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BODY MASS INDEX AS A PREDICTOR OF LUMBAR SPINE DEGENERATIVE CHANGES: EVIDENCE FROM MRI STUDIES IN RESOURCE-LIMITED SETTINGS
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Background: Lumbar spine degenerative changes are a major cause of low back pain (LBP), a condition with high global prevalence and significant socioeconomic impact. Obesity is a major contributory factor to low back pain. Elevated body mass index (BMI) and its relationship with MRI features of spinal degenerative changes in a factor resource-limited settings remains sparse.
Objective: To evaluate the correlation between BMI and MRI-detected lumbar spine degenerative changes among adults with low back pain in Nnewi, Nigeria, and to contextualize findings within healthcare resource constraints.
Methods: A prospective, analytical cross-sectional study was conducted among 160 adult patients presenting with LBP. BMI was calculated using standardized anthropometric measures. MRI evaluation of the lumbar spine was performed using a 1.5T scanner. Degenerative changes were assessed across disc degeneration, ligamentum flavum hypertrophy, spondylolisthesis, disc herniation, and facet joint arthropathy. Statistical analysis was performed using chi- square tests with significance set at p< 0.05
Results: The mean BMI was 27.7+- 4.9kg/m2, overweight (38.1%) and obese (31.9%) subgroups were most represented (38.1%). Disc degeneration was the most prevalent degenerative change, predominantly at L4/L5 and L5/S1. Elevated BMI show statistically significantly association with disc degeneration (p=0.002) and ligamentum flavum hypertrophy (p=0.017). Other degenerative changes showed no significant association with BMI.
Conclusion: BMI is a significant predictor of disc degeneration and ligamentum flavum hypertrophy in patients with LBP.  BMI may serve as a useful cost-effective adjunct clinical predictor for MRI evaluation in a resource poor setting.
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Introduction
Low back pain (LBP) is a leading cause of disability worldwide, with lifetime prevalence estimates ranging between 60–84%1. In Africa, prevalence rates are comparable to or higher than global averages, with significant implications for workforce productivity and healthcare expenditure 2.
Degenerative changes of the lumbar spine—including disc degeneration, facet joint arthropathy, ligamentum flavum hypertrophy, and spondylolisthesis—are major contributors to chronic LBP 3. While age remains the strongest predictor of spinal degeneration, elevated BMI has emerged as a significant risk factor 4. Obesity increases axial loading on the spine, accelerates disc dehydration, and predisposes to ligamentous hypertrophy 5.
Magnetic resonance imaging (MRI) is the gold standard for evaluating spinal pathology, but its availability in resource-limited settings is constrained by cost, infrastructure, and workforce shortages6. Consequently, identifying anthropometric predictors such as BMI could guide selective MRI utilization, ensuring optimal use of scarce imaging technique.
This study investigates whether BMI can serve as a predictor of lumbar spine degenerative changes in adults with LBP in Nnewi, Nigeria, thereby enhancing judicious use of limited imaging resources.
Methodology	
This is a prospective, analytical cross-sectional study which was conducted at Nnamdi Azikiwe University Teaching Hospital, Nnewi.
The subjects consist of one hundred and sixty adult subjects with low back pain referred from different clinics (orthopaedic surgery and neurosurgery) to do lumbosacral MRI.  Prior to recruitment, the procedure and the importance of the study were explained adequately to the subjects, and they were allowed to decide whether to participate or not. The subjects that accepted and also met other inclusion criteria were recruited consecutively..
