


BODY MASS INDEX AS A PREDICTOR OF LUMBAR SPINE DEGENERATIVE CHANGES: EVIDENCE FROM MRI STUDIES IN RESOURCE-LIMITED SETTINGS

ABSTRACT
Background: Lumbar spine degenerative changes are a major cause of low back pain (LBP), a condition with high global prevalence and significant socioeconomic impact. 
Lumbar degenerative disc disease (DDD) is a common, age-related condition where spinal discs in the lower back wear down, causing pain and stiffness. While not a "disease" that worsens indefinitely, it involves reduced shock absorption, disc height loss, and potential nerve compression.
 It is a common cause of chronic low back pain, often triggered by aging, smoking, or sedentary lifestyle.
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. 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: Higher BMI is significantly associated with degenerative disease of the spine especially disc degeneration and ligamentum flavum hypertrophy in patients with low back pain. BMI alone does not predict all lumbar degenerative changes but could be a useful cost-effective adjunct clinical predictor for MRI evaluation in a resource limited setting.  
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INTRODUCTION
 Lumbar degenerative disc disease is the most common cause of both acute and chronic low back pain 1 Low back pain (LBP) is a leading cause of disability worldwide. It is particularly prevalent among obese and elderly populations, owing to biomechanical stress, degenerative changes and systemic comorbidities2. In The prevalence of low back pain globally is estimated to be between 60- 80% among the general population3 and has been found to increase with age.4 
Low back pain (LBP) is a highly prevalent condition in Africa, with estimated lifetime, annual, and point prevalence rates of roughly 47%, 57%, and 39% respectively. These rates are comparable to, or in some cases higher than, global estimates, contradicting earlier assumptions of lower prevalence. The burden is substantial, with high rates observed in working populations.
 In Africa, prevalence rates are comparable to or higher than global averages, with significant implications for workforce productivity and healthcare expenditure5 
Obesity Prevalence Findings in Nnewi
· Adult Prevalence: A cross-sectional survey in Nnewi reported that 36.0% of females and 19.6% of males were obese, while 29.8% of females and 32.3% of males were overweight. 
National Institutes of Health (.gov) +1
· Adolescent/Student Prevalence: A study at Nnamdi Azikiwe University Nnewi campus (female premedical students) found 8.1% obesity and 32.5% overweight. Among secondary school students, 4.0% were obese. 
ResearchGate +1
· Risk Factors: High rates are associated with urbanization, reduced physical activity, and higher income levels. Increased waist circumference and BMI are strongly linked with higher blood pressure and cardiovascular risks in this region. 
· 
· Obesity in Nnewi, Nigeria, is high, with studies indicating a prevalence of approximately 19.6%–36.0% for obesity and over 30% for overweight among adults, often higher than typical sub-urban Nigerian rates. Obesity is more prevalent in women and increases with age (41–60 years). Key drivers include sedentary lifestyles and dietary changes. 
· National Institutes of Health (.gov) +4

Degenerative changes of the lumbar spine—including disc degeneration, facet joint arthropathy, ligamentum flavum hypertrophy, and spondylolisthesis—are major contributors to chronic low back pain 6. While age remains the strongest predictor of spinal degeneration, elevated BMI has emerged as a significant risk factor 7 Obesity increases axial loading on the spine, accelerates disc dehydration, and predisposes to ligamentous hypertrophy 8.
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 shortages9. Consequently, identifying anthropometric predictors such as BMI could guide selective MRI utilization, ensuring optimal use of scarce imaging technique.
The aim of the study is to investigate 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.

Research questions
1.What is the range of BMI of adult patients with the degenerative changes of theine? 
2. Is there any significant correlation between the BMI subgroups and MRI findings due to lumbar spine degeneration in adult patients with low back pain. 


RESEARCH HYPOTHESIS 

Null hypothesis (Ho) 
1. There is no significant association between the degenerative changes noted on magnetic resonance imaging and the BMI of low back pain subjects. 

Alternate hypothesis (Ho) 
1. There is a significant association between the degenerative changes noted on magnetic resonance imaging and the BMI of low back pain subjects. 

MATERIALS AND METHOD	
STUDY DESIGN 
This study was an analytical hospital based cross-sectional study describing the MRI patterns of lumbosacral spinal degenerative changes in different BMI subgroups in adult patients in Nnewi. 

STUDY POPULATION 
The subjects consist of one hundred and sixty adult subjects with low back pain referred from different clinics to do lumbosacral MRI. The procedure and the importance of the study were explained to the patient 
The subjects that accepted and met the inclusion criteria were recruited consecutively and an informed consent was obtained.
SAMPLE SIZE DETERMINATION 
Sample size was calculated using the Fishers formula for analytical cross-sectional studies
Inclusion criteria include: 
1.All patients aged 18years and above who had persisting low back pain and presented for lumbosacral MRI study during the period of study. 

