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Abstract

Objective—The objective of the paper is to critically review the current state of the literature on 

the association between discrimination and allostatic load (AL) in adults and determine whether 

this association differs by sociodemographic characteristics.

Methods—An extensive literature search was conducted in PubMed, CINAHL, PsycINFO, and 

Embase to identify studies that investigated the association between discrimination and AL. The 

search was limited to the English language, articles that were peer-reviewed and articles that were 

published within the last 10 years.

Results—A total of 11 studies met the eligibility criteria for this review, 8 of which were cross-

sectional and 3 of which were longitudinal. There was heterogeneity in the type of discrimination 

measured, the composition of AL summary score, and the analytic approach utilized to examine 

the relationship of interest. Nine studies found a significant, positive association between 

discrimination and AL. The types of discrimination found to be positively associated with AL 

included lifetime discrimination, childhood racial discrimination, everyday discrimination, and 

everyday weight discrimination. One study found that this association differed by educational 

attainment.

Conclusion—There is evidence that discrimination is associated with AL. Longitudinal studies 

with diverse samples are needed to further explore this association and how it differs based on 

sociodemographic characteristics.
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Introduction

Allostatic load (AL), defined as the body’s physiological dysregulation due to stress over the 

lifetime (McEwen & Stellar, 1993), is associated with increased mortality and several of the 

nation’s leading causes of death, disability, and healthcare spending, including 

cardiovascular disease, diabetes, obesity, and hypertension (Borrell, Dallo, & Nguyen, 2010; 

Castagne et al., 2018; Centers for Disease Control and Prevention, 2019a, 2019b; R. P. 

Juster, McEwen, & Lupien, 2010; Karlamangla, Singer, & Seeman, 2006; Mattei, Demissie, 

Falcon, Ordovas, & Tucker, 2010). It is also associated with poorer self-rated health, 

cognitive decline and impairments, depressive symptoms, frailty, and mobility limitations 

(Goldman, Turra, Glei, Lin, & Weinstein, 2006; Gruenewald, Seeman, Karlamangla, & 

Sarkisian, 2009; R.-P. Juster et al., 2011; T. E. Seeman, Singer, Rowe, Horwitz, & McEwen, 

1997; Seplaki, Goldman, Weinstein, & Lin, 2004; Szanton, Allen, Seplaki, Bandeen-Roche, 

& Fried, 2009). AL is the result of over or underactive allostasis (McEwen & Stellar, 1993; 

T. E. Seeman et al., 1997), the body’s effort to maintain function and stability when a 

stressor is identified. (Sterling & Eyer, 1988). In acute periods of stress, allostasis is an 

adaptive mechanism. However, when the body undergoes chronic stress, whether it be 

environmental, psychosocial, or physical, repeated activation and deactivation of allostasis 

occurs and the body stops responding effectively. This results in AL, or the cumulative 

dysregulation of the body’s physiologic systems, including the cardiovascular, immunologic, 

neuroendocrine and metabolic systems (McEwen, 1998, 2004; McEwen & Stellar, 1993).

Previous research has identified disparities in level of AL by race/ethnicity, gender, and 

socioeconomic status (Beckie, 2012). Specifically, AL has been found to be higher in Black 

Americans, in individuals with lower education and income, and in women (Chyu & 

Upchurch, 2011; Geronimus, Hicken, Keene, & Bound, 2006; T. Seeman et al., 2008; Yang 

& Kozloski, 2011). Understanding determinants and contributors to AL and these disparities 

is critical to identifying and implementing interventions that can successfully mitigate 

phsysiological dysregulation and thus, chronic diseases and conditions. One stressor that has 

been identified to potentially play an important role in the dysregulation of the body’s 

systems is discrimination (Goosby, Cheadle, & Mitchell, 2018; Pascoe & Smart Richman, 

2009).

