
Brain, Behavior, & Immunity - Health 38 (2024) 100794

Available online 17 May 2024
2666-3546/© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Short Communication 

Disentangling factors contributing to individual differences and health 
disparities in chronic pain and whole person health with measures of 
allostatic load 

Angela M. Mickle a, Jared J. Tanner b, Lisa H. Antoine c, Cynthia Garvan d, Song Lai e, 
Rene Przkora d, Jeffrey C. Edberg f, Roland Staud g, David Redden h, Burel R. Goodin i, 
Catherine C. Price b, Roger B. Fillingim j, Kimberly T. Sibille a,d,* 

a Department of Physical Medicine & Rehabilitation, University of Florida, 101 Newell Dr, Gainesville, FL, 32603, United States 
b Department of Clinical and Health Psychology, University of Florida, 1225 Center Dr, Gainesville, FL, 32603, United States 
c Department of Psychology, University of Alabama at Birmingham, Campbell Hall 415, 1300 University Blvd, Birmingham, AL, 35223, United States 
d Department of Anesthesiology, Division of Pain Medicine, University of Florida, 1600 SW Archer Road, Gainesville, FL, 32610, United States 
e Department of Radiation Oncology & CTSI Human Imaging Core, University of Florida, Gainesville, FL, 2004 Mowry Rd Gainesville, FL, 32610, United States 
f Department of Immunology and Rheumatology, University of Alabama at Birmingham, 1720 2nd Ave South, Birmingham, AL, 35294, United States 
g Department of Medicine, University of Florida, PO Box 100277, Gainesville, FL, United States 
h Department of Biostatistics, The University of Alabama at Birmingham, 1665, University Boulevard, Birmingham, AL, United States 
i Department of Anesthesiology, Washington University, St. Louis, MO, 660 S. Euclid Avenue, St. Louis, MO, 63110, United States 
j Department of Community of Dentistry, University of Florida, 1329 SW 16th St, Room 5180, Gainesville, FL, 32610, United States   

Our publication in BBIH (Mickle et al., 2023) compared two mea
sures of allostatic load, a clinical composite and brain structures, and 
evaluated whether the clinical composite would align with previously 
reported bilateral temporal lobe structural findings in adults with 
chronic pain with/at risk for knee osteoarthritis (Tanner et al., 2021). 
Our prior research indicated that in individuals with high chronic pain 
severity, non-Hispanic Black adults with greater socioenvironmental 
risk factors had thinner temporal lobes compared to non-Hispanic White 
adults with fewer socioenvironmental risk factors, key regions of the 
brain associated with risk for dementia (Tanner et al., 2021). As reported 
in the BBIH publication, the relationships observed between the soci
demographic groups and chronic pain stage in the bilateral temporal 
lobes were replicated in the clinical composite measure (in Mickle et al., 
2023, Figure 2). 

Adding to our prior findings, we complete a follow-up analysis, in the 
same study sample (n = 119), with a measure of socioenvironmental risk 
replacing sociodemographic group. Initially modeled from a population- 
based study (Rethorn et al., 2022), socioenvironmental risk was deter
mined by an additive measure including: education, poverty, employ
ment status, medical insurance status, marital status, and Area 
Deprivation Index (ADI) (Antoine et al., 2023). Each variable was 
assigned a 0 for protective or 1 for risk. Risk was based on clinical norms 
and then summed with a score range of 0–6. Consistent with our prior 

study, socioenvironmental risk was classified as low risk = 0–2 and high 
risk = 3–6 (Antoine et al., 2023). Chronic pain stage was also catego
rized as low = 1–2 and high = 4–5. The allostatic load clinical composite 
ranged from 0 to 10 as previously described (Mickle et al., 2023). Linear 
regression analyses were completed with age and study site 1 = UF, 2 =
UAB as additional predictors and sociodemographic group as a sec
ondary additional predictor. 

Sociodemographic group was not a significant predictor in the 
model, nor was the overall model significant (p ≥ 0.10). However, a 
cumulative load pattern of higher socioenvironmental risk higher 
chronic pain stage, and higher allostatic load, Fig. 1. In our previous 
publication with the same variables, investigating socioenvironmental 
risk and chronic pain stage in the bilateral temporal lobe areas of the 
brain, a significant dose response was indicated (Antoine et al., 2023). 
Limitations in the current analysis include the range of the clinical 
composite measure (0–10) and the composite score is relative to the 
study sample. Incorporating a broader clinical composite range and 
basing the composite measure on clinically derived values would be 
beneficial next steps in future investigations. 

Combining across the studies (Mickle et al., 2023; Tanner et al., 
2021; Antoine et al., 2023), findings reveal: 1) that socioenvironmental 
factors in addition to chronic pain contribute to the differences observed 
in pain-related health outcomes, 2) a more vulnerable, chronic pain 

* Corresponding author. University of Florida, Campus Box 100242, Gainesville, FL, 32610, United States. 
E-mail address: ksibille@ufl.edu (K.T. Sibille).  

Contents lists available at ScienceDirect 

Brain, Behavior, & Immunity - Health 

journal homepage: www.editorialmanager.com/bbih/default.aspx 

https://doi.org/10.1016/j.bbih.2024.100794 
Received 15 April 2024; Received in revised form 17 April 2024; Accepted 12 May 2024   

mailto:ksibille@ufl.edu
www.sciencedirect.com/science/journal/26663546
https://www.editorialmanager.com/bbih/default.aspx
https://doi.org/10.1016/j.bbih.2024.100794
https://doi.org/10.1016/j.bbih.2024.100794
https://doi.org/10.1016/j.bbih.2024.100794
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Brain, Behavior, & Immunity - Health 38 (2024) 100794

2

subgroup, at risk for poor health outcomes, is identifiable, 3) the allo
static load clinical composite measure might serve as a clinical tool 
aligning with previously reported findings in the bilateral temporal 
lobes; 4) an additive measure of socioenvironmental risks helps to 
disentangle the factors contributing to disparities in health outcomes, 
and 5) the cumulative burden of greater socioenvironmental risk and 
high chronic pain severity associate with higher allostatic load and 
lower whole person individual health status. 
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Fig. 1. Low and high socioenvironmental risk and chronic pain stage groups and the allostatic load clinical composite.  
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