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A B S T R A C T   

Intersectionality is a theoretical framework that investigates how interlocking systems of power and oppression 
at the societal level influence the lived experiences of historically and socially marginalized groups. Currently, 
there are no consistent or widely adopted quantitative methods to investigate research questions informed by 
intersectionality theory. The objective of this systematic review is to describe the current landscape of quanti
tative methods used to assess intersectionality and to provide recommendations on analytic best practices for 
future research. We searched PubMed, EMBASE, and the Web of Science in December 2019 to identify studies 
using analytic quantitative intersectionality approaches published up to December 2019 (PROSPERO 
CRD42020162686). To be included in the study, articles had to: (1) be empirical research, (2) use a quantitative 
statistical method, (3) be published in English, and (4) incorporate intersectionality. Our initial search yielded 
1889 articles. After screening by title/abstract, methods, and full text review, our final analytic sample included 
153 papers. Eight unique classes of quantitative methods were identified, with the majority of studies employing 
regression with an interaction term. We additionally identified several methods which appear to be at odds with 
the key tenets of intersectionality. As quantitative intersectionality continues to expand, careful attention is 
needed to avoid the dilution of the core tenets. Specifically, emphasis on social power is needed as methods 
continue to be adopted and developed. Additionally, clear explanation of the selection of statistical approaches is 
needed and, when using regression with interaction terms, researchers should opt for use of the additive scale. 
Finally, use of methods that are potentially at odds with the tenets of intersectionality should be avoided.   

1. Introduction 

1.1. Definition and evolution of intersectionality 

Intersectionality is a critical theoretical framework for understand
ing how interlocking systems of power manifest to uniquely and 
differentially shape the lived experiences of intersectional social posi
tions (Crenshaw, 1989, 1991). These experiences are embedded within, 
and reflective of, multiple, intersecting, and mutually constitutive sys
tems of social, economic, and political power. Intersectionality has roots 
in Black feminist activism, tracing back to Sojourner Truth’s 1851 

speech at the Women’s Rights Convention, where she described her 
lived experience at the nexus of gender, class, and race inequality 
(Alexander-Floyd, 2012). Amidst the movements of the 20th century, 
Angela Davis and Audre Lorde continued to build upon the foundation 
laid by Truth, vocalizing their opposition to the exclusion of Black 
women from the feminist agenda. In 1989, Kimberlé Crenshaw coined 
the term “intersectionality,” expanding on earlier scholarship and 
illustrating the shortcomings of the feminist movement and anti-racist 
politics in understanding the interaction of gender and race in shaping 
oppressive experiences (Crenshaw, 1989, 1991). As intersectionality 
traveled across disciplines (Berger, 2017; Choo & Ferree, 2010; Cole, 
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2009; Few-Demo, 2014), different aspects of this theoretical framework 
have been emphasized (Cole, 2009; Collins, 2015b; McCall, 2005). 
However, two fundamental tenets have remained at the backbone of the 
intersectionality framework: (1) intersectionality seeks to understand 
the unique experiences at the nexus of multiple social positions of 
power, and (2) the goal of intersectionality is fundamentality political, 
and the goal of applying intersectionality principles to research must be 
to advance social justice. 

Central to intersectionality work is the recognition of structural in
equities through Black scholarship that articulates the intersecting op
pressions experienced by Black women. Scholars have criticized that the 
appropriation of intersectionality across disciplines erases such attempts 
of Black scholarship to transform the social hierarchies responsible for 
inequality (Rice et al., 2019). When intersectionality is distanced from 
its roots in Black feminist activism, scholars have warned of its becoming 
a shorthand for “multiple identities” (Carbado et al., 2013; Demos & 
Segal, 2009; Grzanka, 2014; Grzanka & Miles, 2016) or a hollow theo
retical buzzword (Choo & Ferree, 2010; Davis, 2008). Intersectionality 
scholars have described the depoliticization of intersectionality as an 
erasure of its original function of praxis for social change (Bilge, 2013; 
Bowleg, 2021). Bilge furthermore articulates that the adoption of the 
language of intersectionality devoid of interrogation of interpersonal, 
social, and political power transforms its fundamental function into a 
“diversity tool [used] by dominant groups to attain … institutional 
goals” (Bilge, 2013, p. 407). To prevent the depoliticization of inter
sectionality as it travels through mainstream scholarship, it is therefore 
necessary to faithfully translate the social justice focus of this theoretical 
framework (Bowleg, 2021). 

Several concepts have emerged to describe joint or intersectional 
effects: Simultaneity suggests that all social positions exist together, and 
that axes of inequality should not be ranked (i.e., giving more impor
tance or value to one axis over another). Intersectional multiplicativity 
suggests that axes of inequality (example: sexism and racism) interact to 
create unique social positions which cannot be explained as a sum of 
their parts (Bowleg, 2008; Collins, 1998; Hankivsky & Christoffersen, 
2008). Multiple jeopardy (also referred to as double or triple jeopardy, 
depending on the number of axes investigated), describes the extra 
disadvantages or oppressions experienced by individuals with multiple 
marginalized social positions (King, 1988). Finally, intersectional 
invisibility hypothesizes that social oppression experienced by easily 
recognized “prototypical” members of marginal groups differ from less 
visible “marginal” members (Biernat & Sesko, 2013; Purdie-Vaughns & 
Eibach, 2008). In other words, intersectional invisibility acknowledges 
the context specific nature of oppression. 

1.2. Intersectionality in the quantitative sciences 

Although intersectionality was not originally intended to be a guide 
for empirical methodology (Syed, 2010), its relevance to public health is 
clear (Agénor, 2020; Bauer, 2014; Bowleg, 2012; Bowleg & Bauer, 
2016), and it has evolved to become a critical analytic tool to inform 
scholarship, research, and practice. Schulman et al.’s (1999) examina
tion of gender and racial bias in referrals for cardiac catheterization 
provides one of the most compelling cases for the necessity of an 
intersectional approach (Schulman et al., 1999). This study concluded 
that female (Black and White) patients were less likely to be referred 
than male patients, and that all Black patients (male and female) were 
less likely to be referred than white patients. However, this conclusion is 
incorrect because of the inaccurate interpretations of main effects in the 
presence of an interaction between race and gender (L. M. Schwartz 
et al., 1999). Re-analyzing the data, accounting for the interaction of 
race and gender, Black women were the only group to be significantly 
less likely to be referred for catheterization (78.8% compared to 90.6% 
for the other groups). This study emphasizes the importance of an 
intersectional approach when analyzing data to appropriately identify 
and compare risk between subgroups. 

In a seminal article on the importance of incorporating inter
sectionality into public health, Bowleg describes the methodological 
challenges for intersectionality research (Bowleg, 2012). For quantita
tive researchers specifically, Bowleg describes an absence of guidelines 
for capturing the complexity of interlocking social positions with current 
standards of measurement (Bowleg, 2012). Furthermore, there is 
currently no clear guidance regarding the appropriateness of different 
quantitative methods for studying intersectionality (Nash, 2016). For 
example, some have argued for examining interactions on the multi
plicative scale (i.e., ratio measures), using logistic, Poisson, Cox and 
other models with log or logit links, to understand intersectional effects 
(Dubrow, 2008). Other prominent intersectionality researchers have 
suggested that interaction on the additive scale (i.e., difference mea
sures) is most relevant for public health research (Bauer, 2014), 
considering their direct relevance to quantifying excess cases (Szklo & 
Nieto, 2014). Additionally, little is known about how different methods 
compare, or which methods are most appropriate for the study setting, 
the research question, and the confines of the data. 

To better understand the different analytic methods that have been 
used, we conducted a systematic review of analytic approaches that 
were applied to study intersectionality within quantitative studies. This 
systematic review is distinct from, and builds upon, recent reviews of 
quantitative intersectionality (Bauer et al., 2021; Phillips et al., 2020) by 
expanding upon specific statistical methods that have been applied to 
study intersectionality. Bauer et al. established an important foundation 
with their review by describing the landscape of research and critiquing 
the incorporation of theory into supposed quantitative intersectionality 
studies (Bauer et al., 2021). As recommended by Bauer et al. (2021), we 
focus our review on providing an expanded and detailed description of 
the application of methods, the link between methods and the core te
nets of intersectionality, and the analytical constraints and consider
ations for each method. 