Discrimination includes everyday experiences of unfair treatment based on characteristics 

such as race, ethnicity, sexual orientation, weight, language, gender, age, or socioeconomic 

status, referred to as everyday, interpersonal, individual or personally mediated 

discrimination (Jones, 2000). Discrimination also includes exposure to unfair systems, 

structures, and policies enacted by institutions and agencies, referred to as institutional 

discrimination, and across institutions and agencies, referred to as systemic, structural, or 

uber discrimination (Bailey et al., 2017). Some scholars also describe internalized 

discrimination, or the resulting change in a person’s perception of him or herself due to 

discriminatory experiences (Jones, 2000). Most literature examining discrimination as a 

predictor measures perceived or self-reported discrimination at the interpersonal level 

(Bailey et al., 2017).
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A meta-analytic review on discrimination and health demonstrated evidence that perceptions 

of discrimination were related to heightened physiological stress responses, in addition to 

negative psychological stress responses (Pascoe & Smart Richman, 2009). The authors 

suggested that these stress responses may contribute to negative physical and mental health 

outcomes through allostatic load, however, they did not examine these relationships directly. 

Because discrimination is often a repeated stressor and can affect a person across the life 

course (Krieger, 2012; Suglia et al., 2018), it is important to understand the consequences of 

discrimination in the context of the body’s cumulative stress. This understanding could also 

help explain how discrimination may contribute to existing disparities observed in AL 

(Beckie, 2012).

Although there is existing literature describing the association between discrimination and 

AL, to our knowledge, there has not been a review summarizing the evidence to date. In 

order to understand the scope of the association and provide future direction to research, a 

critical summarization of evidence is needed. Therefore, the purpose of this integrative 

review is to 1.) Describe the association between discrimination and AL in adults and 2.) 

Identify if this association differs based on race/ethnicity, gender, or socioeconomic status.

Methods

Review eligibility and selection of studies

Four electronic databases, including PubMed, CINAHL, PsycINFO and Embase, were 

searched in November of 2019. The search was limited to the English language and to peer-

reviewed articles. In addition, the search was limited to articles published in the past 10 

years, as research surrounding biomarkers and health is a rapidly evolving field. Following, 

hand searching was completed by reviewing the references of included articles. Articles 

were included in this review if the study 1.) had a quantitative research design, 2.) included 

an adult population, 3.) included a measure of discrimination, 4.) identified AL as an 

outcome of interest, and 5.) examined the direct association between discrimination and AL. 

Articles were excluded if full texts were not available, such as conference abstracts, and if 

they did not examine the direct relationship between a measure of discrimination and AL. 

Search terms utilized included the following: “Discrimination” OR “Racism” AND 

“Allostatic load” OR “Allostasis”. A full search strategy can be found in Supplementary 

Table 1. No post-hoc changes were made to the search strategy after the review had 

commenced.

A total of 89 studies were identified via the electronic databases and imported into 

Covidence Software. Of the 89 studies retrieved, 37 duplicates were removed. Two authors, 

HM and SL, completed title and abstract screening on the remaining 52 articles for 

relevance. Following title and abstract screening, 37 studies were excluded for irrelevance. 

Both authors completed a full-text review on the 15 remaining articles to identify those that 

met the full eligibility criteria. Authors discussed any disagreements that arose during 

screening. Discrepancies that remained after discussion were resolved by a third author 

(LM). At this stage, 4 studies were excluded for the following reasons: 1.) The study did not 

include a measure of AL (n=1), 2.) The study did not include a measure of discrimination 

(n=1), 3.) The study did not examine the direct association between discrimination and AL 
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(n=1) and 4.) The study’s main analyses were already reported in another article included in 

the literature review and the additional analyses in the second article did not meet our 

criteria (n=1) (Allen, Wang, et al., 2019). A summary of the search is displayed in Figure 1. 

A meta-analysis was not completed due to the heterogeneity in types of discrimination 

examined between studies.

Data extraction

Two of three authors, HM and either SL or LM, completed data extraction on each of the 

relevant articles. The following data were extracted from each article: first author, 

publication year, study design, study location, sample size and demographic characteristics, 

discrimination type and operationalization, AL measurement, analytic approach, 

confounders/covariates included in the analysis, main findings, and main strengths and 

limitations. Any discrepancies were resolved through discussion, in which a third author 

participated for adjudication (SL or LM).

