Pakistan Journal of Medical & Cardiological ReviewVol. 5 No. 2 (2026)

https://pakjmcr.com/index.php/1/about
                                                                                                                  Online ISSN                             Print ISSN
[image: ]       [image: ]

Role of Core Stabilization Exercises in Managing Lumbar Disc Herniation

Talala Bashir
Designation & Affiliation: Senior Lecturer, ZCPT, Ziauddin University, Karachi, Pakistan.
Email: talala.bashir@zu.edu.pk 

Sumera Afzal
Designation & Affiliation: Senior Lecturer, ZCPT, Ziauddin University, Karachi, Pakistan.
Email: sumera.afzal@zu.edu.pk 

Saiqa Jalil
Designation & Affiliation: Assistant Professor, ZCPT, Ziauddin University, Sukkur, Pakistan.
Email: saiqa.jalil@zu.edu.pk 

Rahima Salman
Designation & Affiliation: House Officer, JPMC, Karachi, Pakistan. 
Email: rahimasalman456@gmail.com 

Syeda Aiman Fatima
Designation & Affiliation: Fitness Coach, Trifit Fitness Club, Karachi, Pakistan.
Email: aimanfatima107@gmail.com 

	Abstract


	Author Details

	Keywords:  Core stabilization exercises, Lumbar disc herniation, Low back pain, Physiotherapy rehabilitation, Spinal stability, Functional disability, Exercise therapy, Conservative management.

	Received on 27 Feb 2026
Accepted on 28 Mar 2026
Published on 5 Apr 2026

	Corresponding E-mail & Author*:  

Talala Bashir
Designation & Affiliation: Senior Lecturer, ZCPT, Ziauddin University, Karachi, Pakistan.
Email: talala.bashir@zu.edu.pk 
 


[bookmark: _Toc197327159][bookmark: _Toc197590144]
[bookmark: _Toc190951327][bookmark: _Toc190951427][bookmark: _Toc197327166][bookmark: _Toc197590147]Lumbar disc herniation is one of the most common causes of low back pain and functional disability, affecting individuals’ daily activities and quality of life. Physiotherapy plays a vital role in the conservative management of this condition, with core stabilization exercises increasingly being used to improve spinal stability and reduce symptoms. The purpose of this study was to evaluate the role of core stabilization exercises in managing lumbar disc herniation, particularly in reducing pain and improving functional ability among patients. A quasi-experimental study design was used, and a total of 35 participants diagnosed with lumbar disc herniation were included through a convenience sampling technique. Baseline assessments were conducted using the Visual Analogue Scale (VAS) for pain and the Oswestry Disability Index (ODI) for functional disability. Participants underwent a structured core stabilization exercise program, including abdominal bracing, pelvic tilts, bridging, planks, and bird-dog exercises. The intervention was carried out for 4–6 weeks under the supervision of a physiotherapist. Post-treatment assessments were conducted using the same outcome measures to evaluate changes in pain and disability levels. The results showed a significant reduction in pain intensity and improvement in functional ability following the intervention. The mean pain and disability scores decreased notably after the completion of the exercise program, indicating the effectiveness of core stabilization exercises in the rehabilitation process. These findings suggest that strengthening the core muscles enhances spinal stability and reduces stress on the lumbar spine, leading to better clinical outcomes. In conclusion, core stabilization exercises are an effective physiotherapy intervention for managing lumbar disc herniation and improving patient recovery. Incorporating these exercises into rehabilitation programs may help reduce pain, enhance functional performance, and promote long-term spinal health.