2. Methods 

2.1. Design and search strategy 

The protocol for this systematic review was submitted to PROSPERO 
(CRD42020162686) in December 2019 and was registered in April 2020 
in accordance with PRISMA guidelines (Moher et al., 2009). We 
implemented a search in PubMed, Web of Science, and EMBASE for 
records published up to December 2019 using the following terms: 
[(“intersectional*" or “additive interaction” or “additive scale”) and 
(“quantitative” or “evaluating” or “assessing” or “estimating")]. To 
capture a broader range of intersectionality studies, we did not specify 
specific health outcomes. The search yielded a total of 1889 studies 
(Fig. 1). After identification and removal of duplicates, 1394 records 
were uploaded into Covidence software for assessment of eligibility 
(Covidence Systematic Review Software, n.d.). 

2.2. Screening and assessment of eligibility 

Articles were included in this review if they fulfilled the following 
criteria: (1) were empirical research (i.e., reviews, reports, and com
mentaries were excluded), (2) utilized a quantitative statistical method 
(i.e., genetic studies, scale validations or development of new scales, and 
qualitative studies were excluded), (3) were published in English, and 
(4) used intersectionality as an a priori theoretical framework. 

The inclusion process consisted of several stages and were conducted 
by three independent reviewers. In the first stage, 1394 unduplicated 
studies were screened based on title, abstract, and key words. We 
excluded 1132 papers which either did not use a quantitative method or 
were not empirical studies (n = 262). In the second stage, we conducted 
a screening of the methods section and excluded studies which were not 
informed by intersectionality. Specifically, studies at this stage were 
excluded if one of the exposures investigated was not reflective of a 
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broader social system of power. A frequent example included studies of 
interactive effects of gender with a genetic factor. While we can 
conceptualize gender as existing on a social hierarchy (i.e., that social 
and economic resources are disproportionately distributed on the basis 
of gender), genetic factors do not. As such, these studies did not 
fundamentally examine multiple social axes. This left 199 eligible re
cords for full-text evaluation. In the final stage of screening, full text of 
articles was reviewed, and conflicts were discussed within the record 
screening team and resolved by full consensus. At this stage, we 
excluded three additional studies which were not empirical research and 
41 studies which provided no context or justification of intersectionality 
in the introduction or discussion section. Our final analytic sample 
included 158 studies. Fig. 1 depicts a flow diagram of the screening 
process. 

2.3. Assessment of quality 

We did not rate or assess studies for quality because the field of 
analytic quantitative intersectionality is evolving, and standard recom
mendations have not been established. 

3. Results 

3.1. Study characteristics 

Key features of the studies included are summarized in Table 1. Most 
studies took place in North America (79.1%), followed by Europe 
(15.2%). The majority of studies were observational and based on cross- 
sectional data (76.0%), followed by longitudinal/cohort data (16.5%) 
and repeated cross-sectional data (5.1%). Nearly 2 out of 3 studies 
(63.9%) used probability-based sampling approaches. 

A majority (89.1%) of the studies described intersectional positions 
in terms of simultaneity or intersectional multiplicativity. A smaller 
number of studies described their intersectional hypotheses using the 
language of double/multiple jeopardy (9.0%) or intersectional invisi
bility (1.9%). Fewer than half of the studies in this review mentioned the 
concept of social power or inequality (42.4%) (Table 1). 

The most common intersectional positions assessed were race/ 
ethnicity and gender (24.7%) followed by race/ethnicity, gender, and 
class (8.9%) and race/ethnicity and sexual minority status (7.6%). Of 
note, there was substantial heterogeneity in the way in which exposure 
variables were measured across studies. For instance, experiences of 
social oppression due to race/ethnicity were represented by variables for 
self-reported race/ethnicity, perceived racial discrimination, and visible 
racial minority status, to give a few examples. Though we describe these 

Fig. 1. Study flow diagram for systematic review process.  
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identity-based factors in Table 1, we note that in intersectionality 
research, any measured exposures should be used and interpreted as 
proxies for social and historical systems of power and oppression. 
Behavioral and mental health conditions were the most assessed out
comes across studies (36.6%), which included diagnosed mental health 
illnesses and symptoms, substance use disorders, attitudes, and life 
satisfaction. Socioeconomic outcomes were the second most assessed 
across studies (22.9%), followed by physical health outcomes including 
all diagnosable diseases (14.6%) (Table 1). 

3.2. Quantitative analytic approaches 

We identified 28 unique analytic quantitative methods from 153 
studies, which we organized into 8 categories, listed and described 
below in order of frequency: 1) Regression with interaction terms, 2) 
Models using stratification, 3) Approaches using categorized intersec
tional positions, 4) Methods to estimate mediation of intersectional ef
fects, 5) Prediction models, 6) Decomposition of inequality measures, 7) 
Surrogate measures of additive interaction, and 8) Block/set regression 
(Table 2). The most frequently used method was regression with an 
interaction term (48.7%), followed by basic descriptive statistics 
(15.2%) and stratified regression analysis (12.0%). Below, we provide 
an overview of each category of methods, a description of what is being 
quantified, and an example of a study that employed the method. To 
facilitate understanding of how each class of methods was used in the 
literature, we have selected illustrative examples based on representa
tiveness and simplicity. We acknowledge that the statistical language of 
“effects” obscures the reality that the focus should be about interlocking 
inequity, discrimination, oppression, and stigma; which are all premised 
on whichever social positions are marginalized. For the purpose of 
accurately describing each study below, we have opted to summarize 
methods and interpretation of results in the language used by the au
thors of the original studies. In instances in which effects are described 
based on identity-based factors, we have included editorial comments to 
indicate how language could be modified to be reflective of effects of 
social oppression. Further details on each method, including practical 
and theoretical constraints are provided in Table 2. Our choice to pre
sent the data in this table are to provide insight into potential methods 
that could accommodate estimation of meaningful descriptive measures 
and reduce bias (e.g., controlling for covariates), as well as potential 
sample size constraints. 

3.2.1. Regression with interaction terms (63.9% of studies) 
Description: Regression methods evaluate whether joint effects of 

two or more social positions are greater than their individual compo
nents. In statistical terms, interactions are present when the combined 
effect of two variables on an outcome differs from the sum or product of 
the individual effects. In analyses using linear regression and other 
models with an identity link, including ANOVA, MANOVA, and 
ANCOVA, an interaction between two exposures on the additive scale 
implies that their joint effect differs from the sum of each effect on its 
own, as captured by the so-called main effects. In contrast, interaction 
on the multiplicative scale, estimated using logistic, Cox, Poisson and 
other models with logit or log links, implies that the joint effect of two or 

Table 1 
Characteristics of the included studies (N = 158).   

N (%) 

Region of study 
North Americaa 126 (79.1) 
Europe 25 (15.2) 
Asia 7 (4.4) 
Africa 1 (0.6) 
Study design 
Cross-sectional 120 (76.0) 
Longitudinal/Cohort 26 (16.5) 
Repeated cross-sectional 8 (5.1) 
Randomized trial 2 (1.3) 
Case study 1 (0.6) 
Sampling methodology 
Probability based sample 101 (63.9) 
Non-probability-based sample 57 (36.1) 
Exposure assessed (Categories below are not mutually exclusive)b, c 

Race/ethnicity 119 (75.3) 
Gender/Sex 101 (63.9) 
Class (education, employment status, SES, poverty, income), caste, or 

occupational factors 
52 (32.9) 

Sexual minority status 45 (28.5) 
Immigration factors (nativity, language, nationality, immigration 

status) 
22 (13.9) 

Age 14 (8.9) 
Health related variables (visible or invisible conditions (i.e., HIV or 

mental illness), access to care, markers of stress, medication use) 
10 (6.3) 

Neighborhood and contextual factors (segregation, racial composition, 
rurality, wealth of neighborhood, neighborhood resources, state 
legislator demographics) 

9 (5.7) 

Other (military status, social support or alienation, parental status, 
Body Mass Index, political party) 