Quality Appraisal

The included studies were assessed for quality by two authors, HM and SL. The Joanna 

Briggs Critical Appraisal Tools were utilized to identify methodological strengths and 

weaknesses and to identify possible bias in the studies presented in this review (Moola S, 

Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, Currie M, Qureshi R, Mattis P, Lisy 

K, 2017). This method allows for better interpretation of results and assessment of study 

findings and conclusions. Cross-sectional studies were assessed with an 8-item tool and 

longitudinal or cohort studies were assessed using an 11-item tool. Studies were scored a 0 

or a 1 for each item on the assessment tool. A score of 0 indicated that the article did not 

include or address an item on the assessment tool and a score of 1 indicated that it did. Total 

scores were summed for each study and divided by the total possible score for each tool (8 

for cross sectional studies or 11 for longitudinal studies). Following, the studies were 

categorized as high (>66.6%), medium (33.4% to 66.6%) or low (<33.4%) quality, based 

upon on the percentage of items they addressed. The interrater agreement was 94%. Any 

discrepancies were resolved by a third author (LM).

Results

Quality Ratings

Tables 1 and 2 present the results of the quality rating assessment. Overall, 82% (n=9) of 

studies were of high quality. The remaining two studies were of medium quality (Upchurch 

et al., 2015; Vadiveloo & Mattei, 2017), both of which had inadequate reporting on 

participant follow up and strategies to address incomplete follow up. Other items that were 

unaddressed were if the groups were similar at baseline and if the groups or participants 

were free of the outcome at baseline (Vadiveloo & Mattei, 2017). Overall, studies examined 

in this review were of high quality and evidence should be reviewed and analyzed as such.

Study Characteristics

There were 11 studies included in this review (Table 3). Among these, 8 had a cross-

sectional design (Allen, Thomas, et al., 2019; Cuevas et al., 2019; Currie, Copeland, & 
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Metz, 2019; Currie, Copeland, Metz, Moon-Riley, & Davies, 2019; Ong, Williams, Nwizu, 

& Gruenewald, 2017; Rosemberg, Li, McConnell, McCullagh, & Seng, 2019; Thomas et al., 

2019; Zilioli, Imami, Ong, Lumley, & Gruenewald, 2017) and 3 had a longitudinal design 

(Daly, Sutin, & Robinson, 2019; Upchurch et al., 2015; Vadiveloo & Mattei, 2017). A 

majority of the studies (n=7) took place in the United States (Allen, Thomas, et al., 2019; 

Cuevas et al., 2019; Ong et al., 2017; Thomas et al., 2019; Upchurch et al., 2015; Vadiveloo 

& Mattei, 2017; Zilioli et al., 2017). Of these, three had multiple study locations (Upchurch 

et al., 2015; Vadiveloo & Mattei, 2017; Zilioli et al., 2017). The remaining four studies were 

in Canada (n=2) (Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019), 

England (n=1) (Daly et al., 2019), and an unspecified location (n=1) (Rosemberg et al., 

2019). The average sample size was 850 participants, with 45% of the studies having a 

sample size over 500 participants (Cuevas et al., 2019; Daly et al., 2019; Upchurch et al., 

2015; Vadiveloo & Mattei, 2017; Zilioli et al., 2017). Four of the studies included only 

female participants (Allen, Thomas, et al., 2019; Rosemberg et al., 2019; Thomas et al., 

2019; Upchurch et al., 2015), and the other seven studies were majority female (Cuevas et 

al., 2019; Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019; Daly et al., 

2019; Ong et al., 2017; Vadiveloo & Mattei, 2017; Zilioli et al., 2017). Racial and ethnic 

groups represented in these studies were: White, Puerto Rican, Indigenous, African 

American/Black American, Hispanic, Latino, Mexican American, Mexican, American 

Indian/Alaska Natives, Asian, Japanes. Three of the studies included more than one race or 

ethnicity in their study samples (Rosemberg et al., 2019; Upchurch et al., 2015; Vadiveloo & 

Mattei, 2017). Six of the eight remaining studies included participants from a single 

minority group (Allen, Thomas, et al., 2019; Cuevas et al., 2019; Currie, Copeland, & Metz, 

2019; Currie, Copeland, Metz, et al., 2019; Ong et al., 2017; Thomas et al., 2019) and one 

study included only White participants (Zilioli et al., 2017). A final study included majority 

White participants (96.2%) and did not identify the race/ethnicity of the other 3.8% (Daly et 

al., 2019).

