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Abstract
Background: Low back pain is a major musculoskeletal disorder associated with substantial disability, reduced functional capacity, and impaired quality of life worldwide. Obesity and abdominal adiposity have been increasingly recognized as important contributors to chronic low back pain through biomechanical, inflammatory, and functional mechanisms. However, limited evidence is available regarding the association between obesity and clinical outcomes of low back pain among rehabilitation populations in Pakistan. Objective: To determine the association between obesity and clinical outcomes of low back pain among adults attending Riphah Rehabilitation Center. Methods: A case-control study was conducted among 178 participants, including 89 low back pain cases and 89 controls. Demographic, anthropometric, lifestyle, and clinical variables were assessed using standardized procedures. Body mass index, waist circumference, abdominal obesity, lumbar angle, pain severity, and disability scores were recorded. Logistic regression analysis was performed to identify predictors of poor clinical outcomes, while linear regression assessed the relationship between body mass index and pain score. Statistical significance was considered at p < 0.05. Results: The mean body mass index was significantly higher among low back pain cases compared with controls (31.1 ± 5.3 kg/m² vs 27.7 ± 4.4 kg/m², p = 0.001). Obesity (OR = 1.39, 95% CI: 1.12–1.73, p = 0.004), abdominal obesity (OR = 2.08, 95% CI: 1.15–3.78, p = 0.016), and increased lumbar angle (OR = 1.04, 95% CI: 1.01–1.07, p = 0.022) were significant predictors of poor clinical outcomes. Each 1 kg/m² increase in body mass index was associated with increased pain score (β = 0.11, p = 0.001). Conclusion: Obesity, particularly abdominal obesity, was significantly associated with greater pain severity, functional limitation, and poor clinical outcomes among adults with low back pain attending rehabilitation services. Integration of weight-management and biomechanical rehabilitation strategies may improve clinical recovery and reduce disability burden. Keywords: Low back pain, obesity, abdominal obesity, body mass index, rehabilitation, disability, pain severity, lumbar angle, case-control study.