9 (5.7) 

Religion or religiosity 6 (3.8) 
Disability 4 (2.5) 
Skin color 4 (2.5) 
Marital status 3 (1.9) 
Stigma 1 (0.6) 
Type of outcome assessed 
Behavioral and mental health 59 (37.3) 
Socioeconomic outcome (education, employment, income, etc.) 37 (23.4) 
Physical health 23 (14.6) 
Experiences of discrimination 18 (11.4) 
Other (e.g., judicial outcomes, gender ideology, support for the Iraq 

war, perspectives on science or religion, eligible voters, indicators of 
social distance, geographic access to types of food stores) 

12 (7.6) 

Multiple outcomes evaluated (combination of outcomes above) 9 (5.7) 
How was intersectionality described? 
Intersectional Multiplicativity/Simultaneity 136 

(89.10) 
Double jeopardy 14 (9.0) 
Intersectional invisibility 3 (1.9) 
Was the concept of social or structural power mentioned? 
No 91 (57.6) 
Yes 67 (42.4) 
Quantitative Intersectionality Methods (Categories below are not mutually 

exclusive)b 

Regression with interaction terms (e.g., linear and other models with 
identity link, multiplicative and other models with logit or log links, 
ANOVA-based methods, chi-square, t-tests) 

101 (63.9) 

Additive scale 39 (50.7) 
Additive and multiplicative scale (outcome dependent) 7 (9.1) 
Multiplicative scale 31 (40.3) 
Models using stratification 20 (12.7) 
Approaches using categorized intersectional positions (e.g., crude 

construction, latent class analysis, profile analysis, sum of 
marginalized identities) 

16 (10.1) 

Methods to estimate mediation of intersectional effects (path analysis/ 
structural equation modeling, causal mediation decomposition) 

7 (4.4) 

Prediction models (e.g., Multilevel Analysis of Individual 
Heterogeneity and Discriminatory Accuracy [MAIHDA], Area Under 
the Receiver Operating Curve [AUROC], Classification and 
Regression Trees [CART], and Exhaustive Chi-square Automatic 
Interaction Detection [CHAID]) 

6 (3.8) 

Decomposition of inequality measures (e.g., general entropy class of 
measures, mutual information index, Oaxaca-Blinder 
decomposition) 

3 (1.9) 

Surrogate measures of additive interaction [e.g., RERI, AP, SI, RJE] 3 (1.9) 
Block/set regression 2 (1.3) 

a 10 studies used samples exclusively in Canada, 113 used samples exclusively 
in the United States, 2 used samples across the US-Canadian border, and 1 study 
used a sample consisting of participants from Canada, the United States, and the 
United Kingdom. 

b Because multiple topics or methods are evaluated in most studies, column 
totals will not equal 100%. 

c There was substantial heterogeneity in the way in which exposure variables 
were assessed across studies. For instance, race/ethnicity was measured using 
self-identified race and/or ethnicity, perceived racial discrimination, and visible 
ethnic minority status (just to provide a few examples). The same was true for 
many of the exposure factors listed here. 
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Table 2 
Description of quantitative methods for intersectionality inquiry.  

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

Regression with interaction terms 
Linear and other 

models with 
identity link; 
multiplicative 
and other 
models with 
logit or log 
links (Barden 
et al., 2016;  
Berg, 2010;  
Cummings & 
Jackson, 2008;  
Harnois, 2015;  
Sen et al., 2009;  
Szmer et al., 
2015; Velez 
et al., 2018; S.-L. 
L.; Williams 
et al., 2018) 

This approach involves 
including an interaction 
term in a regression model. 
Both statistical scales 
(additive and 
multiplicative) were used 
by papers in this review. 
Some studies additionally 
used post-estimation to 
predict the marginal 
probabilities of the 
outcome for each 
intersectional position. 
Example equation: 
Y = B0 + B1*gender +
B2*race +
B3*gender*race + e 
Where 
Race: white/non-white 
Gender: male/female 
Y denotes the outcome 
variable of interest. 
B0 denotes the model 
intercept, e.g., the average 
outcome among white 
males. 
B1 denotes the effect of 
being female on the 
outcome among white 
individuals. 
B2 denotes the effect of 
being non-white among 
males. 
B3 denotes the additional 
effect of being non-white 
among females (or vice 
versa, the additional effect 
of being female among 
non-white individuals). 

111–3,484,185 2–6 Yes When an interaction 
term is introduced 
into a regression 
model, the 
interpretation of 
main effects must be 
in reference to a 
specific value of the 
other factor in the 
interaction. See 
example in 
description for more 
detail. 
Multiplicative scale: 
statistically 
significant 
interaction implies 
departure from 
statistical 
multiplicativity (i.e., 
the effect estimate 
for the interaction 
term is greater than 
the product of the 
main effects). 
Additive scale: 
statistically 
significant 
interaction implies 
departure from 
statistical additivity 
(i.e., the effect 
estimate for the 
interaction term is 
greater than the sum 
of the main effects) 
and can be used to 
further estimate the 
number of excess 
cases that are caused 
or presented because 
of the exposure(s). 

Including an 
interaction term in a 
regression model is 
easy to implement. This 
method can provide a 
straightforward 
summary of effects 
across multiple 
exposure categories.  

- Caution is needed to 
select the 
appropriate scale if 
investigators are 
evaluating 
intersectional 
hypotheses – 
assessing interaction 
on the additive scale 
is a more 
appropriate test for 
statistical 
multiplicativity. 
Additionally, 
additive scale 
interaction is more 
desirable from a 
public health 
perspective.  

- A relatively large 
sample size is 
needed in order to 
evaluate interaction 
using standard 
regression methods;  

- No significant 
interaction does not 
necessarily imply 
lack of intersectional 
effect  

- Statistical power is 
diminished with 
each dimension of 
interaction that is 
added  

- If causal inference is 
the goal of the study, 
confounders of both 
interaction factors 
must be adjusted for 
to yield valid causal 
estimates. However, 
even if causal 
inference is not the 
goal, appropriate 
covariate 
adjustment is 
needed to yield 
meaningful 
associational 
quantities.  

- When significant 
main effects 
(intersectional 
additive models) are 
used to inform the 
formation of 
intersectional 
multiplicative 
models, it’s possible 
that interaction 
effects will be 
“missed” – i.e., in the 
presence of 
qualitative 
interaction.  

- Evaluation of 
interaction terms 
must be done a 
priori rather than 

(continued on next page) 
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Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

using a data driven 
approach. 

Distributions by 
subgroups ( 
Covarrubias, 
2011;  
Covarrubias & 
Lara, 2014;  
Covarrubias & 
Liou, 2014;  
Goldstein et al., 
2016) 

The distribution of 
outcomes is presented 
based on categories 
defined by two or more 
intersectional positions. 

13,773a 3–4 – These exploratory 
analyses could 
provide insight into 
potential patterns in 
outcome variables 
between subgroups 
defined by 
intersectional 
categories. 

These exploratory 
analyses are easy to 
implement and do not 
require any statistical 
assumptions to 
implement. 

Distributions of the 
outcome by subgroups 
in the sample could be 
more reflective of who 
is represented in the 
sample. 

ANOVA based 
methods (Fasoli 
et al., 2018;  
Friedman & 
Leaper, 2010;  
Greaves et al., 
2017; Lefevor 
et al., 2018;  
Manzi et al., 
2019; Moorman 
& Harrison, 
2016; Quandt, 
2019; Wilson 
et al., 2017) 

ANOVA methods evaluate 
whether distributions of a 
continuous outcome differ 
between two or more 
groups. ANCOVA and 
MANCOVA allow for 
control of covariates. 
Factorial ANOVA allows 
for inclusion of 
interactions. 

83–64,271 2–6 Yes, for 
ANCOVA and 
MANCOVA 

ANOVA methods can 
be used to evaluate 
whether the 
distribution of a 
continuous outcome 
across intersectional 
subgroups differs 
significantly. 

This method is robust 
even with small sample 
sizes. 

If there are more than 
three groups of 
interest, one-way 
ANOVA only informs 
us that at least one pair 
of means is different 
but does not identify 
this comparison. 