The inclusion criteria included: All patients aged 18years and above who had persisting low back pain and presented for lumbosacral MRI study during the period of study. Patients with history of spinal surgery or congenital spinal deformities, systemic inflammatory conditions or metallic implants were excluded from the study.
A stadiometer and a weighing scale were used to determine the height and weight of each patient respectively before the MRI scan was done.
MRI was performed using a 1.5T scanner SIGNA CREATOR, Model no-M70012SJ Revision 3. The patient presenting for the MRI, after going through the MRI screening form and taking off all metallic materials was kept in supine position, feet first with the lumbar spine cantered within the selected coil (spinal array coil). Appropriate straps and sponges were applied for immobilization, stability, and convenience where necessary. The patient was instructed to try as much as possible to remain calm and not move. MRI features detected in degenerative disease of the spine were classified using standard systems and documented accordingly7-12.
Data obtained from the study was recorded and entered into a Microsoft Excel spreadsheet and was analysed using SPSS Version 25.0 (IBM Corp. Released 2017, IBM SPSS Statistics for Windows and Armonk, NY: IBM Corp.). Socio-demographic characteristics were presented in frequency tables. Anthropometric variables like weight, height and BMI measurements were represented as mean ± SD if normally distributed or median and interquartile range if non-normally distributed. The pattern and proportion of lumbar spinal degenerative changes on MRI were presented in frequency tables. Chi-square analysis was used to test association between BMI and specific MRI findings due to lumbar spine degeneration. In all the tests, where applicable, p-value < 0.5 was considered statistically significant.
 Ethical clearance for this study was obtained from the Research and Ethics Committee of NAUTH, Nnewi.
Results:
A total of 160 adult patients experiencing low back pain were studied. The ages of participants ranged from 26 - 85 years, with a mean age of 57.6 years and a standard deviation of 13.3 years. The 66 -75 year age group contained 44 participants  (27.5%) , followed by those in the 56 - 65 year age group with 42 participants (26.2%). Individuals aged 46 - 55 years accounted for 34 participants (21.25%) of the study population, while younger participants aged 26 - 35 were 15 (9.3%). Gender distribution showed a slightly higher proportion of male participants, 87 (54.3%) compared to females, 73 (45.6%). Table 1 
BMI analysis showed that the BMI ranged from 16.9 - 39.3, with mean of 27.7 kg/m² and standard deviation of 4.9. Sixty-one participants (38.1%) were classified as overweight, while 51(31.8%) fell into the obesity category, forty-four (27.5%) were normal weight, whereas 4 (2.5%) people were underweight. Anthropometric measurements further indicated that the mean weight of the participants was 81.0 kg, with a standard deviation of 15.7 and a range from 47 to 129.6 kg (Table 2).
Most prevalent spinal degenerative change detected was disc degeneration (predominantly L4/L5 and L5/S1) with increasing severity towards the lumbar region. Table 3
A significant statistical association was present between BMI and Disc degeneration (p=0.002), as well as between BMI and Ligamentum flavum hypertrophy (p=0.017).
There are no statistically significant associatons with spondylolisthesis, disc herniation, facet joint arthropathy. Table 4
Table 1: Descriptive analysis of socio demographic variables 
	Variables
Age (years)  
	Participants(n=160)