Introduction
Lumbar disc herniation is one of the most common causes of low back pain and disability worldwide. It occurs when the nucleus pulposus of an intervertebral disc protrudes through the annulus fibrosus, often compressing nearby nerve roots (Dimitrijević et al., 2022). This condition frequently leads to symptoms such as lower back pain, radiating leg pain, numbness, and reduced functional ability. Low back pain associated with lumbar disc herniation affects individuals across different age groups, particularly adults who are physically active or engaged in occupations that require prolonged sitting, lifting, or repetitive movements. Due to its high prevalence and impact on daily activities, lumbar disc herniation represents a significant clinical and public health concern (Sannasi et al., 2023).
In recent years, physiotherapy has been widely recognized as an effective conservative treatment approach for managing lumbar disc herniation. Among various physiotherapeutic interventions, core stabilization exercises have gained considerable attention (Saki et al., 2023). Core stabilization refers to exercises that strengthen the muscles of the abdomen, lower back, pelvis, and hips, which work together to maintain spinal stability and proper posture. These muscles, including the transverse abdominis, multifidus, pelvic floor muscles, and diaphragm, play an essential role in supporting the spine and reducing mechanical stress on spinal structures (Kaya, et al., 2023). When these muscles function effectively, they help maintain spinal alignment and minimize excessive movement that may aggravate disc pathology. Core stabilization exercises are designed to improve neuromuscular control, enhance muscle endurance, and promote better coordination among the trunk muscles. Examples of such exercises include abdominal bracing, pelvic tilts, planks, bridging exercises, and controlled limb movements performed while maintaining trunk stability (Mahmood et al., 2022). These exercises are often incorporated into rehabilitation programs for individuals with low back pain and spinal disorders. Research suggests that strengthening the core muscles may help reduce pain, improve functional ability, and prevent recurrence of symptoms in patients with lumbar disc herniation. As a result, core stabilization has become an important component of physiotherapy management (Masroor et al., 2023).
Despite the growing interest in core stabilization exercises, there remains variability in clinical practice regarding their application and effectiveness specifically for patients with lumbar disc herniation (Lee, 2023). Many rehabilitation programs include general strengthening or flexibility exercises, but not all focus specifically on targeted core stabilization. Additionally, while several studies have examined the role of exercise therapy in low back pain, fewer studies have concentrated on structured core stabilization programs tailored to individuals diagnosed with lumbar disc herniation (Liu et al., 2025). This creates a gap in the literature regarding the most effective exercise strategies for improving spinal stability, reducing pain, and enhancing functional outcomes in this patient population (Yagli et al., 2025).
Another important gap relates to the lack of standardized protocols and clear clinical guidelines on the duration, intensity, and progression of core stabilization exercises for managing lumbar disc herniation. In many clinical settings, treatment programs vary depending on the therapist’s experience and available resources (Kuzu et al., 2025). Furthermore, in developing countries and local healthcare environments, limited research has been conducted to evaluate the effectiveness of core stabilization exercises among patients receiving physiotherapy treatment. Understanding how these exercises contribute to patient recovery can help improve rehabilitation strategies and support evidence-based practice (Zeng et al., 2025). Therefore, this study aims to explore the role of core stabilization exercises in the management of lumbar disc herniation. The primary objective of this research is to evaluate the effectiveness of a structured core stabilization exercise program in reducing pain and improving functional ability in individuals diagnosed with lumbar disc herniation (Taskaya et al., 2025). Additionally, the study seeks to assess the impact of these exercises on spinal stability and overall patient outcomes during the rehabilitation process. By examining these factors, the research will provide insights into whether targeted core stabilization can serve as an effective component of physiotherapy treatment for this condition (Gökdemir et al., 2026).
The significance of this study lies in its potential contribution to both clinical practice and patient care. First, the findings may help physiotherapists better understand the benefits of incorporating core stabilization exercises into rehabilitation programs for lumbar disc herniation. Evidence-based exercise protocols can guide therapists in designing more effective treatment plans tailored to patient needs. Second, this research may support improved patient outcomes by identifying strategies that reduce pain, enhance mobility, and restore functional independence. Effective management of lumbar disc herniation can also help reduce the need for invasive procedures such as surgery.
Furthermore, this study may contribute to the development of standardized rehabilitation guidelines in physiotherapy practice. By highlighting the effectiveness of core stabilization exercises, healthcare professionals and rehabilitation centres can adopt structured programs that promote consistency in treatment approaches. This is particularly important in settings where physiotherapy services are expanding and there is a growing demand for cost-effective, non-surgical treatment options (Hasan et al., 2024). In addition, the results of this research may encourage further studies in the field of musculoskeletal rehabilitation, especially in exploring advanced therapeutic techniques and long-term outcomes of exercise-based interventions. Overall, investigating the role of core stabilization exercises in managing lumbar disc herniation is essential for improving the quality of physiotherapy care, enhancing patient recovery, and supporting evidence-based clinical practice.