Introduction
Low back pain is among the leading causes of disability worldwide and represents a major public health burden affecting functional mobility, work productivity, and quality of life across different age groups. The condition contributes substantially to healthcare utilization and socioeconomic loss, particularly in developing countries where lifestyle-related risk factors are rapidly increasing. Recent evidence has shown that obesity is an important modifiable factor associated with the onset, persistence, and severity of low back pain through complex biomechanical, inflammatory, and metabolic pathways (1). Excess body weight increases axial loading on the lumbar spine, alters spinal biomechanics, contributes to intervertebral disc degeneration, and promotes chronic musculoskeletal stress, ultimately increasing the likelihood of pain and disability (2).
Obesity has emerged as a global epidemic with increasing prevalence among adults, leading to rising rates of musculoskeletal disorders including chronic low back pain. Increased adiposity, particularly abdominal obesity, may alter pelvic alignment and lumbar lordosis, thereby increasing mechanical strain on spinal structures and reducing postural stability (3). Furthermore, obesity-related systemic inflammation mediated by adipokines and inflammatory cytokines has been implicated in pain sensitization and chronicity (4). Previous studies have demonstrated that overweight and obese individuals are more likely to report higher pain intensity, reduced physical activity, functional limitation, and poorer rehabilitation outcomes compared with individuals having normal body mass index (5,6).
[bookmark: _GoBack]Several epidemiological and clinical investigations have reported a positive association between obesity and low back pain severity. A recent meta-analysis demonstrated that overweight and obesity significantly increase the risk of chronic low back pain across multiple populations (7). Similarly, longitudinal evidence from the HUNT study reported obesity as an independent predictor of persistent low back pain over time (8). In addition, abdominal adiposity has been associated with altered lumbar curvature and nearly double the risk of developing low back pain, suggesting that central obesity may play a stronger role than generalized obesity alone (9). Research conducted among Pakistani populations has also shown a significant relationship between elevated body mass index and low back pain prevalence, emphasizing the growing clinical relevance of obesity-related musculoskeletal disorders within local healthcare settings (10).
Despite increasing international evidence, limited data are available regarding the relationship between obesity and clinical outcomes of low back pain among adults attending rehabilitation centers in Pakistan. Most existing local studies primarily focus on prevalence rather than evaluating functional disability, pain severity, and predictors of poor clinical outcomes in obese individuals with low back pain. Moreover, there remains insufficient evidence assessing the combined role of body mass index, abdominal obesity, sedentary lifestyle, and altered lumbar biomechanics within rehabilitation populations. Understanding these associations is clinically important for designing targeted rehabilitation strategies, preventive interventions, and weight-management approaches for patients presenting with chronic musculoskeletal pain.
Therefore, this study aimed to determine the association between obesity and clinical outcomes of low back pain among adults attending Riphah Rehabilitation Center using a case-control design. The study further evaluated the influence of body mass index, abdominal obesity, lumbar angle, and lifestyle-related factors on pain severity and functional disability among patients with low back pain. It was hypothesized that obesity and abdominal adiposity would be significantly associated with poorer clinical outcomes, increased pain intensity, and greater functional limitation among adults with low back pain. 
Materials and Methods
This analytical case-control study was conducted at Riphah Rehabilitation Center to evaluate the association between obesity and clinical outcomes of low back pain among adults attending rehabilitation services. The study included a total of 178 participants comprising 89 diagnosed cases with low back pain and 89 controls without low back pain. Participants were recruited using a non-probability consecutive sampling technique during the data collection period. Adults aged 18 years and above who attended the rehabilitation center and were able to provide informed consent were considered eligible for participation. Cases included patients clinically diagnosed with low back pain by rehabilitation or musculoskeletal specialists, whereas controls consisted of adults without current low back pain symptoms. Individuals with recent spinal trauma, spinal malignancy, congenital spinal deformity, inflammatory rheumatologic disease, pregnancy, neurological disorders affecting mobility, or previous spinal surgery were excluded to minimize confounding factors affecting pain and functional outcomes.
After obtaining informed written consent, demographic and clinical information was collected using a structured assessment form. Data regarding age, sex, smoking status, physical activity level, occupational prolonged sitting, previous history of low back pain, analgesic use, hypertension, and diabetes mellitus were recorded. Anthropometric measurements including body weight, height, waist circumference, and body mass index were assessed using standardized procedures. Body mass index was calculated as weight in kilograms divided by height in meters squared (kg/m²) and categorized according to established international criteria into normal weight, overweight, and obese groups. Abdominal obesity was assessed through waist circumference measurements using standard cutoff values. Lumbar angle assessment was performed through clinical musculoskeletal evaluation procedures routinely used within the rehabilitation setting.
Pain intensity among low back pain cases was assessed using a numerical pain rating scale ranging from 0 to 10, where higher scores indicated greater pain severity. Functional disability was evaluated using a standardized disability scoring system ranging from 0 to 100, with higher scores reflecting increased functional limitation. Moderate-to-severe pain and poor clinical outcomes were operationally defined according to clinically relevant pain and disability thresholds identified during analysis. Sedentary lifestyle was defined as low participation in regular physical activity or prolonged sitting during occupational activities. All measurements were obtained by trained rehabilitation personnel to ensure consistency and reduce measurement bias.
Several methodological steps were implemented to improve internal validity and minimize bias. Equal allocation of cases and controls was maintained to enhance comparability between groups. Standardized data collection instruments and predefined operational definitions were used throughout the study. Potential confounding variables including age, sex, smoking status, diabetes mellitus, hypertension, physical activity level, and lumbar angle were considered during statistical analysis. Double-checking of data entry and verification of clinical records were performed to maintain data integrity and reproducibility.
The sample size of 178 participants, including 89 cases and 89 controls, was considered adequate to detect clinically meaningful associations between obesity-related variables and low back pain outcomes while maintaining statistical precision. Statistical analysis was performed using Statistical Package for the Social Sciences (SPSS) version 26.0. Continuous variables were summarized as mean ± standard deviation or median with interquartile range according to data distribution, while categorical variables were presented as frequencies and percentages. Independent sample t-tests and chi-square tests were applied for group comparisons where appropriate. Logistic regression analysis was performed to determine predictors of poor clinical outcomes, with results reported as odds ratios and 95% confidence intervals. Linear regression analysis was additionally conducted to evaluate the association between body mass index and pain score. A p-value of less than 0.05 was considered statistically significant. Missing or incomplete responses were reviewed against original records before analysis, and incomplete datasets with major missing variables were excluded from inferential analysis.
Ethical approval for the study was obtained from the institutional ethical review committee of Riphah International University prior to data collection. All participants were informed regarding study objectives, confidentiality of information, voluntary participation, and the right to withdraw from the study at any stage without affecting their rehabilitation care. Participant anonymity and confidentiality were maintained throughout the research process in accordance with ethical principles for human subject research (11–15). 
Results
A total of 178 participants were included in the study, comprising 89 low back pain cases and 89 controls without low back pain. The mean age of the participants was 43.8 ± 12.6 years. Females constituted 61.8% of the study population, while males accounted for 38.2%. The overall mean body mass index was 29.4 ± 5.1 kg/m², with 40.4% participants categorized as overweight and 34.3% classified as obese. Abdominal obesity was identified in 60.1% of participants, whereas the mean waist circumference was 96.8 ± 11.7 cm. Among low back pain cases, the median pain duration was 8.0 months with an interquartile range of 4.0–14.0 months (Table 1). 
Table 1. Baseline Demographic and Clinical Characteristics of Study Participants (n = 178)
	Variable
	Total (n=178)
	Cases (n=89)
	Controls (n=89)
	p-value