AL Measurement

Each study calculated a composite score for AL, comprised of a set of biomarkers that 

assessed the functioning of several physiological body systems. As anticipated, due to the 

lack of a gold standard (Duong, Bingham, Aldana, Chung, & Sumner, 2017), there was 

variation in the biomarkers measured between studies and the categorization of 

physiological body systems (Table 4). The AL score was calculated using 9 different sets of 

biomarkers, ranging from the use of 7 biomarkers to 24 biomarkers. For the purposes of this 

review, we categorized these biomarkers into four systems: neuroendocrine (hypothalamic-

pituitary-adrenal (HPA) axis and sympatho-adrenal-medullary (SAM) axis), immune/

inflammation, metabolic, and cardiovascular. The most frequently used biomarkers were 

SBP and CRP, which were used in every study, and DBP, which was used in 10 of the 

studies (Allen, Thomas, et al., 2019; Cuevas et al., 2019; Currie, Copeland, & Metz, 2019; 

Currie, Copeland, Metz, et al., 2019; Daly et al., 2019; Ong et al., 2017; Rosemberg et al., 

2019; Thomas et al., 2019; Upchurch et al., 2015; Zilioli et al., 2017). All studies included at 

least one biomarker for the cardiovascular, metabolic, and immune/inflammation systems. 

Biomarkers assessing neuroendocrine functioning were included in 10 of the 11 studies 

(Allen, Thomas, et al., 2019; Cuevas et al., 2019; Currie, Copeland, & Metz, 2019; Currie, 
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Copeland, Metz, et al., 2019; Ong et al., 2017; Rosemberg et al., 2019; Thomas et al., 2019; 

Upchurch et al., 2015; Vadiveloo & Mattei, 2017; Zilioli et al., 2017).

AL composite scores were calculated differently across studies (Table 5). Most frequently, 

AL composite scores were calculated by summing biomarker scores. Biomarkers were 

scored by assigning 1 point to biomarkers that were categorized as high risk, based on 

clinical recommendations, population-based cutoffs, sample biomarker distributions or 

medication use, and 0 points to biomarkers that were not (Allen, Thomas, et al., 2019; 

Cuevas et al., 2019; Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019; 

Rosemberg et al., 2019; Thomas et al., 2019; Upchurch et al., 2015). Other studies created 

an AL composite score by summing system level scores. System level scores were 

calculated by identifying the percent of biomarkers in that system considered to be high risk 

(Ong et al., 2017; Vadiveloo & Mattei, 2017; Zilioli et al., 2017). Two studies used the z-

score approach, where they either summed or averaged each biomarkers’ z-score to create a 

summary AL score, (Allen, Thomas, et al., 2019; Daly et al., 2019) and one study created a 

binary AL variable that indicated high versus low AL scores (Vadiveloo & Mattei, 2017).

Types of Discrimination Measured

Several types of discrimination were measured in this analytic sample. Three of the articles 

focused on discrimination due to race, ethnicity or skin color (Allen, Thomas, et al., 2019; 

Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019) and two of the 

articles focused on discrimination due to weight (Daly et al., 2019; Vadiveloo & Mattei, 

2017). The remaining articles measured perceived discrimination/unfair treatment for any 

reason, including everyday (Cuevas et al., 2019; Ong et al., 2017; Rosemberg et al., 2019; 

Thomas et al., 2019; Upchurch et al., 2015; Zilioli et al., 2017), major lifetime (Cuevas et 

al., 2019) and/or experiences of discrimination across institutions (Thomas et al., 2019). One 

article focused on discrimination that was experienced during childhood (Currie, Copeland, 

& Metz, 2019). Three articles measured more than one type of perceived discrimination 

(Cuevas et al., 2019; Ong et al., 2017; Thomas et al., 2019), one of which included the 

second type of discrimination as a covariate (Ong et al., 2017). Further details on the 

operationalization of discrimination can be found in Table 5.

