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Background: Low back pain (LBP) is a widespread complaint in outpatient 

clinics globally. As a crucial component of the kinetic chain, LBP affects the 

biological infrastructure that supports movement. This study aimed to 

investigate the correlation between LBP and lumbosacral angle in overweight 

patients. 

Materials and Methods: This study was conducted on 200 patients with LBP 

at the Department of Orthopaedics, Jawaharlal Nehru Medical College, and 

Acharya Vinoba Bhave Rural Hospital. Patients were divided into test and 

control groups. Anthropometric measurements, including height and weight, 

were taken, and BMI was calculated. Self-reported pain was assessed using a 

visual analog scale (VAS). Radiographs of the lumbosacral spine were 

evaluated for angle measurements. 

Results: The mean age of the test group was 46.48 years, and the control 

group was 43.52 years. Average VAS scores were significantly higher in the 

test group (p=0.0375), indicating more severe pain. Lumbosacral angles were 

also significantly higher in the test group. Notably, females in both groups had 

significantly higher lumbosacral angles (p<0.001). 

Conclusion: This study demonstrates that overweight and obesity are potential 

risk factors for LBP, as they cause biomechanical alterations in the 

lumbosacral spine. Maintaining a healthy weight is crucial to prevent LBP. 

The findings of this study highlight the importance of weight management in 

reducing the risk of LBP. 
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INTRODUCTION 
 

Low back pain is a global health concern since 

antiquity and the ranks high among the top 

conditions contributing to the “disability-adjusted 

life-years” metrics.[1] Low back pain is commonly 

observed in the out-patient clinics worldwide.[2] It 

comprises about 65% of chronic musculoskeletal 

pain indication and is graded as the general state 

among males with individual indication. This pain 

indication is due to diseases and injuries in Annual 

Health, Labour and Welfare Report.[3] It affects the 

health of workers, their ability to work, as well as 

other problems, leading to loss in economy.[4,5] Low 

back pain is characterized by sudden or subacute 

pain presenting mostly in an acute form and can 

become chronic over time. It may also cause 

functional limitations and even lead to painful and 

restricted movements or loss of any movement.[6] 

Pain in the lower back is one of the chief motives of 

discussion with a doctor all over the world. Low 

back pain affects eight out of ten people and results 

in poor quality of life, affecting their work activities 

and even their daily activities.[7] These epidemic 

proportions of back pain and its consequences like 

lost days at work and poor quality of life prompt to 

look out for the reasons or risk factors that are 

associated with low back pain. Additionally, back 

pain is also recognized as the major reason for 

filling workers’ compensation claims.[8]  
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The National Health Interview Survey (NFHS) -3 

conducted in 2005-06, they proposed that 4.6% was 

frequency of lost –workdays because of back pain 

and 101.8 million workdays were wasted by 

individuals with work related cases due to back 

ache.[9] According to Centre for Disease Control 

(CDC), unable to work is due to discomfort in back 

in the U.S. and it is resulted in reimbursement up to 

$50 billion per year in health care workers. Low 

back ache is the fifth and third reason for 

hospitalization and for surgical procedures 

respectively in ranking. Patients give reason of their 

spinal Introduction 2 pathology behind their 

inability to work and remain indicative, and it 

contributes to additional burden of disease.[10-12] 

Study of the lower back with respect to its anatomy 

reveals that it is an intricate structure of bones, 

ligaments, muscles, tendons and nerves. This 

complex structure combinedly work to various 

ranges of movement and function.[13]  

It is a form of infrastructure in a biological machine 

that functions as an anchor for the kinetic chain. 

One of its main functions is the transfer of 

biomechanical forces in order to perform 

coordinated functional activities. The spine has 

many functions such as a conduit for transferring 

important neural structures and have physiological 

functions like crane for lifting and a crankshaft for 

walking. But the complex structure renders it 

vulnerable to injury. Many factors such as standing 

or sitting postures at desks for extended periods of 

time make our muscles and tendons tighten, 

reducing their pliability and causing back pain due 

to wrong postures adopted for long periods of 

time.[14,15] Another factor contributing to chronic 

low back pain is overweight and obesity.[16-19]  

Obesity is a known risk factor for several 

cardiovascular and metabolic disorders.[20] 

Moreover, high Body Mass Index (BMI) has also 

been identified as an independent risk factor for 

Musculo-Skeletal Disorders (MSDs).[21,22] 

Osteoarthritis and Low Back Pain (LBP) occurs 

among obese subjects is 34% and 22%, respectively. 