Chi-square ( 
Bouris & Hill, 
2017; Landstedt 
& Gådin, 2012;  
McGovern, 
2017) 

The chi-squared test 
evaluates whether two 
categorical variables are 
related to each other in the 
same population 

163–1663 2 No Chi-square analysis 
to evaluate an 
intersectionality 
hypothesis involves 
creation of a 
categorical variable 
combining 2 (or 
more) factors and 
evaluating whether 
this variable is 
predictive of a 
categorical outcome 
of interest. 

Chi-square is robust to 
data distribution and 
can be useful when 
parametric 
assumptions of other 
tests cannot be fulfilled. 

The validity of the chi- 
squared test is 
dependent on sample 
size, and may be 
unreliable for small 
sample sizes 

T-tests (Budge 
et al., 2016;  
Gupta, 2019;  
Woodhams 
et al., 2015) 

The t-test evaluates 
whether the distribution of 
a continuous outcome 
variable differs between 
two groups. 

442–1,114,308 2–4 No Statistically 
significant results for 
these tests suggest 
that the distribution 
of outcome differs 
between subgroups 
(i.e., intersectional 
positions). 

This method is robust 
even with small sample 
sizes. 

The distribution of 
data must be 
approximately normal 
to test the t-test 
hypothesis. 

Categorization 
Investigator- 

constructed 
intersectional 
variables ( 
Bostwick et al., 
2019; Cage 
et al., 2018;  
Chua et al., 
2016;  
DuPont-Reyes 
et al., 2019;  
Hsieh & Ruther, 
2016; Peck 
et al., 2014;  
Warner & 
Brown, 2011) 

This approach involves the 
creation of a single 
“intersectional” variable 
containing all possible 
combinations of the social 
axes of interest as unique 
levels of the variable. 

429-62,302 2–3 Yes, when 
combined 
with other 
analytic 
approaches 
(e.g., 
regression 
analysis) that 
allow for the 
control of 
confounders 

This method serves 
as a preliminary step 
to setting up the data 
for an intersectional 
analysis (e.g., 
including the 
constructed 
intersectional 
variable in a 
regression model). 

Once created, the 
intersectional variable 
can be employed across 
a variety of statistical 
methods (e.g., bivariate 
t-tests, regression, etc.)  

- Depending on the 
number of 
categories, this 
method would 
require a large 
sample size.  

- Results may be less 
meaningful 
depending on the 
group specified to 
serve as the 
reference, which 
could be subjective.  

- If one social position 
being combined is 
measured poorly, 
this method could 
amplify 
measurement bias 

Data reduction 
methods (latent 
class analysis, 
profile 
analysis) ( 
Aguirre et al., 

This approach uses a data 
reduction method to create 
an “intersectional” 
variable, such as latent 
class analysis, principal 
components analysis, or 

152-68,464 2–4 Yes, when 
combined 
with other 
analytic 
approaches 
(e.g., 

This method 
classifies individuals 
into “profiles” or 
“classes” that are 
defined using the 
individual  

- Data reduction 
methods could be 
particularly useful for 
hypothesis 
generation - When a 
large array of  

- Naming of 
categories/classes 
resulting from data 
reduction methods 
may be subjective. 
Though classes are 

(continued on next page) 
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Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

2016; Goodwin 
et al., 2018;  
Juan et al., 2016; 
Price et al., 
2019; Taggart 
et al., 2019;  
Tomlinson et al., 
2019; Whaley & 
Dubose, 2018) 

profile analysis. In essence, 
all social factors of interest 
(i.e., gender, race, housing, 
etc.) will be reduced to a 
single variable, and labeled 
according to which factors 
contributed most to the 
categories created. 

regression 
analysis) that 
allow for the 
control of 
confounders 

components – e.g., 
race, gender, sexual 
minority status. 
Subsequent class 
membership could 
be considered an 
“intersectional 
position”. The 
resulting classes can 
then be used in 
subsequent 
statistical techniques 
(e.g., including a 
categorical variable 
representing all 
classes into a 
regression model.). 

variables is of interest 
and it is not possible 
to include all in a 
regression model due 
to lack of statistical 
power/precision, 
data reduction 
strategies could be 
used to identify and 
group individuals in 
meaningful ways. 

often defined based 
on the variables that 
contributed most, 
there is still an 
element of 
subjectivity.  

- Group membership 
is based on 
probabilities (i.e., if 
LCA yields 5 classes, 
participant is 
assigned to the class 
that they have the 
highest probability 
of belonging).  

- Entirely data driven 
methods are 
agnostic to social 
hierarchies or 
processes that shape 
intersectional 
experiences.  

- There is a potential 
for systematic bias 
in sample 
recruitment and 
selection  

- These methods do 
not provide a clear 
reference group or 
appropriate 
comparison group. 

Sum of 
marginalized 
identities ( 
Lavaysse et al., 
2018; Remedios 
& Snyder, 2018) 

This approach collapses 
multiple social positions 
into a continuous variable 
by adding the number of 
marginalized identities an 
individual has (larger 
numbers imply a greater 
number of marginalized 
identities). 

497–602 4–6 Yes, when 
combined 
with other 
analytic 
approaches 
(e.g., 
regression 
analysis) that 
allow for the 
control of 
confounders 

When added to a 
regression model, 
the interpretation of 
this term in a 
regression model 
could be a test for 
whether adding 
more marginalized 
identities (i.e., 
having 5 versus 4 
marginalized 
identities) increases 
the risk of an 
outcome. 

This method could 
potentially be used for 
testing specific 
hypotheses related to 
multiple jeopardy.  

- The summary 
variable equally 
weights all social 
positions, which 
could be an 
inaccurate reflection 
of an individual’s 
lived experiences.  

- The summary 
variable is created 
without 
acknowledgement of 
the ways in which 
each of the factors 
used to create it are 
connected to one 
another (a concept 
central to 
intersectionality 
analyses). 

Structural analyses and mediation approaches 
Path analysis, 

structural 
equation 
modeling (Y.  
Kim & Calzada, 
2019; Lewis 
et al., 2017;  
Toosi et al., 
2019; Velez 
et al., 2018;  
Watson et al., 
2016; M. G.  
Williams & 
Lewis, 2019) 

This approach assesses the 
influence of a moderating 
variable on a hypothesized 
mediated relationship 
between a primary 
exposure and outcome of 
interest, i.e., a test of 
whether the indirect effect 
of a mediation analysis is 
modified by different 
levels of another variable. 
If the mediation analysis 
(first step) confirms an 
indirect pathway, then the 
moderation hypothesis 
(second step) is tested. 

231–750 2–3 Yes Statistically 
significant 
coefficient for the 
interaction term in 
the moderation 
model provides 
evidence for 
moderated 
mediation. If 
evaluating an 
intersectional 
variable as the 
primary exposure, 
both the mediation 
and moderation 
hypothesis could 
provide potential 
explanations 
regarding the 
mechanisms linking  

- Explicitly defines a 
proposed 
relationship between 
variables.  

- Can provide evidence 
for significant factors 
which could be the 
target of 
intervention.  

- Could be particularly 
useful to evaluate 
discrimination 
hypotheses (e.g., 
exposure as race, 
mediator as racial 
discrimination) 

If testing a mediation 
hypothesis in which 
both the exposure and 
mediator are a social 
factor (e.g., the effect 
of gender on wage 
earning mediated 
through education), 
decomposition into 
indirect and direct 
effects (the mediation 
hypothesis) is not 
intuitively aligned 
with intersectionality 
theory (i.e., 
decomposition into 
effect of variable 1 
mediated through 
variable 2 rather than 
the combined or 

(continued on next page) 
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Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

an intersectional 
position to an 
outcome of interest. 

additional effect of 
having both factors). 