Analytic Approach

Multiple linear regression was the most frequently used analytic approach among the 11 

studies (Cuevas et al., 2019; Rosemberg et al., 2019; Thomas et al., 2019; Zilioli et al., 

2017). Two studies, which completed their analyses in the same study population, examined 

the association between discrimination and allostatic load using bootstrapped linear 

regresion (Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019). One study 

used multivariate linear regression (Ong et al., 2017) and one study used ordiniary least 

sqaures or ordered logisitic models dependent upon the dependent variable (Allen, Thomas, 

et al., 2019) . The longitudinal studies included in this review used a latent-change-score 

approach (Daly et al., 2019), latent growth curve analysis (Upchurch et al., 2015), and mixed 

linear and poisson regression (Vadiveloo & Mattei, 2017).
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Main Findings

Objective 1—The main findings are highlighted in Table 5. A significant, positive 

association was found between discrimination and AL in nine of the studies (Cuevas et al., 

2019; Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019; Daly et al., 

2019; Ong et al., 2017; Rosemberg et al., 2019; Upchurch et al., 2015; Vadiveloo & Mattei, 

2017; Zilioli et al., 2017). Among these, major lifetime discrimination (Cuevas et al., 2019), 

childhood racial discrimination (Currie, Copeland, & Metz, 2019), past-year discrimination 

(Currie, Copeland, Metz, et al., 2019), everyday discrimination/unfair treatment (Ong et al., 

2017; Rosemberg et al., 2019; Upchurch et al., 2015; Zilioli et al., 2017), and everyday 

weight discrimination (Daly et al., 2019; Vadiveloo & Mattei, 2017) were found to be 

predictive of higher AL in adults. Of the studies that found a significant, positive association 

between discrimination an AL, four were among samples that included one minority/ethnic 

group (Cuevas et al., 2019; Currie, Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 

2019; Ong et al., 2017), three were among predominantly (>90%) White samples (Daly et 

al., 2019; Vadiveloo & Mattei, 2017; Zilioli et al., 2017), and two were among samples that 

included several racial/ethnic groups (Rosemberg et al., 2019; Upchurch et al., 2015). The 

two studies that included several racial/ethnic groups only included females in their samples 

(Rosemberg et al., 2019; Upchurch et al., 2015).

Contrastingly, Allen et al. and Thomas et al. both found that individuals reporting very high 

discrimination (racial and everyday) had significantly lower AL scores than individuals with 

moderate discrimination (Allen, Thomas, et al., 2019; Thomas et al., 2019). These two 

analyses were done in the same sample of African American women.

In the studies that measured more than one type of discrimination, none found significant 

associations between both types of discrimination and AL. Specifically, Thomas et al. did 

not find a significant association between experiences of discrimination across institutions 

and AL (Thomas et al., 2019) and Cuevas et al. did not find a significant association 

between everyday discrimination and AL (Cuevas et al., 2019), and Ong et al. did not find a 

relationship between lifetime unfair treatment and AL (Ong et al., 2017).

Objective 2—The second objective of this review was to identify if the association 

between discrimination and AL differed based on race/ethnicity, gender, or socioeconomic 

status. A total of 7 studies explored moderating effects of discrimination and AL by 

interaction terms or stratification (Allen, Thomas, et al., 2019; Cuevas et al., 2019; Currie, 

Copeland, & Metz, 2019; Currie, Copeland, Metz, et al., 2019; Daly et al., 2019; Ong et al., 

2017; Vadiveloo & Mattei, 2017), in which several studies tested the moderating effects of 

socioeconomic status, including education, poverty status, income group, and several studies 

tested the moderating effects of sex/gender. No study tested the moderating effects of race/

ethnicity.

One study found a difference in the association between discrimination and AL by education 

level (Allen, Thomas, et al., 2019; Upchurch et al., 2015). Specifically, Allen and colleagues 

found that individuals experiencing low or high perceived racial discrimination who had a 

high school diploma or more had lower levels of AL compared to individuals of a lower 

education level who experienced the same levels of racial discrimination (Allen, Thomas, et 
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al., 2019). The same study found that the association between discrimination and AL varied 

by poverty status, however, this finding was only significant for one of the four AL summary 

scores tested in their analyses (Allen, Thomas, et al., 2019). No other studies identified 

moderating effects of sociodemographic characteristics on the association between 

discrimination and AL. These findings are detailed in Table 5.

Select studies conceptualized and tested discrimination as a mediator between 

sociodemographic characteristics and AL. For example, Upchurch and colleagues (2015) 

found that discrimination was a significant mediator between sociodemographic factors and 

AL intercept, which represented the long-term effects of these factors. More specifically, 

using latent class growth analysis, the authors identified African American race to be an 

indirect and significant predictor of AL intercept through discrimination (p<0.001) and 

lower income to be an indirect and significant predictor of AL intercept through 

discrimination (p<0.001). In the same model, discrimination did not mediate the association 

between being White, education status, being married or age and AL intercept. 