	                    Percentage (%) 


	26-35
	15
	9.38 

	36-45
	19
	11.88 

	46-55
	34
	21.25 

	56-65
	42
	26.25 

	66-75
	44
	27.50 

	76-85
	6
	3.75 

	Mean ± SD
	57.6±13.3
	100 

	Gender    
	
	

	Female
	               73 
	                             45.63 

	Male
	87
	54.38



Table 2: BMI Distribution
	BMI Category
	Frequency (%)

	Underweight
	2.5%

	Normal weight
	27.5%

	Overweight
	38.1%

	Obese
	31.9%











Table 3: Key MRI Findings (Summary)
	Finding
	Most Affected Level
	Trend

	Disc degeneration
	L4/L5
	Increases downward

	Disc herniation
	L4/L5
	More frequent distally

	Ligamentum flavum hypertrophy
	L4/L5
	Increased thickness

	Spinal canal stenosis
	L4/L5
	Progressive narrowing

	Facet arthropathy
	L4/L5
	Mild–moderate common






Table 4. Association Between BMI and MRI Findings
	Variable
	p-value
	Interpretation

	Disc degeneration
	0.002
	Significant

	Ligamentum flavum hypertrophy
	0.017
	Significant

	Modic changes
	0.409
	Not significant

	Vertebral height
	0.279
	Not significant

	
	
	




Discussion
This study showed that approximately 70% of the study population had elevated BMI, 27.5% normal and 2.5% underweight. This is comparable to a study done by Ajiboye et al.13in Lagos Nigeria, which evaluated the relationship between BMI and the severity of lumbar degenerative disc disease in adults using Oswestry disability index. They documented that 51 68% of the participants had elevated BMI while 32% had normal range BMI. This shows that majority of the individuals with low back pain as a symptom of degenerative disease of the lumbar spine had elevated BMI. Therefore, elevated BMI could be thought of as one of the risks of degenerative disease of the lumbar spine following the findings in both studies but as a main contributor to spinal degeneration, the findings in this study indicated that degenerative changes in the lumbar spine progressively worsened in the lower segment,  particularly at L4/L5 and L5/S1. Both Iyidobi et al.14 in Enugu and Ruangchainikom et al.15in a European study, similarly documented that L4/L5 was the commonest affected segment. This is likely due to L4/L5 and L5/S1 bearing the highest mechanical load.
The most prevalent degenerative change in the lumbar spine in this study was intervertebral disc degeneration disc degeneration (seen in 86.3% of the participants). This is similar to the study by Singh16 in India where disc degeneration was also the most prevalent degenerative change seen in 83% of cases. The findings of Ebubedike et al.17 differed from this study as the most prevalent degenerative change seen in patients in their study in south east Nigeria was neural foramina narrowing in 96%, though disc degeneration also had high prevalence as it was seen in 79% of their study population. The high prevalence of Disc degenerative changes is likely due to the spine’s high mobility or significant physical loading. 
This study also demonstrated a statistically significant association between elevated BMI and  disc degeneration and with ligamentum flavum hypertrophy, supporting findings from prior studies in both developed and developing ccountries. Ajiboye et al. (Nigeria) reported higher severity of lumbar degenerative disc disease with increasing BMI13. Samartzis et al.18 documented a similar trend of increase in global severity of disc degeneration and clinical severity with elevated BMI. Taneja et al.19 in India, also note a significant association between the presence and extent of disc degeneration with BMI in overweight and obese adults.  The significant association between BMI and disc degenerating may be explained by increased axial loading which accelerates annular fissuring, nucleus pulposus dehydration and degeneration20. More so, beyond mechanical loading, obesity which can cause systemic low grade inflammation can accelerate disc degeneration through catabolic pathway.21 The association between BMI and ligamentum flavum hypertrophy in this study correspond to the study by Akreyi H and Awdish H.22in Iraq which documented that increased thickness of ligamentum flavum was more among participants with higher BMI and in the older age group. Kolte et al.23 in China, also documented that ligamentum flavum thickened with increasing age. Studies documented that chronic mechanical stress induces fibrocartilaginous proliferation, collagen deposition and elastic fiber degeneration leading to thickening of the ligament and narrowing the spinal canal24,25. 
Though MRI is the imaging modality of choice for evaluating spinal degenerative disease, its limited availability due to cost, infrastructure and workforce constraint considers the use of clinical predictors such as BMI, as a valuable tool in prioritizing patients for MRI studies. Overweight and obese patients with chronic low back pain may be given priority for MRI evaluation for optimization of limited imaging resource. This will also reduce unnecessary MRI referrals in younger, non-overweight patients.
 The significant association between spinal degenerative disease and BMI highlights the importance of weight management and early preventive strategies especially for individuals at higher risk due to age-related degeneration. 
Conclusion:  study supports BMI as a predictor of lumbar spine disease in a limited resource setting. It aids risk stratification and clinical decision making, thereby enhancing effective health care delivery. The study is limited as single center study. Multicenter study is advocated to validate findings. 
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