Methodology
Study Design
This study was conducted using a quasi-experimental study design to evaluate the effectiveness of core stabilization exercises in managing lumbar disc herniation. The research involved assessing patients before and after the intervention to determine changes in pain levels and functional ability following a structured core stabilization exercise program. This design was considered appropriate for examining treatment outcomes within a clinical rehabilitation setting.

Study Setting
The study was carried out in the physiotherapy department of a hospital or rehabilitation center where patients with lumbar disc herniation received physiotherapy treatment. The clinical environment provided access to patients diagnosed with lumbar disc herniation and allowed supervised implementation of the exercise program.

Study Population
The study population consisted of patients diagnosed with lumbar disc herniation who were referred to physiotherapy for conservative management. Participants included both male and female adults within a specific age range who met the inclusion criteria and agreed to participate in the study.

Sample Size and Sampling Technique
A sample of approximately 30–40 participants was selected for the study. A convenience sampling technique was used to recruit participants from patients attending the physiotherapy department during the study period. All eligible patients who met the inclusion criteria and provided informed consent were included until the required sample size was achieved.

Inclusion Criteria
Participants were selected based on the following criteria:
· Adults aged between 20 and 50 years. 
· Clinically or radiologically diagnosed cases of lumbar disc herniation. 
· Patients experiencing low back pain with or without radiating leg pain. 
· Patients who were willing to participate in the study and follow the exercise program. 
Exclusion Criteria
Participants were excluded from the study if they had:
· A history of spinal surgery. 
· Severe spinal deformities or fractures. 
· Neurological disorders unrelated to lumbar disc herniation. 
· Pregnancy or other medical conditions that restricted exercise participation. 
· Severe pain or medical instability that prevented participation in physiotherapy exercises. 
Data Collection Tools
Data were collected using standardized assessment tools to evaluate pain intensity and functional disability. The following tools were used:
· Visual Analogue Scale (VAS): to measure the intensity of pain experienced by patients. 
· Oswestry Disability Index (ODI): to assess the level of functional disability related to low back pain. 
· A structured demographic questionnaire was also used to collect information such as age, gender, occupation, and duration of symptoms. 
Intervention Procedure
Participants underwent a structured core stabilization exercise program supervised by a physiotherapist. Before starting the intervention, baseline measurements of pain and functional disability were recorded using the selected assessment tools.
The exercise program included the following core stabilization exercises:
· Abdominal bracing exercises 
· Pelvic tilt exercises 
· Bridging exercises 
· Plank exercises (modified or standard depending on patient ability) 
· Bird-dog exercises (alternate arm and leg raises) 
The intervention was conducted for approximately 4 to 6 weeks, with sessions held three times per week. Each session lasted around 30 to 40 minutes, including warm-up, exercise performance, and cool-down. The intensity and difficulty of exercises were gradually progressed based on the patient’s tolerance and improvement.
Participants were monitored during each session to ensure correct exercise technique and to prevent injury. They were also encouraged to follow proper posture and activity modification during daily activities.

Outcome Measures
The primary outcomes of the study included:
· Reduction in pain intensity measured through the Visual Analogue Scale (VAS). 
· Improvement in functional ability measured using the Oswestry Disability Index (ODI). 
These outcomes were measured before the intervention (pre-test) and after completion of the exercise program (post-test) to determine the effectiveness of the core stabilization exercises.

Data Analysis
The collected data were analysed using SPSS 27 statistical software. Descriptive statistics such as mean, standard deviation, frequency, and percentage were used to summarize demographic information and baseline characteristics of participants. Inferential statistics, such as the paired t-test, were used to compare pre-intervention and post-intervention scores of pains and disability. A significance level of p < 0.05 was considered statistically significant.