Three-way causal 
mediation 
decomposition 
(Bauer & 
Scheim, 2019b) 

In contrast to the 
traditional Baron-Kenny 
mediation decomposition, 
three-way decomposition 
evolved from the causal 
inference literature and (1) 
allows for the assessment 
of exposure-mediator 
interaction and (2) defines 
direct and indirect effects 
within the counterfactual 
framework. There are four 
structural assumptions for 
causal mediation 
decomposition which need 
to be fulfilled in order to 
make valid causal 
inferences: (i) no mediator- 
exposure confounders, (ii) 
no mediator-outcome 
confounders, (iii) no 
exposure-outcome 
confounders, and (iv) no 
causal intermediates – i.e., 
confounders of the 
mediator-outcome 
relationship which occur 
downstream of the 
exposure. 

2542a 2 Yes  - In the 
intersectionality 
context, the 
exposure of 
interest is a social 
factor (e.g., 
gender) and the 
mediator of 
interest is a 
discrimination 
factor (e.g., 
sexism). Estimates 
from this approach 
allow investigators 
to make 
conclusions about 
potential effects of 
interventions 
which equalize the 
mediator for all 
intersections to 
that of the most 
advantaged 
intersection.  

- One of the 
quantities that can 
be computed using 
this approach is 
the pure direct 
effect (PDE). This 
can be interpreted 
as the residual 
causal 
intersectional 
effect on the 
outcome that 
would persist if the 
mediator were set 
to the level it 
would take for the 
reference group. 
Additionally, a 
statistically 
significant pure 
indirect effect 
(PIE) would 
suggest that the 
mediator plays a 
causally mediating 
role.  

- Provides potential 
evidence for factors 
which could be 
targeted for 
intervention to 
address disparities  

- If assumptions are 
satisfied, provides a 
rigorous approach to 
assess causality  

- This method could be 
a powerful tool for 
informing clear 
interventions, which 
is critical for 
intersectionality 
scholarship.  

- Causal models 
require clear 
temporality, which 
will not always be 
clear in cross- 
sectional data.  

- Causal 
interpretation is 
dependent on 
confounding control 
and its sufficiency 
must always be 
considered. 
Additionally, the 
assumption that no 
mediator-outcome 
confounders 
(measured or un
measured) are 
affected by the 
exposure must be 
fulfilled to make 
causal inferences.  

- This approach is 
computationally 
rigorous, and the 
interpretation can 
be complex and 
difficult for non- 
scientific audiences 
to understand, 
potentially limiting 
widespread utility 
and adoption. 

Decomposition of inequality measures (see structural analysis and mediation approaches under “Three-way causal mediation decomposition”) 
Decomposition of 

the general 
entropy class of 
measures ( 
Chakraborty & 
Mukhopadhyay, 
2017) 

Broadly speaking, the 
general entropy class of 
measures are a tool to 
measure inequality in 
populations. General 
entropy measures vary 
between zero (representing 
perfect equality) and 
infinity (representing 
perfect inequality). 

46,655a 2 Yes Decomposing the 
general entropy 
measure of 
inequality allows 
one to examine the 
salience of the social 
factors (e.g., race, 
class, etc.) as 
grouping 
parameters. One can 
also explore whether 
adding additional 
grouping parameters 
will influence the 
between group 
components. This 
could potentially 
allow for exploration 
of potential social 

Does not allow for test 
of statistical 
significance for 
decomposed quantities.  

- Decomposition of 
the general entropy 
class of measure is 
difficult to interpret. 

(continued on next page) 

A. Guan et al.                                                                                                                                                                                                                                   



SSM - Population Health 16 (2021) 100977

9

Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

factors that may 
explain an observed 
inequality. 

Decomposition of 
the mutual 
information 
index ( 
Guinea-Martin 
et al., 2015) 

Like the general entropy 
class of measures, the 
mutual information index 
is a measure of inequality 
in a population. In relation 
to evaluating 
intersectionality, the first 
step is to develop the 
mutual information index, 
using data from the 
population (e.g., data on 
race and gender). The 
second step is to estimate 
the proportion of the index 
which is attributed 
exclusively to either factor 
(e.g., proportion attributed 
to either race or to gender). 
Finally, the last step is to 
compare the sum of the 
proportions attributed to 
either factor to a 
proportion attributed to 
the joint inequality. 

22,200,000a 2 Yes By comparing the 
sum of the 
proportions that are 
attributed to each 
individual factor 
exclusively to a 
proportion of the 
inequality that is 
attributed to the 
factors jointly, one 
can effectively test 
an interaction 
hypothesis. This can 
be a direct 
assessment of the 
multiple jeopardy 
hypothesis. 

The mutual 
information index has 
strong group 
decomposition 
properties.  

- The mutual 
information index 
does not completely 
separate groups 
unless they are 
completely mutually 
exclusive and have 
identical 
demographic 
characteristics.  

- The M index is 
sensitive to changes 
in the shares of each 
subgroup in the 
population and in 
the overall outcome 
mix. 

Oaxaca-Blinder 
decomposition 
(Y.-M. Kim, 
2017) 

Oaxaca-Blinder 
decomposition is a method 
used to explain differences 
in an inequality variable by 
decomposing the 
component that is due to 
an “explained” and 
“unexplained” component. 
The “explained” part is the 
proportion of the gap in 
outcome that could be 
explained by observable 
characteristics, and the 
“unexplained” part. 

4224a 2 Yes Though the 
interpretation of the 
unexplained 
component is 
controversial, in its 
historical 
introduction, this 
component was 
thought to represent 
either 
discrimination or 
systemic processes 
which were inherent 
to the inequality. In 
the intersectionality 
scholarship, this 
could potentially 
represent a 
structural or 
political force that 
enacts inequality 
beyond what can be 
explained by the 
variables included in 
the decomposition. 

Oaxaca-Blinder 
decomposition is 
simple to implement 
and only requires effect 
estimates from 
regression models and 
summary data for any 
independent variables 
used. 

When variables in the 
Oaxaca-Blinder 
decomposition are 
discrete, the 
decomposition effects 
are sensitive to 
reference category 
choice. 

Prediction 
Multilevel 

analysis of 
individual 
heterogeneity 
and 
discriminatory 
accuracy 
(MAIHDA) ( 
Evans & 
Erickson, 2019;  
Evans C.R. et al., 
2019) 

The first step of the 
MAIHDA approach 
involves creating a “social 
strata” variable that 
corresponds to every social 
position of interest. 
Example, if interested in 
gender (male/female) and 
race (White, Black, Latino), 
the MAIHDA analysis 
would create a social strata 
variable with six unique 
categories. The multilevel 
MAIHDA model nests 
individuals (level 1) within 
their social strata (level 2). 
There are several MAIHDA 
models with corresponding 
interpretations. In a null 
model, the total variation 

15,388–32,788 3–4 Yes The variance 
partition coefficient 
(VPC), calculated 
following each 
MAIHDA model, is 
interpreted as the 
percent of the total 
variation in the 
outcome that is 
attributable to the 
between-strata level 
after adjustment for 
any variables 
(including main 
effects and 
covariates). The VPC 
is a measure of 
discriminatory 
accuracy, i.e., the 
ability of the model  

- Hierarchical models 
typically function 
best when more level 
2 units are included 
in the analysis. 
Therefore, in contrast 
to fixed effects 
models, it is better in 
MAIHDA models to 
include more 
dimensions of social 
position/process 
and/or more 
categories within 
each dimension.  

- MAIHDA models are 
more scalable and 
parsimonious.  

- Automatically adjusts 
estimates based on  

- Estimates using a 
MAIHDA approach 
are inherently more 
conservative in cases 
where a stratum has 
few respondents.  

- Using mixed models 
forces the explicit 
and appropriate 
modeling of the 
random effects 
(level 2), which 
could potentially 
leave more room for 
error.  

- This method 
assumes that 
stratum specific 
residuals are 
normally 

(continued on next page) 
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Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

between social strata is 
represented by the 
between-stratum variance 
parameter. In a MAIHDA 
model adjusting for main 
effects, the stratum specific 
residual can be interpreted 
as the remaining total 
“interaction effect” that 
remains unexplained by 
the main effects. 

to correctly 
discriminate 
between people 
with/without the 
outcome of interest. 
The proportional 
change in variance 
(PCV), calculated 
following each 
MAIHDA model, 
indicates the total 
between stratum 
variance from the 
null model that is 
explained after 
adjustment for 
additive main effects 
and covariates. 
Differences between 
the total predicted 
effect and the 
predicted effect 
based only on the 
additive main effects 
allows for the 
examination of 
intersectionality for 
all strata of the 
dimensions of 
interest. 

the observed sample 
size, providing more 
conservative and 
reliable estimates for 
strata with small N.  