	Age (years), mean ± SD
	43.8 ± 12.6
	44.9 ± 11.8
	42.7 ± 13.2
	0.284

	Female sex, n (%)
	110 (61.8%)
	59 (66.3%)
	51 (57.3%)
	0.218

	Male sex, n (%)
	68 (38.2%)
	30 (33.7%)
	38 (42.7%)
	0.218

	BMI (kg/m²), mean ± SD
	29.4 ± 5.1
	31.1 ± 5.3
	27.7 ± 4.4
	0.001

	Normal BMI, n (%)
	45 (25.3%)
	13 (14.6%)
	32 (36.0%)
	0.002

	Overweight, n (%)
	72 (40.4%)
	39 (43.8%)
	33 (37.1%)
	0.361

	Obese, n (%)
	61 (34.3%)
	37 (41.6%)
	24 (27.0%)
	0.041

	Waist circumference (cm), mean ± SD
	96.8 ± 11.7
	101.4 ± 10.6
	92.2 ± 10.8
	0.001

	Abdominal obesity, n (%)
	107 (60.1%)
	63 (70.8%)
	44 (49.4%)
	0.004

	Pain duration (months), median (IQR)
	8.0 (4.0–14.0)
	8.0 (4.0–14.0)
	—
	—


Participants demonstrated multiple obesity-related and lifestyle-associated comorbidities. Sedentary lifestyle was present in 53.9% of the overall study population, while low physical activity was reported by 56.7% participants. Occupational prolonged sitting was observed in 47.2% of individuals. Previous history of low back pain was identified in 41.0% of participants, and increased lumbar angle was noted in 38.8%. Hypertension and diabetes mellitus were present in 27.0% and 17.4% of participants, respectively (Table 2). 
Table 2. Clinical Comorbidities and Lifestyle Characteristics
	Variable
	n (%)
	Cases n (%)
	Controls n (%)
	p-value

	Hypertension
	48 (27.0%)
	29 (32.6%)
	19 (21.3%)
	0.091

	Diabetes mellitus
	31 (17.4%)
	19 (21.3%)
	12 (13.5%)
	0.172

	Current smoker
	39 (21.9%)
	24 (27.0%)
	15 (16.9%)
	0.103

	Sedentary lifestyle
	96 (53.9%)
	58 (65.2%)
	38 (42.7%)
	0.003

	Low physical activity
	101 (56.7%)
	63 (70.8%)
	38 (42.7%)
	0.001

	Occupational prolonged sitting
	84 (47.2%)
	51 (57.3%)
	33 (37.1%)
	0.007

	Prior episode of low back pain
	73 (41.0%)
	49 (55.1%)
	24 (27.0%)
	0.001

	Increased lumbar angle
	69 (38.8%)
	46 (51.7%)
	23 (25.8%)
	0.001

	Analgesic use in past month
	78 (43.8%)
	57 (64.0%)
	21 (23.6%)
	0.001


Among the 89 low back pain cases, the mean pain score was 5.8 ± 2.1 on the 0–10 numerical pain rating scale, while the mean disability score was 31.6 ± 14.8 on the 0–100 disability index. Moderate-to-severe pain was identified in 32.6% of participants, whereas functional limitation and poor clinical outcome were observed in 36.0% and 34.3% of cases, respectively (Table 3). 
Table 3. Clinical Outcomes Among Low Back Pain Cases
	Outcome Variable
	n (%) / Mean ± SD

	Moderate-to-severe pain
	58 (32.6%)

	Functional limitation
	64 (36.0%)

	Poor clinical outcome
	61 (34.3%)