Discrimination was also a direct and significant predictor of AL intercept (p<0.05), as 

described above in objective 1. Discrimination did not directly predict AL slope, nor did it 

mediate the association between other sociodemographic factors and AL slope, which 

represented the short-term effects of these factors during the study duration (Upchurch et al., 

2015). In a separate study, Zilioli and colleagues identified that socioeconomic disadvantage 

had a significant indirect effect on AL through perceived discrimination (95% CI: 0.0013, 

0.0244), however, these analyses lacked longitudinal data (Zilioli et al., 2017).

Discussion

Understanding the contribution of psychosocial stressors, including discrimination, on the 

physiologic dysregulation of the body is an area that requires further research. As such, this 

integrative review of literature sought to understand the association between discrimination 

and AL in adults, in addition to how this association may differ by sociodemographic 

characteristics, including race/ethnicity, sex, and socioeconomic status. In our review of 11 

studies, we found that discrimination was positively associated with AL in adults in most 

studies (n=9), and that this association varied by education level (n=1). However, due to the 

various types of discrimination and AL measurements utilized, drawing conclusions remains 

difficult.

A majority of the articles included in this review reported a significant, positive association 

between discrimination and AL. Three of these studies measured more than one type of 

discrimination, in which mixed findings were noted. The studies were predominantly cross-

sectional in design, limiting the strength of the findings. A study that assessed the baseline 

and long-term effects of discrimination did note that individuals experiencing long-term 

discrimination had a higher risk for obesity than those who experienced baseline-only or no 

discrimination. This finding underscores the importance of investigating the long-term and 

chronic effects of discrimination, as AL is conceptualized as cumulative risk, and therefore 

would likely be affected by repeated stressors overtime.

Miller et al. Page 8

J Psychosom Res. Author manuscript; available in PMC 2022 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The way in which AL was derived is likely to influence the findings. To date, there is no 

gold standard to calculate AL (Duong et al., 2017). As such, we observed considerable 

differences in which biomarkers were included in the measurement of AL and how the 

summary score is calculated. All studies in this review included at least one biomarker from 

the cardiovascular, metabolic and immune systems. However, the range of biomarkers in 

each system and the measurement methods of individual biomarkers varied widely. For 

example, cortisol may be assessed using a hair test, a salivary test, or a blood test, and this 

choice may have implications on results of the study (Levine, Zagoory-Sharon, Feldman, 

Lewis, & Weller, 2007). Further, even if identical biomarkers were utilized in two studies, 

the summary score may be more or less sensitive to specific biomarkers or populations 

(Duong et al., 2017; R. P. Juster et al., 2010; Li, Rosemberg, Dalton, Lee, & Seng, 2019). 

These differences present challenges in comparing results across studies. Despite these 

discrepancies in AL measurement, there is general consensus that the measure of AL should 

include cardiovascular, metabolic, neuroendocrine and immune biomarkers (Duong et al., 

2017; R. P. Juster et al., 2010). Inasmuch, future studies should aim to include, to the extent 

possible, biomarkers in each of these physiologic systems.

The association between discrimination and AL was examined with several analytic 

approaches. These approaches, in many instances, were a reflective of the way in which 

discrimination and AL were derived, which as discussed above, do not have a gold standard 

measurement. Nonetheless, these differences should be taken into consideration when 

interpreting results. For example, many studies dichotomized discrimination and/or AL in 

analyses, which decreases the variability in summary scores and our ability to distinguish 

small differences (Altman & Royston, 2006). Other studies categorized discrimination into 

levels or frequencies, which provides more variability than a dichotomous score, but still 

may influence the findings. In fact, the two studies that categorized discrimination into 5 

levels were the only studies to identify a negative relationship between discrimination and 

AL, in that individuals experiencing very high discrimination had significantly lower AL 

than those experiencing moderate discrimination (Allen, Thomas, et al., 2019; Thomas et al., 

2019). It is important that investigators consider these factors carefully and identify 

modeling strategies that are aligned with their conceptualization of the constructs and the 

relationship of interest.

One study in this review found evidence that educational attainment moderates the 

relationship between discrimination and AL (Allen, Thomas, et al., 2019). However, no 

other study found evidence that sociodemographic characteristics moderate this relationship. 