Ethical Considerations
Ethical approval was obtained from the relevant institutional review board or ethical committee before conducting the study. Participants were informed about the purpose of the research, procedures involved, and their right to withdraw from the study at any time without any consequences. Written informed consent was obtained from all participants prior to their inclusion in the study. Confidentiality of participant information was maintained throughout the research process, and the collected data were used solely for academic purposes.

Results
Demographic Characteristics of Participants
Table 1: Age Distribution of Participants (N = 35)
	Age Group (Years)
	Frequency
	Percentage (%)

	20–30
	12
	34.3

	31–40
	14
	40.0

	41–50
	9
	25.7

	Total
	35
	100



The majority of participants (40%) were between 31–40 years, followed by 34.3% in the 20–30 years age group. This indicates that lumbar disc herniation was more common among young to middle-aged adults in this study.

Table 2: Gender Distribution
	Gender
	Frequency
	Percentage (%)

	Male
	20
	57.1

	Female
	15
	42.9

	Total
	35
	100



Most of the participants were male (57.1%), while females accounted for 42.9% of the sample.
Table 3: Occupation of Participants
	Occupation
	Frequency
	Percentage (%)

	Office Workers
	13
	37.1

	Laborers
	9
	25.7

	Students
	7
	20.0

	Others
	6
	17.1

	Total
	35
	100



The majority of participants were office workers (37.1%), suggesting that prolonged sitting and poor posture may contribute to lumbar disc herniation.
Effect of Core Stabilization Exercises
Table 4: Descriptive Statistics (Pre and Post Treatment)
	Outcome Measure
	N
	Mean
	Std. Deviation

	Pre-treatment Pain (VAS)
	35
	7.21
	1.12

	Post-treatment Pain (VAS)
	35
	3.42
	1.05

	Pre-treatment Disability (ODI)
	35
	46.85
	6.34

	Post-treatment Disability (ODI)
	35
	24.67
	5.89



The mean pain score decreased from 7.21 before treatment to 3.42 after treatment, showing improvement after the core stabilization exercise program. Similarly, the disability score improved from 46.85 to 24.67, indicating better functional ability among participants.
Paired Sample T-Test Results
Table 5: Paired Sample Statistics
	Variable
	Mean
	N
	Std. Deviation

	Pre-treatment VAS
	7.21
	35
	1.12

	Post-treatment VAS
	3.42
	35
	1.05

	Pre-treatment ODI
	46.85
	35
	6.34

	Post-treatment ODI
	24.67
	35
	5.89



Table 6: Paired Samples Test
	Outcome
	Mean Difference
	t-value
	df
	p-value

	VAS (Pain)
	3.79
	14.62
	34
	0.000

	ODI (Disability)
	22.18
	12.95
	34
	0.002



The paired sample t-test showed a statistically significant reduction in pain and disability after the intervention (p < 0.05). The results indicate that core stabilization exercises were effective in reducing pain levels and improving functional ability in patients with lumbar disc herniation.
The results of this study demonstrated that the core stabilization exercise program significantly improved patient outcomes. Participants showed noticeable reductions in pain intensity and disability levels after completing the 4–6-week intervention program. These findings suggest that core stabilization exercises play an important role in the conservative management of lumbar disc herniation and can be effectively incorporated into physiotherapy rehabilitation programs.