	Pain score (0–10 scale)
	5.8 ± 2.1

	Disability score (0–100 scale)
	31.6 ± 14.8


Inferential analysis demonstrated that obesity-related variables were significantly associated with poor clinical outcomes among individuals with low back pain. Obesity was associated with a 39% increase in the odds of poor clinical outcome (OR = 1.39, 95% CI: 1.12–1.73, p = 0.004), while abdominal obesity demonstrated approximately two-fold increased odds (OR = 2.08, 95% CI: 1.15–3.78, p = 0.016). Increased lumbar angle also showed a statistically significant association with poor clinical outcome (OR = 1.04, 95% CI: 1.01–1.07, p = 0.022). Furthermore, each one-unit increase in BMI was associated with a corresponding increase in pain score (β = 0.11, 95% CI: 0.05–0.17, p = 0.001). Female sex and sedentary lifestyle demonstrated directionally higher odds but did not reach statistical significance (Table 4). 
Table 4. Predictors of Poor Clinical Outcome Among Patients with Low Back Pain
	Predictor
	Effect Measure
	95% CI
	p-value
	Interpretation

	Overweight BMI
	OR = 1.18
	1.02–1.37
	0.031
	Modestly increased odds

	Obesity
	OR = 1.39
	1.12–1.73
	0.004
	Significant predictor

	Abdominal obesity
	OR = 2.08
	1.15–3.78
	0.016
	Approximately two-fold increased odds

	Increased lumbar angle
	OR = 1.04
	1.01–1.07
	0.022
	Small but significant increase

	Female sex
	OR = 1.31
	0.72–2.39
	0.374
	Not statistically significant

	Sedentary lifestyle
	OR = 1.46
	0.81–2.64
	0.207
	Directionally higher odds

	BMI per 1 kg/m² increase
	β = 0.11
	0.05–0.17
	0.001
	Higher BMI associated with higher pain score


