 
improve neuromuscular control, thereby 
decreasing pain perception [16, 17]. Furthermore, 
the observed decrease in Oswestry Disability Index 
(ODI) scores is consistent with findings from 
Mahmood et al. (2022), who reported substantial 
improvements in physical function following core 
stabilization training [18]. 

The results of the study showed significant 
improvement in pain, and disability after segmental 
stabilization exercises measured through VAS, and 
ODI which is supported by the previous studies, in 
which SSE significantly improved pain, and ROM 
and reduced functional disability [19-21].  The 
possible reason for the improvement is exercising 
TrA and LM, which improves muscle activation, and 
segmental protective function and reduces stress 
on the lumbar [8]. Thus, proper segmental 
stabilization exercises are effective in improving 
pain, ROM, and thus disability.  

According to the result of the recent study 
pain, ROM, and disability were significantly 
improved after general stabilization exercise. The 
results of this study are in coherence with the 
previous literature, which reported significant 
improvement in pain, ROM, and disability after 
stabilization exercises [11]. The improvement that 
occurred may be due to the open-chain and closed-
chain exercises, which strengthen the TrA and LM 
muscles. Therefore, stabilization exercises reduced 
pain and ROM and thus disability because of 
strengthening and activation of TrA and LM 
muscles [22]. In low back pain, the delayed 
contractions of the TrA muscle make the trunk 
unstable and lead to reduced postural and motor 
control and the working of spinal muscles. Also, 
closed-chain exercises, which are performed on 
unstable surfaces are more effective in improving 
postural balance [23].  

Furthermore, no significant difference was 
observed between SSE and GLS in improving pain, 
ROM, and disability. The previous study supported 
the findings of the current study, which reported 
segmental stabilization exercises are equally 
effective to other physiotherapy treatments such 
as lumbar stabilization exercises [24]. The possible 
reason for the non-significant difference could be 
due to the techniques used. Both treatment 
procedure focuses on the activation of TvA and LM 
muscles [8, 23]. Also, stabilization exercises 
strengthen the superficial and deep muscles of the 
trunk and abdomen which provides stability and 
reduces the pain and thus disability [11]. The non-
significant between-group differences may also 
suggest that SSE and GLSE may have similar 
therapeutic effects [25, 26]. 

The sample size of the current study was 
smaller due to time constraints, so this study lacks 
generalizability to a wider population.  

CONCLUSION 

Both SSE and GLSE significantly improve pain 
and disability scores over four weeks. However, the 
lack of significant between-group differences 
suggests that both interventions have comparable 
efficacy. The inclusion of a home-based follow-up 
phase stresses the practicality of self-managed care 
after supervised intervention, providing insights 
into the sustainability of improvements beyond 
clinical settings. Future studies should explore long-
term effects and adherence strategies to optimize 
patient outcomes in self-managed rehabilitation 
programs. 
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