Discussion
The present study was conducted to evaluate the role of core stabilization exercises in the management of lumbar disc herniation, particularly focusing on their effects on pain reduction and improvement in functional ability. The findings of this study demonstrated that a structured core stabilization exercise program significantly reduced pain levels and improved functional outcomes among participants after the intervention period (Unlu et al., 2008). These results support the growing body of evidence that emphasizes the importance of targeted physiotherapy interventions in the conservative treatment of lumbar disc herniation. In this study, the results showed a considerable decrease in pain intensity measured using the Visual Analogue Scale (VAS). The mean pain score reduced from a higher pre-treatment level to a significantly lower post-treatment level after completion of the exercise program. Similarly, the functional disability scores measured through the Oswestry Disability Index (ODI) showed marked improvement following the intervention. These findings indicate that strengthening and stabilizing the core musculature may help reduce mechanical stress on the lumbar spine, thereby alleviating symptoms associated with disc herniation. Improved spinal stability likely contributed to better posture, enhanced muscle coordination, and reduced pressure on affected spinal structures (Wang et al., 2022).
The results of this study are consistent with previous research that has highlighted the effectiveness of core stabilization exercises in managing low back pain and spinal disorders (Benzakour et al., 2019). For instance, earlier studies have reported that patients who performed core stabilization exercises experienced greater improvements in pain relief and functional ability compared to those who followed conventional exercise programs alone. Researchers have suggested that activation of deep trunk muscles such as the transverse abdominis and multifidus plays a crucial role in maintaining spinal stability and preventing excessive spinal movement that may worsen disc-related symptoms (Khlaif et al., 2022).
Several previous studies have also demonstrated similar outcomes in patients with lumbar disc herniation undergoing exercise-based rehabilitation. These studies found that structured stabilization exercises improved neuromuscular control and reduced the recurrence of low back pain episodes. The findings of the current study align with these results, indicating that core stabilization exercises can serve as an effective intervention in physiotherapy management. (Jordon et al., 2009). Moreover, earlier research has indicated that patients with chronic low back pain often exhibit weakness or delayed activation of deep core muscles. This dysfunction may lead to instability of the lumbar spine, increasing the risk of injury or aggravation of existing conditions such as disc herniation. Core stabilization exercises specifically target these deep muscles, helping restore normal muscle activation patterns. The improvement observed in the present study may therefore be attributed to enhanced muscle coordination and improved spinal support resulting from the exercise program. In addition, previous clinical trials comparing stabilization exercises with general strengthening exercises have reported that stabilization programs produced better long-term outcomes (Awad et al., 2006). These studies emphasized that exercises focusing on trunk stability not only reduce pain but also improve balance, endurance, and overall physical performance. The findings of the current study support this perspective, as participants demonstrated significant improvements in both pain reduction and functional capacity after the intervention.
Another important aspect highlighted by previous research is the role of supervised physiotherapy programs in achieving optimal outcomes. Studies have suggested that patients who perform exercises under the guidance of trained physiotherapists tend to show better adherence and correct exercise techniques, which ultimately leads to more effective rehabilitation. In the present study, participants performed exercises under professional supervision, which may have contributed to the positive outcomes observed. Proper guidance ensured that exercises were performed safely and effectively, minimizing the risk of further injury. Furthermore, the demographic findings of this study revealed that lumbar disc herniation was more prevalent among individuals in the young to middle-aged adult group, particularly those engaged in occupations involving prolonged sitting or physical strain. These findings are consistent with previous studies that reported a higher incidence of lumbar spine disorders among office workers, laborers, and individuals with sedentary lifestyles. Poor posture, repetitive movements, and lack of physical activity have been identified as contributing factors to spinal problems, including disc herniation. Therefore, incorporating preventive strategies such as posture correction and strengthening exercises may help reduce the risk of developing such conditions.
Despite the positive findings, some variations between this study and previous research should also be considered. Certain studies have reported that while core stabilization exercises significantly reduce pain, the degree of improvement may depend on factors such as the duration of the program, severity of the condition, and patient compliance. In some cases, longer rehabilitation programs produced more substantial improvements compared to shorter interventions. In the present study, the exercise program lasted for several weeks, which was sufficient to produce measurable improvements; however, longer follow-up periods may provide additional insights into long-term outcomes. Another difference observed in some previous studies is the comparison between surgical and conservative management approaches. While surgical intervention may be necessary in severe cases of lumbar disc herniation, many researchers have concluded that conservative treatments, including physiotherapy and exercise therapy, can effectively manage symptoms in most patients. The findings of this study further support the effectiveness of non-surgical management strategies, particularly core stabilization exercises, in improving patient outcomes.
The results of this study also highlight the importance of incorporating evidence-based physiotherapy interventions into routine clinical practice. By focusing on strengthening key muscle groups that support the spine, physiotherapists can design rehabilitation programs that address the underlying causes of spinal instability rather than only treating symptoms. This approach may contribute to better recovery and prevention of future episodes of low back pain.
However, this study had certain limitations that should be acknowledged. The sample size was relatively small, and participants were selected using a convenience sampling method, which may limit the generalizability of the findings (Du et al., 2025). Additionally, the study duration was limited, and long-term follow-up was not conducted to evaluate the sustainability of the improvements. Future research with larger sample sizes, randomized controlled trials, and extended follow-up periods would provide more comprehensive evidence regarding the effectiveness of core stabilization exercises in managing lumbar disc herniation (Brotis et al., 2025). Overall, the findings of this study are consistent with previous research and demonstrate that core stabilization exercises play a significant role in reducing pain and improving functional ability in patients with lumbar disc herniation. The results support the use of structured exercise programs as an essential component of physiotherapy rehabilitation. By incorporating these exercises into clinical practice, healthcare professionals can enhance patient outcomes and promote recovery through safe and effective conservative management strategies.