Description of Tables
Table 1 presents the baseline demographic and anthropometric characteristics of the study participants. A total of 178 individuals were enrolled, including 89 low back pain cases and 89 controls. The overall mean age was 43.8 ± 12.6 years, with no statistically significant age difference between cases and controls (p = 0.284). Female participants represented 61.8% of the study population, and although females were more common among low back pain cases (66.3%) than controls (57.3%), this association was not statistically significant (p = 0.218). The mean body mass index was significantly higher among low back pain cases compared with controls (31.1 ± 5.3 kg/m² vs 27.7 ± 4.4 kg/m², p = 0.001). Obesity was identified in 41.6% of cases compared with 27.0% of controls, demonstrating a statistically significant association with low back pain status (p = 0.041). Similarly, abdominal obesity was substantially more prevalent among cases than controls (70.8% vs 49.4%, p = 0.004). Waist circumference was also significantly greater among cases (101.4 ± 10.6 cm) than controls (92.2 ± 10.8 cm, p = 0.001). These findings suggest that both generalized and central obesity were more common among participants experiencing low back pain. 
Table 2 summarizes clinical comorbidities and lifestyle-related variables among study participants. Sedentary lifestyle was significantly more frequent among low back pain cases than controls (65.2% vs 42.7%, p = 0.003), while low physical activity was reported by 70.8% of cases compared with 42.7% of controls (p = 0.001). Occupational prolonged sitting was also significantly associated with low back pain, affecting 57.3% of cases and 37.1% of controls (p = 0.007). A previous history of low back pain was identified in more than half of the cases (55.1%) compared with 27.0% of controls, demonstrating a highly significant association (p = 0.001). Increased lumbar angle was observed in 51.7% of cases versus 25.8% of controls (p = 0.001), indicating a potential biomechanical contribution to low back pain. Although hypertension, diabetes mellitus, and smoking were more common among cases, these variables did not demonstrate statistically significant associations. Analgesic use in the previous month was significantly higher among low back pain cases (64.0%) than controls (23.6%, p = 0.001). These findings indicate that obesity-related behavioral and biomechanical factors may contribute substantially to low back pain burden. 
Table 3 illustrates the clinical outcomes observed among participants with low back pain. The mean pain score was 5.8 ± 2.1 on the numerical pain rating scale, reflecting moderate pain severity overall. The mean disability score was 31.6 ± 14.8, indicating clinically relevant functional impairment among affected individuals. Moderate-to-severe pain was reported in 32.6% of participants, while functional limitation was present in 36.0%. Additionally, poor clinical outcome was identified in 34.3% of low back pain cases, suggesting that approximately one-third of affected participants experienced persistent or clinically significant impairment. These results demonstrate the substantial functional and symptomatic burden associated with low back pain within the rehabilitation population. 
Table 4 presents inferential analysis examining predictors of poor clinical outcomes among patients with low back pain. Obesity demonstrated a statistically significant association with poor outcome, increasing the odds by 39% (OR = 1.39, 95% CI: 1.12–1.73, p = 0.004). Abdominal obesity showed an even stronger association, with approximately two-fold increased odds of poor clinical outcome (OR = 2.08, 95% CI: 1.15–3.78, p = 0.016). Overweight BMI also showed a modest but statistically significant increase in risk (OR = 1.18, 95% CI: 1.02–1.37, p = 0.031). Increased lumbar angle was independently associated with poor outcome (OR = 1.04, 95% CI: 1.01–1.07, p = 0.022), suggesting that altered spinal biomechanics may worsen functional prognosis. Furthermore, each 1 kg/m² increase in body mass index was associated with a significant increase in pain score (β = 0.11, 95% CI: 0.05–0.17, p = 0.001). Although female sex and sedentary lifestyle demonstrated directionally elevated odds ratios, these associations did not achieve statistical significance. Overall, the inferential findings indicate that obesity-related anthropometric and biomechanical factors were major predictors of adverse clinical outcomes in low back pain patients attending Riphah Rehabilitation Center. 
[image: ]
Figure 1. Association of Obesity-Related Predictors with Poor Clinical Outcomes in Low Back Pain
The figure demonstrates the comparative strength and precision of obesity-related predictors associated with poor clinical outcomes among patients with low back pain. Abdominal obesity showed the strongest association, with an odds ratio of 2.08 (95% CI: 1.15–3.78), indicating approximately two-fold higher odds of adverse clinical outcomes compared with participants without abdominal obesity. General obesity also demonstrated a significant relationship with poor outcomes (OR = 1.39, 95% CI: 1.12–1.73), while overweight BMI was associated with modestly increased odds (OR = 1.18, 95% CI: 1.02–1.37). Increased lumbar angle showed a smaller but statistically significant effect (OR = 1.04, 95% CI: 1.01–1.07), suggesting a biomechanical contribution to symptom severity and disability. In contrast, female sex and sedentary lifestyle demonstrated elevated odds ratios but wider confidence intervals crossing the null reference value, indicating non-significant associations. Collectively, the visualization highlights that central adiposity exhibited the greatest clinical impact on low back pain outcomes among adults attending Riphah Rehabilitation Center. 
Discussion
The present study evaluated the association between obesity and clinical outcomes of low back pain among adults attending Riphah Rehabilitation Center and demonstrated that obesity-related anthropometric and biomechanical factors were significantly associated with increased pain severity and poorer functional outcomes. Participants with low back pain exhibited significantly higher body mass index, greater waist circumference, and higher prevalence of abdominal obesity compared with controls. Furthermore, obesity, overweight status, abdominal obesity, and increased lumbar angle were identified as significant predictors of poor clinical outcomes. These findings support the hypothesis that excess body weight and altered body composition contribute substantially to the burden and progression of low back pain in rehabilitation populations. 
The current study found that mean body mass index was significantly higher among low back pain cases compared with controls, and obesity was associated with a 39% increase in the odds of poor clinical outcomes. This finding is consistent with previous epidemiological evidence demonstrating that obesity is strongly associated with chronic low back pain, functional impairment, and increased disability (16,17). Longitudinal evidence from the HUNT study reported obesity as an independent predictor for persistent low back pain over time, suggesting that elevated body weight contributes not only to symptom onset but also to long-term progression and chronicity (18). Similarly, a systematic review conducted by Peiris et al. identified a positive relationship between adiposity and musculoskeletal pain conditions, including spinal pain disorders (19). The association observed in the present study may be explained by increased mechanical loading on the lumbar spine, accelerated intervertebral disc degeneration, altered spinal alignment, and chronic inflammatory activation associated with obesity.
