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Abstract. 
Background Low back pain is one of the most common musculoskeletal complaints experienced by active 

individuals, especially fitness enthusiasts. One training method that is widely used to address this 
problem is core stability training, which focuses on strengthening the core muscles of the body to 
improve stability and reduce the risk of injury. 

Objectives This study aims to evaluate the effectiveness of core stability exercises in reducing low back pain and 
improving functional abilities in individuals who are active in fitness activities. 

Methods This study involved 30 fitness enthusiasts who experienced complaints of low back pain. The research 
design used a pretest-posttest approach to measure changes in pain levels and functional abilities 
before and after core stability exercise intervention. Measurement of pain levels was carried out using 
the Visual Analog Scale (VAS), while functional ability was assessed with the Oswestry Disability Index 
(ODI). Data were analyzed using SPSS Version 26 software. 

Results The results showed a significant decrease in pain levels, with a pretest VAS mean score of 5.80 
decreasing to 3.10 at posttest. In addition, there was an increase in functional ability as indicated by a 
decrease in ODI score from an average of 28.50 to 15.20 after intervention. Statistical tests showed that 
core stability exercises had a significant effect on reducing pain and improving functional abilities 
(p<0.05). 

Conclusion This study confirms that core stability training is an effective training method to reduce low back pain 
and improve functional ability in fitness enthusiasts. It not only strengthens core muscles and improves 
body stability, but also contributes positively to daily activities and exercise performance. Therefore, 
the integration of core stability exercises is recommended in rehabilitation and low back injury 
prevention programs for active individuals. 
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INTRODUCTION 

Low back pain (LBP) is one of the most common musculoskeletal disorders experienced by the 
general public, including among fitness enthusiasts who regularly perform physical activities. The 
phenomenon of increased interest in fitness culture today has encouraged many individuals to actively 
participate in sports activities at fitness centers, gyms, and other physical exercises [1]. However, 
although exercise has many health benefits, there is scientific evidence showing that improper training 
techniques, muscle imbalances, poor posture, and repetitive training loads without proper supervision 
can be risk factors for LBP [2],[3]. This suggests that sports activities, especially in fitness centers, can 
be a predisposing factor for musculoskeletal injuries, especially in the lumbar region [4]. 

In the context of fitness enthusiasts, LBP is a serious concern because this group often performs 
high-intensity and high-volume exercises without adequate core muscle strengthening and spinal 
stability (Shiri et al., 2018) . Some of the risk factors that contribute to LBP in this group include spinal 
overload, low trunk muscle endurance, poor neuromuscular control, and core muscle weakness [6]. In 
addition, lack of motor control of the lumbopelvic area and activation imbalance between global and 
local muscles are also important factors in the development of LBP [7]. This condition not only causes 
physical limitations, but can also decrease motivation to exercise, quality of life, and functional ability in 
daily activities [8]. 

Effects of core stability exercise on low back pain and functional 
disability: An experimental study on fitness enthusiasts 
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LBP treatment strategies are currently experiencing a paradigm shift, from passive methods to 
active exercise-based methods [9]. Exercise therapy is one of the main interventions recommended in 
treating LBP, because it can increase muscle strength, flexibility, posture improvement, and spinal 
stability [10]. One form of exercise that has received a lot of attention in LBP rehabilitation is core 
stability exercise, which is an exercise focused on increasing the strength, endurance, and coordination 
of deep trunk muscles that play an important role in maintaining stability and integrity of the spine 
[11],[12]. This exercise has been shown to be effective in reducing pain intensity, improving postural 
control, and reducing functional disability due to LBP [13],[14]. 

Several previous studies have shown that core stability exercises can provide significant benefits 
for people with LBP, especially in reducing pain levels and improving functional capacity [15],[16]. 
However, there are limited studies that specifically explore the effectiveness of these exercises in the 
fitness enthusiast population, who have different physical characteristics and exercise patterns 
compared to the general population [17]. Most of the previous studies have been conducted in clinical 
populations or individuals with sedentary lifestyles, so studies on the impact of core stability training in 
a fitness center setting are still very limited [18]. This suggests a research gap that needs to be bridged 
to evaluate the effectiveness of core stability exercise as an appropriate intervention strategy for fitness 
enthusiasts who experience LBP. 