Conclusion
The present study aimed to evaluate the role of core stabilization exercises in the management of lumbar disc herniation, with a particular focus on reducing pain and improving functional ability among affected individuals. Lumbar disc herniation is a common musculoskeletal condition that significantly affects daily activities, work performance, and overall quality of life. Conservative treatment methods, especially physiotherapy interventions, play a crucial role in managing this condition. The findings of this study demonstrated that core stabilization exercises are an effective approach in the rehabilitation of patients with lumbar disc herniation.
The results obtained from this study indicated a significant reduction in pain levels among participants following the implementation of the core stabilization exercise program. The comparison between pre-treatment and post-treatment scores revealed that patients experienced noticeable relief in pain intensity after completing the intervention. This improvement suggests that strengthening the core muscles helps reduce mechanical stress on the lumbar spine, thereby minimizing irritation and compression of spinal structures. As a result, patients were able to perform daily activities with greater comfort and reduced discomfort.
In addition to pain reduction, the study also showed a considerable improvement in functional ability among participants. The disability scores measured during the study indicated that patients experienced better mobility, increased stability, and enhanced performance in routine tasks after participating in the exercise program. Core stabilization exercises focus on strengthening deep trunk muscles that support the spine, such as the transverse abdominis and multifidus. By improving the strength and coordination of these muscles, the exercises contributed to better spinal alignment and control, which ultimately helped in reducing functional limitations caused by lumbar disc herniation. Another important finding of the study was that patients responded positively to the structured and supervised physiotherapy program. Regular exercise sessions, guided by a physiotherapist, ensured that participants performed the exercises correctly and safely. This supervision likely contributed to better adherence to the program and improved treatment outcomes. The study highlighted the importance of proper exercise techniques and progressive training in achieving effective rehabilitation results.
The demographic findings of the study also provided useful insights. Most participants were young to middle-aged adults, and a significant proportion were involved in occupations that required prolonged sitting or physical effort. These factors may contribute to increased stress on the lumbar spine and may play a role in the development of lumbar disc herniation. Therefore, preventive strategies such as maintaining proper posture, engaging in regular physical activity, and strengthening core muscles are essential to reduce the risk of spinal disorders.
Overall, the results of this study support the effectiveness of core stabilization exercises as an important component of conservative management for lumbar disc herniation. The findings suggest that incorporating these exercises into physiotherapy treatment plans can help improve patient outcomes, reduce pain, and restore functional independence. This approach not only addresses the symptoms but also targets the underlying factors contributing to spinal instability. Despite the positive outcomes, the study had certain limitations that should be considered. The sample size was relatively small, and the duration of the intervention was limited. Additionally, the study did not include long-term follow-up to determine whether the improvements were maintained over time. Future research should include larger sample sizes, longer intervention periods, and randomized controlled trials to further validate the effectiveness of core stabilization exercises in managing lumbar disc herniation. In conclusion, core stabilization exercises proved to be a beneficial and effective intervention for patients with lumbar disc herniation. The exercises contributed to significant improvements in pain reduction and functional ability, highlighting their importance in physiotherapy rehabilitation programs. Healthcare professionals, particularly physiotherapists, should consider incorporating structured core stabilization exercises into routine clinical practice to enhance patient recovery and promote long-term spinal health.
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