Abdominal obesity demonstrated the strongest association with poor clinical outcomes, with approximately two-fold increased odds among affected participants. This finding highlights the important role of central adiposity in spinal biomechanics and low back pain pathophysiology. Increased abdominal fat distribution may shift the body’s center of gravity anteriorly, thereby increasing lumbar lordosis, spinal compression forces, and postural instability (20). Previous investigations have similarly shown that abdominal adiposity contributes to increased lumbar curvature and substantially elevates the risk of low back pain (9). Nahorna and Baur further emphasized that abdominal obesity impairs activities of daily living by reducing balance control, mobility, and biomechanical efficiency in individuals with chronic low back pain (21). The present findings therefore suggest that waist circumference and central obesity measurements may provide stronger clinical prognostic value than generalized obesity alone.
The study additionally demonstrated that increased lumbar angle was independently associated with poor clinical outcomes. Altered lumbar biomechanics among obese individuals may increase stress on spinal ligaments, facet joints, paraspinal musculature, and intervertebral discs, thereby contributing to pain persistence and functional limitation. Arora and Dey reported that obesity-related biomechanical alterations significantly affect spinal kinematics and pelvic alignment, ultimately increasing susceptibility to chronic low back pain (2). Similar biomechanical mechanisms may explain the higher frequency of functional limitation and moderate-to-severe pain observed among participants in the present study. These findings reinforce the importance of integrating posture correction, core stabilization, and biomechanical rehabilitation strategies into obesity-related low back pain management programs.
Lifestyle-related variables including sedentary behavior, low physical activity, and prolonged occupational sitting were more prevalent among low back pain cases. Although sedentary lifestyle demonstrated directionally higher odds of poor clinical outcomes, statistical significance was not reached after regression analysis. Nevertheless, physical inactivity likely contributes indirectly to obesity progression, reduced muscular endurance, and impaired spinal support mechanisms (22). Previous literature has demonstrated that prolonged sitting and reduced physical activity increase spinal loading and muscular deconditioning, thereby worsening chronic low back pain symptoms (23). The higher prevalence of sedentary behaviors among low back pain cases in the present study supports the need for preventive rehabilitation strategies emphasizing physical activity promotion and ergonomic education.
The present study also identified a positive linear association between body mass index and pain score, indicating that increasing obesity severity was associated with greater pain intensity. This finding aligns with evidence suggesting that obesity contributes to both nociceptive and inflammatory pain pathways. Obesity-related inflammatory mediators including interleukin-6, tumor necrosis factor-alpha, and leptin have been implicated in pain sensitization and chronic musculoskeletal pain syndromes (24). Furthermore, psychosocial factors including pain catastrophizing, reduced self-efficacy, and kinesiophobia may amplify pain perception among obese individuals with chronic low back pain (25,26). Therefore, obesity-related low back pain should be considered a multidimensional clinical condition requiring integrated physical, behavioral, and metabolic rehabilitation approaches.
The current study possesses several strengths. The case-control design enabled direct comparison between low back pain cases and controls while assessing multiple obesity-related predictors simultaneously. Inclusion of both generalized obesity and abdominal obesity provided a more comprehensive evaluation of adiposity-related risk factors. Additionally, the study assessed clinically meaningful outcomes including pain severity, disability, and functional limitation within a rehabilitation setting, increasing practical clinical relevance. However, several limitations should also be acknowledged. Due to the case-control design, causal relationships between obesity and low back pain cannot be definitively established. The study was conducted at a single rehabilitation center, which may limit generalizability to broader populations. Lifestyle-related variables were partially self-reported and therefore subject to recall bias. Moreover, advanced radiological or biochemical inflammatory assessments were not performed. Future multicenter longitudinal studies incorporating imaging findings, inflammatory biomarkers, and long-term rehabilitation outcomes are recommended to further clarify the mechanistic relationship between obesity and chronic low back pain.
Overall, the findings of this study emphasize that obesity, particularly abdominal obesity, is strongly associated with adverse clinical outcomes among adults with low back pain attending rehabilitation services. These findings support the integration of weight-management interventions, biomechanical rehabilitation, postural correction, and physical activity promotion into comprehensive low back pain management programs. Early identification and targeted management of obesity-related risk factors may improve functional recovery and reduce the long-term burden of chronic low back pain within rehabilitation populations.
Conclusion
The present study demonstrated a significant association between obesity and adverse clinical outcomes among adults with low back pain attending Riphah Rehabilitation Center. Participants with higher body mass index, abdominal obesity, and increased lumbar angle exhibited greater pain severity, functional limitation, and poorer overall clinical outcomes. Abdominal obesity emerged as the strongest predictor, indicating the substantial influence of central adiposity on low back pain burden and rehabilitation prognosis. Additionally, sedentary lifestyle, prolonged occupational sitting, and low physical activity were more prevalent among individuals with low back pain, further emphasizing the multifactorial nature of the condition. These findings highlight the importance of integrating weight management, biomechanical correction, physical activity promotion, and rehabilitation-based interventions into comprehensive low back pain management strategies. Early identification and targeted treatment of obesity-related risk factors may contribute to improved pain control, enhanced functional recovery, and reduction of long-term disability among patients with chronic low back pain.
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