Due to several of the samples being limited to one racial/ethnic group and/or one gender, 

subgroup analyses for demographic characteristics, specifically race and ethnicity, were not 

completed in many of the articles. This gap highlights the need for future work in 

investigating how a person’s sociodemographic characteristics influence their stress 

response to discrimination. A previous review of research examining the influence of 

discrimination on HPA axis activity, a key element in AL and the appraisal of psychosocial 

stressors, highlighted the possibility of sociodemographic characteristics, specifically 

socioeconomic status and race, moderating this relationship (Busse, Yim, Campos, & 

Marshburn, 2017). Similarly, in a meta-analytic review analyzing discrimination and health, 

authors hypothesized that identity groups would moderate the relationship between 
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discrimination and the stress response (Pascoe & Smart Richman, 2009). Both reviews 

reiterated the need for future research in this area.

Two studies in this review conceptualized discrimination as a mediator between 

sociodemographic factors and AL (Upchurch et al., 2015; Zilioli et al., 2017). Upchurch and 

colleagues identified several sociodemographic factors that were indirectly or directly 

associated with AL intercept and slope, including race, income, age and education. However, 

having a lower income and being African American were the only two that had an indirect 

effect on AL intercept through discrimination (Upchurch et al., 2015). Similarly, Zilioli and 

colleagues identified that socioeconomic disadvantage had a significant indirect effect on 

AL through perceived discrimination (Zilioli et al., 2017), These findings underscore the 

importance of researchers being clear on the theoretical conceptualization of the 

relationships of interest in order to identify key variables that contribute to the development 

of high AL and how it differs between groups of individuals. Doing so also provides a 

stronger platform to compare study findings and draw conclusions based on multiple sources 

of evidence.

This review has limitations. It is possible that there are articles that were missed in the 

search. To avoid this, key MeSH terms were utilized on the variables of interest, and an 

extensive search was conducted in four major electronic databases. Hand searching was also 

completed to address this concern. Much research about discrimination at the structural level 

does not use the term “discrimination” but may instead use a context-specific term such as 

“school funding” or “neighborhood access to greenspace”; these studies would not have 

appeared in our search so we may have inadvertently not included studies that analyzed 

discrimination beyond the interpersonal level. The search was limited to the English 

language, and therefore generalizability to studies in non-English languages is not possible. 

Publication bias may also exist, as authors may be less likely to publish on studies in which 

they did not find significant associations between variables. Lastly, this reiew was conducted 

without consultation from a health science librarian or pre-registration in PROSPERO. 

Despite these limitations, this review has several strengths. To our knowledge, it is the first 

integrative review to examine the literature on the association between discrimination and 

AL. In doing so, a thorough and comprehensive search strategy was developed a priori to 

capture relevant literature. This review takes into account several types of discrimination, 

providing an overview of how the body’s physiologic dysregulation due to stress might 

change based on the manner of unfair treatment. Lastly, it provides critique on measurement 

of AL, offering direction for future research and exploration surrounding discrimination, 

AL, and disparities in AL.

Conclusion

Our review of 11 articles demonstrates evidence that discrimination, irrespective of type, is 

associated with AL in adults, and that this relationship may be moderated by educational 

attainment. At the time of this review, there is no evidence that this relationship is moderated 

by sex/gender, however, additional longitudinal studies are warranted to better understand 

these relationships. Moreover, multi-racial and ethnic studies are needed to investigate 

whether race or ethnicity moderates the relationship between discrimination and AL.
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This review underscores the importance of addressing psychosocial and structural factors 

that affect individuals and communities in order to improve health outcomes. Future 

research should focus on better understanding how long-term psychosocial stressors, such as 

discrimination, contribute to increased AL through the utilization of prospective studies and 

diverse samples. Importantly, socio-cultural and demographic characteristics should be taken 

into consideration when evaluating these relationships in order to better understand the 

disparities observed in AL.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:

• Evidence indicates that discrimination is positively related to allostatic load in 

adults

• Distinct sources of discrimination may influence allostatic load differently

• The relationship between discrimination and allostatic load may differ by 

educational attainment
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Figure 1. 
Study Selection Flow Diagram

Notes: Adapted From Moher, Liberati, Tetzlaff, & Altman, 2009. AL=Allostatic Load
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