2. Those who gave their consent to the study. 

Exclusion Criteria
1.Patients with history of spinal surgery 
2. congenital spinal deformities or systemic inflammatory conditions or
3 Patients with metallic implants.
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. In all cases, the protocol used was; 4-mm sagittal T2W and T1W FSE (fast spin echo), sagittal FSE STIR (Short Tau Inversion Recovery), axial T2W and T1W FSE, coronal T2W FSE, 3D MYELO sagittal and coronal. 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 centered 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 accordingly10-15-
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 < 0.05 was considered statistically significant.
 Ethical clearance for this study was obtained from the Research and Ethics Committee of NAUTH, Nnewi. A detailed explanation of the purpose, procedure, benefit, and risk of the study was given to the patients that were recruited, an informed consent was obtained. and confidentiality was maintained throughout the study.

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 four (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 associations 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 evaluated the relationship between BMI and MRI-detected lumbar spine degenerative changes among adults with low back pain in a resource-limited setting. The findings demonstrate a high prevalence of elevated BMI with approximately 70% of the study population presenting with high BMI, 27.5% normal and 2.5% underweight. This high proportion of overweight and obese individuals observed in this study is consistent with global trends showing a rising prevalence of obesity, even in developing countries. The study done by Ajiboye et al.1in Lagos Nigeria, which evaluated the relationship between BMI and the severity of lumbar degenerative disc disease in adults documented that 68% of the participants had elevated BMI while 32% had normal range BMI.  Samartzis et al.16 documented a similar trend of increase in global severity of disc degeneration with elevated BMI. Taneja et al.17 in India, also noted a significant association between the presence and extent of disc degeneration with BMI in overweight and obese adults. Other studies documented that BMI is a significant risk factor for degenerative disease of the spine and post spine surgery complication18-21.
 This has significant implications for musculoskeletal health, as excess body weight contributes to increased biomechanical stress on the spine. 
The most prevalent degenerative change in the lumbar spine in this study was intervertebral disc degeneration (seen in 86.3% of the participants). This is similar to the study by Singh6 in India where disc degeneration was also the most prevalent degenerative change seen in 83% of cases.  However, the findings of Ebubedike et al.22 in their study in south East Nigeria documented that neural foramina narrowing was more prevalent seen in 96% of their study population though disc degeneration also had high prevalence and 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. The mechanism may be due to increased axial loading caused by elevated BMI on the lumbar spine, leading to accelerated degeneration of intervertebral discs. This mechanical stress results in annular fissures, reduced hydration of the nucleus pulposus, and eventual disc height loss23. More so metabolic mechanisms also play a role. Obesity is associated with systemic inflammation, characterized by increased levels of pro-inflammatory cytokines such as interleukin-6 and tumor necrosis factor-alpha. These mediators contribute to matrix degradation and disc degeneration.24 There was also significant association between BMI and disc degeneration 
The predominance of degeneration at L4/L5 and L5/S1 observed in this study is also documented. This finding is consistent with numerous MRI-based studies conducted globally.  Iyidobi et al.25,Nather p et al26 and Ruangchainikom et al.27 documented that lower lumbar segment was the  most commonly affected segment. This is likely due to L4/L5 and L5/S1 bearing the highest mechanical load.
Magnetic Resonance Imaging (MRI) plays a critical and growing role in diagnosing degenerative diseases in Africa, particularly as the continent experiences an epidemiological transition toward non-communicable diseases. It is the preferred imaging modality for evaluating degenerative spine conditions due to its superior soft-tissue contrast and ability to detect early-stage spinal, joint, and neurodegenerative changes
 There was a significant association between BMI and ligamentum flavum hypertrophy in this study. This correspond to the study by Akreyi H et al28 in 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.29 in China, also documented that ligamentum flavum thickened with increasing age. Chronic mechanical stress leads to fibrosis and thickening of the ligamentum flavum, contributing to spinal canal narrowing and potential nerve compression. Recent studies have also demonstrated the role of inflammatory processes in ligament hypertrophy, further linking obesity to this condition. 30,31
There was no statistically significant association between BMI and disc herniation. This suggests that while obesity contributes to degenerative changes, disc herniation may be more strongly influenced by acute mechanical factors, genetic predisposition, and occupational activities.
Similarly, no significant association was found between BMI and facet joint arthropathy or spondylolisthesis. These findings are consistent with studies indicating that age and biomechanical factors play a more dominant role in these conditions.32,33
From a clinical perspective, 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. 

The limitations of the study include a single-center study, the findings may not be generalizable to other populations.  Cross-sectional design limits the ability to establish causality. Some important confounding variables, such as occupation, and lifestyle factors, which may influence the observed outcomes were not studied. Future multicenter and longitudinal studies as well as incorporating potential cofounding factors are recommended.

Conclusion: The 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. 
(Most important is to exclude or include the other causes of Degenerative disc diseases like age, smoking, height and life style causes. For example an Obese patient may be smoking too. We must segregate among smoker and non-smoker. )
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