- Simulation analyses 
suggest that MAIHDA 
models provide more 
reliable estimates and 
are less likely to 
erroneously detect 
interactions of 
statistical 
significance due to 
chance alone than 
their conventional 
single-level 
counterparts. 

distributed, which is 
less likely for highly 
marginalized groups 

Area under the 
receiver 
operating curve 
(AUROC) ( 
Wemrell et al., 
2017) 

This approach involves 
developing models of 
increasing complexity and 
using the AUROC to 
compare the 
discriminatory ability of 
each model. The regression 
models to be compared 
(using AUROC) could 
include one variable, 
followed by a model 
adjusting for all other 
social factors of interest, 
and finally a model 
including an 
“intersectional variable”. 

3,600,000a 4 Yes  - Comparison of the 
AUROC between 
the separate 
models provides a 
measure of the 
increased ability 
to discriminate 
between outcome/ 
no outcome.  

- This method could 
provide evidence 
that adding 
additional aspects 
of social position 
could lead to 
stronger 
prediction of 
outcome. This 
could imply that 
social identities 
themselves should 
be evaluated in 
combination with 
others. 

This method could 
capture accurate risk 
exposure between 
groups indicative of 
power relationships 

Not necessarily a 
limitation, but this 
method should be used 
in prediction settings 
rather than seen as a 
way of quantifying 
intersectional effects. 

Classification and 
regression trees 
(CART) (Cairney 
et al., 2014;  
Greene et al., 
2019) 

Broadly speaking, CART is 
a method that includes two 
different types of decision 
trees: classification trees 
(for categorical outcomes) 
and regression trees (for 
continuous outcomes). 
Ultimately, the goal of 
CART analysis is to 
develop a classification 
structure which seeks to 
best predict an outcome 
variable. These 
classification structures are 
developed based on 
recursive procedures, 
which split the tree based 
on values of variables that 
best differentiate 

691-1213 4–5 Yes Sensitivity, 
specificity, positive 
predictive value, and 
negative predictive 
value of the CART 
model are 
interpretable as the 
model’s predictive 
accuracy. Good 
accuracy in 
individual terminal 
nodes allows for the 
identification of 
specific subgroups of 
the sample that are 
more/less likely to 
have the outcome. 
The final CART 
model reveals how  

- No assumptions 
about variable 
distributions or 
relationships.  

- Capable of 
identifying complex 
and unsuspected 
interactions.  

- Can identify complex 
interactions in 
studies that are 
unable to use linear 
models for 
interactions.  

- Nonparametric  
- Method facilitates 

hypothesis 
generation  

- One concern about 
CART is that this 
method is obligated 
to select specific cut- 
points, so doesn’t 
work well with 
continuous pre
dictors – making 
replication of results 
difficult.  

- Classifications can 
be determined by 
covariates that do 
not reflect social 
categories of 
marginalization or 
hierarchies of power 

(continued on next page) 
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Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

observations on the 
outcome of interest. 

individual predictor 
variables intersect to 
predict an outcome, 
which maps directly 
onto 
intersectionality 
theory 

Exhaustive chi- 
square 
automatic 
interaction 
detection 
(CHAID) (Shaw 
et al., 2012) 

This approach investigates 
possible interactions across 
a large number of 
categorical data. 
Classification trees are 
used to test predictor 
variables one at a time and 
detect the strongest 
associations between 
predictors and outcomes. 
The goal is to identify the 
classification which best 
differentiates the outcome 
variable. This approach 
divides the sample into 
subgroups characterized 
by different combinations 
of the predictor variables 
and assigns an index score 
to each group, 
representing the 
proportion of outcomes 
observed in that group. 

211,736a 4 No Using this method, a 
wide variety of data 
are distilled into 
groups that are more 
or less predictive of 
the outcome of 
interest. One can 
evaluate the 
compositions of 
groups (i.e., which 
combinations of 
factors) that are 
more or less 
predictive of the 
outcome as a means 
of evaluating how 
combinations of 
factors influence the 
ability to predict 
outcome risk.  

- Each of the subgroups 
represents a 
combination of 
different predictor 
variables and 
intrinsically 
acknowledges the 
interconnectedness of 
different social 
positions  

- Exhaustive CHAID 
does not require 
distributional 
assumptions of 
traditional analyses;  

- Could identify 
intersections that 
were not previously 
theorized; could be 
useful for hypothesis 
generation  

- Decision tree method 
could be used to rank 
variables and identify 
social categories that 
are “most” important 
for explaining the 
outcome.  

- Predictors in CHAID 
models must be 
measured on either 
the nominal or 
ordinal scale 

Regression stratified by subgroups 
Regression 

stratified by 
subgroups ( 
Parent et al., 
2018;  
Rodriguez-Seijas 
et al., 2019;  
Rosenfield, 
2012; Sen & 
Iyer, 2012;  
Veenstra & 
Patterson, 2016) 

This approach has been 
used in studies in which 
more than two 
intersectional positions 
were of interest. Rather 
than including a three-way 
interaction term, which is 
difficult to interpret, this 
method assesses the 
association between a 2- 
way interaction term 
between two axes of 
interest by strata of a third 
axis of social position. 
Effectively, this is an 
evaluation of effect 
modification. Formal 
assessment of differences 
between strata can be 
evaluated using the Chow 
test. 

237-1,065,110 2–5 Yes The Chow test 
compares whether a 
stratified model 
explains more 
variance than a 
pooled model. 
Statistically 
significant results for 
the Chow test 
suggest that the 
interaction effect 
differs significantly 
between strata of a 
third variable of 
interest. In relation 
to intersectionality, 
this method provides 
evidence of 
differences in 
outcomes at 
intersectional 
subgroups. 

This approach provides 
similar information as 
including a three-way 
interaction term in a 
regression model. 
However, 
interpretation may be 
easier as parameter 
estimates are 
interpreted within 
levels of the stratifying 
variable. 

This approach would 
require a large enough 
sample for each 
stratum in order to 
detect intersections. 

Geographically 
weighted 
regression ( 
Jang & Kim, 
2018) 

Geographically weighted 
regression is an extension 
of ordinary least squares 
regression that allows for 
the association between 
predictor and outcome 
variables to differ based on 
location. In other words, it 
allows for the modeling of 
predictors and outcomes at 
the local level. This 
method implements a 
regression model for each 
location in a dataset, 

1164a 2 Yes When implementing 
this method for 
intersectionality 
research, one could 
examine whether the 
association between 
intersectional social 
categories and an 
outcome of interest 
differs based on 
setting. This could 
potentially facilitate 
the identification of 
particularly 
vulnerable 

For outcomes that are 
particularly localized 
(e.g., anti-bullying 
policies implemented at 
the school district level, 
access to food or health 
care), geographically 
weighted regression 
could complement 
traditional OLS 
techniques by allowing 
for potential special 
nuances. 

This method is 
sensitive to the choice 
of bandwidth (i.e., 
distance band for each 
“neighborhood” 
defined). 

(continued on next page) 
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Table 2 (continued ) 

Method Description Sample size 
(range) 

Number 
of social 
positions 
observed 

Adjustment 
for 
confounders 
possible? 

Connection to 
intersectionality 

Strengths Limitations 

specifying bandwidths 
around each location. 

neighborhoods 
which could be 
targets for 
intervention. 

Surrogate measures of additive interaction. The below are measure of additive interaction that are calculated using effect estimates from a multiplicative model. Equations below 
are for risk ratios. Similar measures exist for odds ratios, which have been described elsewhere (VanderWeele & Knol, 2014). 