A reasonable health issue is represented by MSDs 

globally and LBP is one of it.[23,24]  

The effect of excess weight and obesity on 

lumbosacral spine anatomical angles (lumbosacral 

angles) is of clinical significance.[25] Several studies 

postulated that the variations in the angles of the 

lumbar spine and LBP were corelated. The elevation 

probability of LBP was related with the raise in 

lumbosacral angles.[26,27]  

“These angles comprise Lumbar Lordosis Angle 

(LLA), Lumbo-Sacral Angle (LSA), Sacral 

Inclination Angle (SIA), and Lumbo-Sacral Disc 

Angle (LSDA).” Age, position, race, diseases and 

Introduction 3 surgery are conditions which affect 

Lumbosacral angles.[28-30] Hence, the present study 

was conducted to assess low back pain in 

overweight patients and it's lumbosacral angle 

correlation. 

 

MATERIALS AND METHODS 
 

The study is conducted on patients of Low back pain 

in Department of Orthopaedics, at Jawaharlal Nehru 

Medical College and Acharya Vinoba Bhave Rural 

Hospital, Sawangi, Wardha during the period from 

December 2020 to November 2022. The present 

Study is titled as “Study of low back pain in 

Overweight and obese patients”. The study type is 

prospective cross-sectional study. The Study sample 

size is 200 patients, which has been divided into 

Test and Control group with 100 patients in each 

group. 

Inclusion criteria 1. Patient of age between 20-70 

years. 2. Body mass index more than 25 for Test 

group. 3. Body mass index between 18 and 25 for 

the Control group 

Patients presenting in Orthopaedic department OPD, 

at Jawaharlal Nehru Medical College and Acharya 

Vinoba Bhave Rural Hospital with back pain during 

the study period November 2020 to October 2022 

were enrolled for the study. Written informed 

consent to participate in the study was taken from all 

the subjects. A data entry method is used to chart the 

demographic profile of the subjects and the relevant 

Anthropometric measurements. The data included 

age, sex, address, education, occupation, phone 

number, OPD number, IPD number, chief 

complaints and it’s all details such as localization of 

pain, severity, aggravating and relieving factors and 

treatment history. Physical examination included 

measurement of weight in kgs, height in meters and 

detailed examination of back. Anthropometric 

measurements Height and Weight were measured 

while participants were barefoot and wearing 

lightweight clothing. BMI was calculated. VAS 

used to measure self-reported pain. Present levels of 

LBP were noted by the participant on a 100mm line, 

with ‘no pain’ on the left anchor and ‘worst pain 

imaginable’ on the right anchor. 

The lateral view of the radio-graphs of the 

lumbosacral spine was evaluated for study of angles. 

The Parameters in lumbosacral spine x-ray normally 

present are the following and these were checked in 

our patients. 

The lumbosacral angles were measured using 

computer assisted measurement PACS (Picture 

archive Communication System). All data was 

entered into Microsoft excel. Backup of the data was 

maintained. Patient’s identity and information were 

kept confidential; validity of the data was checked 

periodically by guides and experts. Mean standard 

deviation and percentages were calculated. On 

obtaining a normal distribution of the data, paired T 

test was used. Chi square test was used for analysis 

of nonparametric data. 

 

RESULTS 

 

The mean age of the test group was 46.48 years with 

a standard deviation of 13.31 years and that for the 
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control group was 43.52 years with a standard 

deviation of 12.93 years. There were 56 females and 

44 males in test the group and 58 females and 42 

males.  

It was observed that the average BMI scores were 

significantly higher in the test group as compared to 

the control group (p<0.001). It was observed that the 

average VAS scores were significantly higher in the 

test group as compared to the control group 

(p=0.0375). p. It is observed that all the lumbosacral 

angles as described above are having significantly 

higher values in the test group as compared to the 

control group. It is observed that all the LSAs 

namely the LSA, Sacral inclination angle or SIA, 

Lumbar lordosis angle or LLA and the Lumbo-

Sacral Disc angle or LSDA were significantly 

higher in the females in both the test and control 

groups (p<0.001). 

 

Table 1: Comparison of BMI 

BMI 
Test group Control group 

Number Percentage Number Percentage 

18.5 to 24.9 0 0 100 100 

25 to 25.9 81 81 0 0 

>30 19 19 0 0 

Total 100 200 100 100 

p-value 0.001 (Significant) 

 

Table 2: Comparison of pain score 

Pain score 
Test group Control group 

Number Percentage Number Percentage 

1-2 42 42 55 55 

3-4 50 50 41 41 

>4 8 8 4 4 

Total 100 200 100 100 

p-value 0.0375 (Significant) 

 

Table 3: Comparison of LSA 

LSA 
Test group Control group p-value 

Mean SD Mean SD <0.031* 

LSA 39.8 3.11 34.12 2.87 <0.001* 

LLA 42.63 5.10 35.37 4.02 <0.001* 

SIA 43.22 4.24 36.70 3.73 <0.001* 

LSDA 14.79 2.43 13.19 1.88 <0.001* 

 

DISCUSSION 

 