Based on this description, this study aims to analyze the effect of core stability exercises on low 
back pain and functional disability in fitness enthusiasts. The results of this study are expected to make 
an important contribution to the development of exercise-based interventions in the management of 
LBP in active populations, as well as a practical reference for fitness trainers, physiotherapists, and 
sports practitioners in designing safe and effective exercise programs to maintain spinal health and 
prevent injuries. 

 
METHOD 

Participant. 
The subjects in this study were fitness enthusiasts who actively practice at fitness centers in 

Yogyakarta in 2024. Inclusion criteria in this study include: (1) aged 20-40 years, (2) have complaints 
of non-specific low back pain (LBP), (3) actively follow fitness training at least 3 times a week, (4) willing 
to follow the entire series of exercise programs for 6 weeks. While the exclusion criteria in this study 
are: (1) have a history of serious spinal cord injury, (2) there are indications of neurological disorders, 
(3) are undergoing a special medical rehabilitation program. 

The sampling technique used purposive sampling. A total of 30 participants were selected to take 
part in this study. 

 
Research Design. 

This study used a pre-experimental research design with a one-group pretest-posttest approach. 
The intervention was a 6-week core stability exercise program to reduce low back pain and improve 
functional ability. Measurements were taken before (pretest) and after (posttest) the intervention using 
instruments in the form of pain tests and functional ability tests. 

 
Data Analysis. 

This study used the effectiveness test. Before that, a normality test was conducted to determine 
the appropriate statistical method. If the data is normally distributed, then a paired sample t-test is 
conducted, while if it is not normal, a non-parametric test (Wilcoxon) is used. The data analysis process 
was carried out with the help of SPSS version 26 software/ 

 
RESULTS AND DISCUSSION 

Results 
This study used an experimental method to determine the effect of core stability training on low 

back pain and functional disability in fitness enthusiasts. This study involved 30 participants who met 
the inclusion criteria, with treatment in the form of a core stability exercise program for 6 weeks. 
Measurements were taken before (pretest) and after (posttest) the intervention using two main 
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instruments, namely the Numerical Rating Scale (NRS) to measure pain levels, and the Oswestry 
Disability Index (ODI) to measure functional disability levels. 

Based on the results of the paired sample t-test analysis, it was found that there was a significant 
decrease in the level of low back pain after following the core stability exercise program. The average 
value of the NRS score at pretest of 5.53 ± 1.04 decreased to 2.30 ± 0.88 at posttest. The test results show 
a value of p = 0.000 (p < 0.05), which means there is a significant difference between before and after 
the intervention. Details of these results are presented in Table 2. 

Furthermore, the results of paired sample t-test analysis also showed a significant decrease in the 
level of functional disability. The mean ODI score at pretest was 36.73 ± 6.25 which decreased to 18.67 
± 5.41 at posttest. The p value obtained is 0.000 (p < 0.05), which indicates that core stability exercise 
intervention is effective in reducing functional disability due to low back pain. Details of the results can 
be seen in Table 2. 

Table 1. Normality Test 

Variables N Sig. (p-value) 

NRS Pretest 30 0,200 

NRS Posttest 30 0,104 

ODI Pretest 30 0,200 

ODI Posttest 30 0,186 

 

Description: Data is said to be normally distributed if the p-value > 0.05. 

Based on Table 3, all data has a p value > 0.05, so it can be concluded that the data on the NRS and 
ODI variables are normally distributed. 

Because the data was normally distributed, the Paired Sample t-test was used to determine the 
differences before and after the intervention on each variable. 

