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INTRODUCTION: The significance of including the head and cervical spine in sagittal alignment evaluations has been 
increasingly recognized. There is limited research on the impact of body mass index (BMI) on global sagittal alignment. 
Exploring how BMI affects these global alignment parameters would provide a more comprehensive understanding of 
spine alignment variations across different body compositions. 
METHODS: Consecutive patients at a single institution undergoing full-body spine imaging from November 2022 to 
February 2024 were included. Patients with spinal deformity, degenerative spine conditions, or prior spine surgeries were 
excluded. Radiographic parameters of global spinal alignment were measured including cranial sagittal vertical axis to the 
sacrum (CrSVA-S), to the hip (CrSVA-H), to the knee (CrSVA-K), to the ankle (CrSVA-A), cranium-hip-sacrum angle 
(CrHS), cranium-knee-sacrum (CrKS), and cranium-ankle-sacrum (CrAS) (Figure 1). The patients were stratified based on 
age by three categories (<40, 40-59, and ≥60) and sex. Student’s t-test was performed to compare differences in obese 
(≥30 kg/m2) and non-obese (<30 kg/m2) patients for groups defined by age and sex. Continuous variables were reported 
as the mean ± standard deviation and categorical variables were reported as frequencies. For all analyses, a p-value less 
than 0.05 in a two-sided test was considered statistically significant. Multivariable regression analysis was performed with 
age and sex as predictors of the radiographic measurements (CrSVA-S, Cr-SVAH, CrSVA-K, CrSVA-A) and radiographic 
angles (CrKS, CrAS, CrHS). Beta coefficients for age and sex as predictors of the radiographic parameters were reported 
for each model with 95% confidence intervals. P-values less than 0.05 were considered statistically significant. 
RESULTS: 
392 patients without spinal deformity, degenerative spine conditions, or prior spine surgeries were included. The average 
BMI was 26.22, with 21.2% of eligible patients classified as obese (Table 1). For females, significant differences were 
found in CrSVA-S for the 40-59 age group (higher in obese: 4.13±2.66 cm vs. non-obese: 2.01±2.69 cm), CrSVA-H for the 
40-59 age group (higher in obese: -0.08±1.68 cm vs. non-obese: -2.05±2.65 cm), CrKS for the <40 (higher in obese: 
2.22±4.08° vs. non-obese: 0.027±2.55°) and 40-59 age groups (higher in obese: 3.16±2.62° vs. non-obese: 0.98±2.30°), 
and CrAS for the <40 age group (higher in obese: 1.03±2.23° vs. non-obese: -0.09±1.50°). No significant differences were 
found in CrSVA-K, CrSVA-A, and CrHS across all age groups (Table 2). For males, significant differences were found in 
CrSVA-K for the ≥60 age group (higher in non-obese: 1.99±3.60 cm vs. obese: -1.88±6.33 cm), CrSVA-A for the ≥60 age 
group (higher in non-obese: 4.23±3.29 cm vs. obese: 1.79±4.93 cm), and CrAS for the <40 age group (higher in obese: 
1.35±1.25° vs. non-obese: 0.03±1.53°). For males, no significant differences were found in CrSVA-S, CrSVA-H, CrSVA-A 
(for <40 and 40-59 age groups), CrHS, and CrKS across all age groups (Table 3).  
BMI has a statistically significant negative association with CrSVA-S (β = -0.082, p = 0.010) and CrSVA-H (β = -0.067, p = 
0.036). BMI shows a significant positive association with CrHS (β = 0.176, p = 0.012), CrKS (β = 0.142, p < 0.001), and 
CrAS (β = 0.071, p < 0.001). The relationship between BMI and CrSVA-K is not significant (β = 0.058, p = 0.075), and BMI 
does not significantly affect CrSVA-A (β = 0.011, p = 0.708) (Table 4). 
DISCUSSION AND CONCLUSION: The data presented in this study reveals the importance of considering BMI when 
evaluating global sagittal alignment parameters. These values can help establish normal values for measures of global 
spinal alignment based on BMI.

 
 

  

 
 