Relative Excess 
Risk due to 
Interaction, 
RERI (Jackson 
et al., 2016;  
Kanchi et al., 
2018; Tejera 
et al., 2019) 

The relative excess risk of 
interaction (RERI) 
represents a ratio between 
the excess intersectional 
disparity and the mean 
outcome in the non- 
marginalized group. 
RERIRR = RR11 – RR01 – 
RR10 +1 

1527–10,386 2 Yes  • In the absence of 
interaction, RERI 
= 0. RERI>0 
provides evidence 
of positive 
additive 
interaction, and 
RERI<0 provides 
evidence for 
negative additive 
interaction. 

Statistically significant 
additive interaction 
maps directly onto the 
concept of 
intersectional 
multiplicativity. 

Surrogate measures 
provide a way to 
directly translate 
multiplicative 
measures of 
interaction into 
additive measures. 
Requires additional 
post-estimation 
following 
multiplicative 
regression analysis, 
potential for error in 
coding. In order for 
interaction effects to 
have a causal 
interpretation, must 
adjust for confounders 
of both interaction 
factors. Significant 
surrogate measures of 
additive interaction 
can only provide 
direction and presence 
of interactive effect, 
but not magnitude. 

Attributable 
Proportion, AP 
(Jackson et al., 
2016; Kanchi 
et al., 2018;  
Tejera et al., 
2019) 

The attributable 
proportion (AP) is the 
proportion of the mean 
outcome in a doubly 
marginalized group that is 
explained by the excess 
intersectional disparity. 
AP =
RR11 − RR10 − RR01

RR11  

1527–10,386 2 Yes  • In the absence of 
interaction, AP =
1. AP is 
interpreted as the 
proportion of 
disease that is due 
to the interaction 
among people 
who are doubly 
exposed. 

Synergy Index, SI 
(Jackson et al., 
2016; Kanchi 
et al., 2018;  
Tejera et al., 
2019) 

The synergy index (SI) is a 
ratio of the observed joint 
disparity that would have 
been expected if there was 
no excess intersectionality 
disparity. 
SI =

RR11 − 1
(RR10 − 1) + (RR01 − 1)

1527–10,386 2 Yes  • SI is interpreted as 
the excess risk of 
double exposure 
in the presence of 
interaction 
relative to the risk 
from exposure 
with no 
interaction. In the 
absence of 
interaction, SI = 1 

Ratio of Observed 
and Expected 
Joint Effects, 
RJE (Jackson 
et al., 2016;  
Kanchi et al., 
2018; Tejera 
et al., 2019) 

The ratio of observed 
versus expected joint 
effects on the relative scale 
(RJE) compares the 
observed mean outcome in 
the multiply marginalized 
group versus the expected 
mean if one axis alone 
could explain the mean 
outcome 

RJE =
observed RR11
Exoected RR11 

Expected RR11 = RR10 +
RR01 -1 
RJE = 1/(1-AP)  

1527–10,386 2 Yes  - RJE>1 implies 
positive additive 
interaction, 
RJE<1 implies 
negative additive 
interaction. 

Block/set regression 
Block/set 

regression ( 
Reisen C.A. 
et al., 2013; Ro 
& Loya, 2015) 

Block/set regression is a 
hierarchical modeling 
approach which adds sets 
of characteristics to a 
model one at a time and 
evaluates the variance in 
the outcome explained. 

301-5017 2 Yes The variance in the 
outcome after 
adding a new set of 
characteristics is 
compared to a model 
without that set of 
characteristics. 

If there are complicated 
constructs of social 
position comprised of 
highly correlated 
factors (such as sexual 
minority status, which 
typically comprises 
three domains: 
attraction, behavior, 
and identity), this 
approach may be useful 
for model building. 

Adding characteristics 
as sets of variables 
does not allow for the 
evaluation of potential 
relationships that exist 
between variables 
across sets, thus not 
allowing for the 
evaluation of mutual 
constitutions of 
intersectional 
positions that may be 
important for a given 
outcome of interest.  

a Sample size is from a single study. 
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more exposures differs from the product of their main effects. We note 
that additive-scale interactions, which may have the more substantive 
interpretation, can be estimated from multiplicative models using 
regression standardization (VanderWeele & Knol, 2014). 

Methods: This method involves including an interaction term in 
multivariable regression models. Of the studies that used this method, 
51.3% were on the additive scale. The remaining studies reported results 
on the multiplicative scale (39.5%) or, for studies with both binary and 
continuous outcomes, results were reported on both scales (9.2%). In 
some cases, post-estimation methods were used to present the predicted 
probabilities of the outcome at the intersections of interest. 

Intersectional question: Is the expectation of the outcome (e.g., risk, 
odds, prevalence) at each intersectional position different from what 
would be expected if there was no interaction between the social 
positions? 

Strengths and limitations: This class of method is relatively easy to 
implement and yields easily interpretable effect parameters. Though the 
validity of regression with interactions and chi-square analysis are 
dependent on sample size, other methods in this class are relatively 
robust to small sample sizes. However, when using regression with 
interaction terms, caution is needed to select the appropriate scale when 
evaluating intersectional hypotheses. 

Example: One study investigated the risk of self-reported hyperten
sion at the intersections of race, gender, class, and sexuality using a 
nationally representative sample of Canadian adults, (Veenstra, 2013). 
Starting with a logistic model including main effects only, the authors 
added two-, three-, and four-way interactions between the four variables 
of interest. Lower-level interactions were added to the model sequen
tially, and only examined when the higher-level interactions were not 
statistically significant. Graphical checks showed that the main effects 
model was poorly calibrated for several subgroups, underestimating the 
prevalence of hypertension among higher SES Black men and higher SES 
South Asian women. The authors concluded that the intersectional 
model with interaction terms fit their data better than the main effects 
model, in particular showing that gender interacted with the other 
factors they examined. 

3.2.2. Models using stratification (12.7% of studies) 
Description: Stratification methods facilitate ease of interpretation 

by avoiding or reducing the number and degree of interaction terms (i. 
e., when more than two intersectional positions are of interest). This 
method typically involves specifying models for the effects of one or two 
intersectional positions, stratified by an additional axis. 

Methods: Stratification commonly estimates traditional effect 
modification – when main effects differ within strata (e.g., assessments 
of SES stratified by gender). This method has been employed in several 
studies using a two-way interaction term in regression models strat
ified by a third axis of social position (e.g., assessments of the joint 
effects of race/ethnicity and SES, stratified by gender). The Chow test for 
heterogeneity between two regression models can be used to evaluate 
whether the interactions in separate stratified models are statistically 
different. Other studies estimated the effects of a primary exposure of 
interest on an outcome within strata of intersectional subgroups, which 
allows for the assessment of effect modification by intersectional posi
tion (e.g., associations of same sex union status with health outcomes 
stratified by both race and gender (Liu et al., 2017)). One study imple
mented a geographically weighted regression, which allows for assess
ment of heterogeneity by locality in both the main effects of each social 
position and intersections between them (Jang & Kim, 2018). 

Intersectional question: Does the intersectional effect of one or two 
social positions differ across strata of another social position? 

Strengths and limitations: When more than two social positions are 
of interest, implementing stratified regression (as opposed to regression 
with interaction terms) are more easily interpreted. However, large 
sample sizes may be required to represent each strata. To fully express 
intersectional meaning and to communicate simultaneity from estimates 

using this method, the interpretation of effects must be communicated in 
the context of the levels of the stratified variable (Jackson et al., 2016). 

Example: One study investigated whether the intersecting effects of 
race and sexual minority status on mental health and substance use 
differed by gender using data from a cohort of racially/ethnically 
diverse college students in Georgia (Vu et al., 2019). The authors used 
two models, each with an interaction term for race and sexual minority 
status, stratified by gender. They found that the adverse intersectional 
effects of racial and sexual minority status discrimination on depressive 
symptoms, alcohol use, tobacco use, and marijuana use were stronger 
among women than among men and called for future studies to jointly 
assess social positions. 

3.2.3. Approaches using categorized intersectional position (10.1% of 
studies) 

Description: Distinct intersectional positions are coded as unique 
levels of a single nominal categorical or continuous exposure variable 
(examples below). 