 
Table 2. Paired Sample Test 

 
Variables 

 
Mean Pretest ± SD 

 
Mean Posttest ± SD 

 
p-value 

 
Description 

NRS 5,53 ± 1,04 2,30 ± 0,88 0,000* Significant 

ODI 36,73 ± 6,25 18,67 ± 5,41 0,000* Significant 

 

Note: p < 0.05 = significant 
 

The test results showed that there was a significant difference between the pretest and posttest 
values in both the NRS and ODI scores after the core stability exercise intervention. 

 

Figure 1. Comparison of NRS and ODI Scores 
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Discussion 

This study aims to determine the effect of core stability training on reducing low back pain and 
functional disability in individuals who are active in fitness activities. The results of this study show that 
the core stability exercise program has a positive impact in reducing complaints of low back pain while 
improving the functional ability of individuals in carrying out daily activities. 

Core stability training is an exercise approach that focuses on strengthening the main stabilizing 
muscles of the body, especially the muscles around the abdomen, lower back, and pelvis. According to 
[14],[19], this exercise can improve neuromuscular control and segmental stability, thereby reducing 
excess pressure on the spinal structures and minimizing the risk of low back pain. 

Support for these findings is also shown by previous research from [20], which states that regular 
core stability exercises can improve posture, reduce pain complaints, and improve daily activity function 
in individuals with low back pain. This exercise works by improving spinal stability during movement 
so as to optimize body movement patterns. 

In addition, an important aspect of core stability training is the increased activation of local 
muscles such as the transversus abdominis and multifidus which act as the main stabilizers of the 
lumbar segment [21]. Strengthening these muscles has been shown to be effective in providing 
structural support to the spine, reducing global muscle workload, and aiding the healing process of low 
back pain. 

The findings of this study are also in line with the opinion of [22] which explains that spinal 
stability is influenced by the interaction of three subsystems, namely the passive subsystem (bone 
structure and ligaments), the active subsystem (muscles), and the nerve control subsystem. Thus, the 
core stability training program indirectly contributes to the improvement of these three subsystems. 

In the context of functional disability, increasing core muscle strength and control has a positive 
influence on an individual's ability to perform functional activities, such as bending, lifting, or shifting 
positions. This is in accordance with the opinion of [23] which states that core stability exercises can 
effectively improve the quality of life of low back pain patients through improved physical function and 
reduced activity limitations. 

This study also strengthens the results of several previous studies, such as research by [24] which 
shows that core stability exercises are superior to conventional exercises in reducing back pain and 
improving lumbar function. This is because core stability exercises train muscle control and balance 
more specifically than regular exercises. 

In addition to the physical aspects, the effects of core stability training are also related to increased 
confidence in movement and a reduction in the fear of activity, which is often experienced by people 
with low back pain [25]. By feeling more stable and strong, individuals become more active, thus 
speeding up the functional recovery process. 

Overall, the results of this study confirm that core stability training is an effective and 
recommended intervention in the management of low back pain, especially for individuals who are 
active in fitness. Core strengthening not only helps reduce pain, but also plays an important role in 
improving functional ability, quality of life, and prevention of low back pain recurrence. 

 
CONCLUSION 

This study shows that core stability training has a positive impact on reducing low back pain and 
improving functional ability in fitness enthusiasts. The application of core stability exercises was shown 
to be effective in strengthening core muscles, improving spinal stability, and supporting better motion 
control during physical activity and in daily activities. These findings confirm the importance of 
integrating core stability exercises as part of rehabilitation programs and injury prevention strategies, 
especially for active individuals who are at risk for low back pain. However, this study has several 
limitations that need to be considered. The number of participants involved was still relatively small 
and limited to fitness enthusiasts in one particular environment, so the results of this study cannot be 
widely generalized to a more diverse population. In addition, the duration of the intervention in this 
study was relatively short, so it could not illustrate the long-term effects of core stability training as a 
whole. Therefore, future research is recommended to involve a larger and more diverse sample size, 
extend the intervention time, and explore variations of core stability exercise programs to maximize the 
results achieved. Further research is also expected to examine the combination of core stability 
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exercises with other therapeutic approaches to produce a more comprehensive strategy for managing 
low back pain and improving functional performance. 
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