The lumbosacral angles have tremendous clinical 

significance with regards to their association with 

LBP,[14,15,18] especially in those who have spinal 

implants and instrumentations,[22] and spine 

surgery.[23] In our study, we noted a positive 

association between LBP and Obesity. Other 

anthropometric variables like the waist and hip 

circumference, the Waist- Hip Ratio (WHR) and 

LSA found a significant correlation in both the 

groups (P<0.01). The LSAs were assessed against 

the BMI scores. The lumbosacral angle (LSA), 

lumbar lordosis angle (LLA), Sacral inclination 

angle (SIA) and the Lumbo-sacral disc angle 

(LSDA) were significantly higher in the test group 

as compared to the control group. The higher LSA 

and LLAs in obese and overweight subjects were 

attributed to the increased mechanical loading of the 

lumbar spine that led to the subsequent exaggeration 

of LSA and the LLA. This change in the LSA 

appears to be similar to the postural changes 

observed in pregnant women.[27]  

This lumbar loading during pregnancy or as a result 

of the abdominal obesity, leads to “biomechanical 

changes that produce higher compressive force and 

increase the shear stress on the lumbar spine, 

resulting in an increased incidence of mechanical 

LBP in individuals with raised BMI and truncal 

obesity as indicated by a high WHR. Several studies 

have similarly reported positive associations 

between increased lumbar lordosis and LBP.[31-32] 

These biomechanical effects of increased BMI and 

WHR on LLA increase the incidence of LBP among 

overweight and obese individuals.” In the present 

study, there was no significant variation in the mean 

lordosis angles between the males and females. 

However, some of the studies have reported greater 

lordotic angles in women.[27-29] This might have 

been attributed to the ethnic and racial differences in 

the study populations. It was also observed that the 

overweight and obese subjects had significantly 

higher SIA than the controls.  

In the present study, there is positive and statically 

significant association between BMI and LSA, 

LLA, SIA and LSDA in males and females. Similar 

findings have been reported by Fernand and Fox,[27] 

Caglayan et al,[29] and Evcik and Yucel.33 However, 

some of the studies have reported a significant 

correlation between BMI, and LSA and LSDA in 

males and with SIA and other parameters in 

females. The LSAs were significantly higher in 

those with BMI >25 in both the groups in males as 

well as females. It was reported by Caglayan et 

al,[29] that SIA and BMI were higher in female 

patients with LBP which is similar to the findings of 
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the present study. This might be related to the 

position of the sacrum in the pelvic girdle of the 

females and has a bearing on the pelvic inlet and 

outlet diameters. Therefore, the sacral inclination 

that seems to be more in females, creation of a 

larger pelvic outlet diameter for females, which 

serves as an major parameter during delivery. This 

explains the naturally higher SIA in females as a 

biological variation. In obsess individuals, there is 

axial loading of the sacral vertebrae that leads to 

increased sacral inclination. Some studies have 

reported a positive correlation between raised value 

of SIA and LBP.[28-32]  

Similarly, Evcik and Yucel33 has reported that large 

SIA was found in patients with chronic LBP. On the 

other hand, increased SIA has been proved to be 

associated with spondylolisthesis and isthmic 

pathologies.[29,33] “This may further contribute to 

facet joint problems and spinal stenosis which 

results in increased incidence of LBP among 

individuals with high BMI. The present study also 

showed a significant correlation between BMI and 

LSDA. This can be explained by the increased 

sacral inclination in the test group. The higher 

values of the LSDA are directly proportional to the 

sacral inclination, thereby directly affecting the 

LSDA. It was also reported by some of the studies 

that an increase in LSDA is positively corelated 

with an increased incidence of facet syndrome 

particularly in patients with chronic LBP.[34,35] A 

minimal increase in the LSDA only to an extent of 

1.5° has been reported to increase the compressive 

and shearing forces exerted at L5 /S1 facet joint. 

These facet joints in the lumbar vertebral column 

are not adapted for weight bearing but are 

functioning as a shock absorber that helps to prevent 

spinal injuries due to excessive rotation. Therefore, 

even minor biomechanical changes at the 

lumbosacral segments result in exaggerated shearing 

and compressive forces at the lumbosacral facet 

joints, giving rise to mechanical LBP.[48] 

 

CONCLUSION 
 

Based on observations of the present study it can be 

concluded that an increase in Body mass Index leads 

to increase in various angles of Lumbo-sacral spine 

like Lumbo-sacral angle, Lumbar lordosis angle, 

Sacral inclination angle and Lumbo-sacral disc 

angle. This increase is propositional to the BMI 

irrespective of gender. Obesity causes 

biomechanical alterations in the lumbosacral spine, 

which may cause to a rise in the prevalence of LBP. 

Therefore, the present study establishes that 

overweight and obesity are potential risk factors for 

LBP. 
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