Methods: The most common methods used complete categorical 
cross-classifications to define intersectional positions. For example, 
the Schulman study (Schulman et al., 1999) defined unique intersec
tional positions using a four-level categorical variable contrasting Black 
women, Black men, White women, and White men. Of note, this model is 
equivalent to the more conventional intersectional model including in
dicators for race, gender, and their interaction – and can easily be used 
to estimate the same three parameters; this holds more generally for 
analyses considering two or more intersectional positions, provided all 
higher order interactions are included in the model. Another approach 
used the number of social positions defined to be stigmatized based on 
context, including race, marital status, gender, sexual minority status, 
military status, age, religion, and nationality (Lavaysse et al., 2018). 
Notably, this approach assumes that the effects of all social positions are 
similar. Finally, data-reduction methods such as latent class and profile 
analysis, which group individuals on shared characteristics, were used 
to construct subgroups (Landale et al., 2017; Whaley & Dubose, 2018). 

Intersectional question: Compared to the reference group (often 
though not required to be those with the most privilege), do other 
subgroups defined by the intersectional position experience worse 
outcomes? 

Strengths and limitations: Any intersectional variables that are 
created can be easily used in a variety of statistical methods. Addition
ally, there are multiple ways to conceptualize and create variables that 
are representative of intersectional positions. However, if variables 
being used to construct intersectional variables are mismeasured, this 
method could potentially amplify misclassification bias. Additionally, 
caution is needed to select the appropriate reference group. 

Example: One study examined the intersection between racial/ethnic 
and sexual minority status on depression and victimization using data 
from a community-based longitudinal study of racially diverse sexual 
minority women (Bostwick et al., 2019). The authors used a six-category 
“intersection” variable defined by sexual minority status (lesbian, 
bisexual) and race/ethnicity (White, Black, Latina) in a mixed effects 
logistic regression, with White lesbians as the reference category. They 
found that, compared with White lesbians, Black bisexual and lesbian 
women had lower odds of depression despite reporting higher levels of 
victimization, and that Latina bisexual and lesbians did not differ from 
White lesbians on depression. Overall, they concluded that some sexual 
minority women of color may have social and cultural factors that are 
protective against depression and call for the deliberate oversampling of 
Black and Latino bisexual and lesbian women to further investigate 
factors associated with depression. 

3.2.4. Methods to estimate mediation of intersectional effects (4.4% of 
studies) 

Description: Mediation methods explain the differences in average 
outcomes across intersectional positions, which are often non- 
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modifiable, by investigating the roles of potentially modifiable media
tors (e.g., discrimination). 

Methods: Simple mediation analyses use the methods of Baron and 
Kenny to decompose the total effect of an intersectional position into an 
indirect effect via the proposed mediator and the direct effect, usually 
assuming that the mediator has the same effect across intersectional 
positions (Baron & Kenny, 1986). More recently developed methods 
accommodate exposure-mediator interaction, including decomposi
tion methods described in detail in the example below as well as in 
decomposition of inequality measures (described below in section 
3.2.6), thus allowing the effect of the mediator to differ across inter
sectional positions (VanderWeele & Knol, 2014). Structural equation 
modeling, used to define unobserved or latent constructs within the 
observed data, has also been used for mediation analysis. 

Intersectional question: To what extent do potentially modifiable 
mediators explain intersectional inequalities? 

Strengths and limitations: This class of methods provides a clearly 
proposed relationship between variables, which could potentially be 
more useful for the development of interventions and policies. However, 
rigid structural assumptions are required in order to yield unbiased es
timates. For example, structural assumptions for the causal mediation 
decomposition approach (VanderWeele, 2016) requires no unmeasur
ed/unadjusted confounding in the (1) exposure-mediator relationship, 
(2) mediator-outcome relationship, (3) the exposure outcome relation
ship, and (4) no mediator-outcome confounders (measured or unmea
sured) which occur downstream of the exposure. While the fourth 
assumption is already very unlikely to hold in most settings, the causal 
criteria for consistency makes this assumption even more difficult 
(Rehkopf et al., 2016), as socially constitutive processes are inherently 
complex and heterogeneous, and naturally take on different meanings in 
different contexts. In other words, the causal link between the exposure 
and the “causal intermediate” could exist for only some (but not all) 
versions of the exposure. Jackson further expanded upon confounding 
assumptions and interpretations for mediation analysis (Jackson, 2017). 
As an additional point, in the context of mediation analysis, recent 
scholarship has commented on the inappropriateness of adjusting for 
covariates which could potentially explain disparities of interest and 
help illuminate potential points of intervention (Jackson, 2020). Inap
propriate adjustment for confounders in mediation analyses could open 
backdoor pathways, creating spurious associations between exposures 
and the outcome. Separately, inappropriate confounder adjustment can 
result in the estimation of conditional disparities rather than marginal 
disparities; that is, disparities among intersectional groups with the 
same value(s) of the confounder(s) (Jackson, 2017; Jackson & Vander
Weele, 2019). Therefore, for researchers interested in identifying spe
cific targets for intervention using this suite of methods, covariate 
control in this context should complement the goals of the investigative 
inquiry. 

Example: One study evaluated the extent to which differences in 
psychological distress across intersectional positions defined by race/ 
ethnicity and sexual/gender minority (SGM) status could be explained 
by daily experiences of discrimination (Bauer & Scheim, 2019b). . In 
VanderWeele’s original work on causal mediation decomposition, the 
quantities of decomposition represent the effects of comparing coun
terfactual outcomes after manipulating the values of both the exposure 
and the mediator (VanderWeele, 2016). In this present study and anal
ysis, the authors decomposed the total effects of intersectional positions 
into three components: (1) the pure direct effect (PDE; the expected 
difference in the outcome between intersectional positions that would 
be expected if, possibly counter to fact, the comparison position expe
rienced the same level of discrimination as the reference position), (2) 
the pure indirect effect (PIE; the expected between-position difference in 
the outcome due to the reference-position effect of the between-position 
difference in level of discrimination), and (3) the mediated interaction 
effect (the between-position difference in level of discrimination due to 
the between-position difference in the effect of discrimination). These 

three component effects were compared across 11 intersectional posi
tions defined by race and sexual minority status. The authors found that, 
had the experiences of discrimination for each of the intersectional po
sitions been reduced to the levels experienced by White non-SGMs, in
equalities in psychological distress would have persisted for some 
groups (Indigenous and Middle Eastern SGMs), but would have been 
reduced for others (Black non-SGMs). They additionally found that the 
effect via the mediated pathway of discrimination was statistically sig
nificant for all groups except Asian and Latin American non-SGMs. 
Overall, the authors concluded that using causal mediation as an ana
lytic quantitative intersectionality approach is promising for the devel
opment of direct and implementable intervention targets. 

3.2.5. Prediction methods (3.8% of studies) 
Description: Prediction-based approaches describe the predictive 

ability (i.e., discriminatory accuracy) of modeling choices. These 
methods are most appropriate for hypothesis generation and can provide 
preliminary evidence of specific subgroups or intersections that could be 
investigated in future studies. In comparison to categorization methods, 
prediction methods use data-driven approaches to identify intersec
tional positions that best explain the outcome and predict differences in 
the prevalence of the outcome. 

Methods: Methods included multilevel analysis of individual het
erogeneity and discriminatory accuracy (MAIHDA, which nests indi
vidual respondents into social strata representing all possible 
intersectional effects and interprets model residuals as additional 
intersectional effects), estimating the area under the receiver operating 
curve (AUROC, explained further in the example below), classification 
and regression tree (CART, which uses a decision tree approach to 
determine factors most predictive of the outcome variable) and 
exhaustive chi-square automatic interaction detection (CHAID, which 
sequentially tests predictor variables to detect factors that explain most 
of the variation in the outcome). These methods provide a measure of 
discriminatory accuracy (i.e., the ability to predict the presence or 
absence of an outcome) (Page et al., 1995, pp. 7–8). 

Intersectional question: Does including interactions between social 
positions improve a model’s discriminatory accuracy? Which social 
positions are most predictive of an outcome, and what are the ideal 
classifications to differentiate an outcome variable? What interactions 
between which variables best predict an outcome of interest? 

Strengths and limitations: Multilevel modeling could allow for the 
investigation of multiple dimensions of structural and social oppression. 
Additionally, this class of methods could be easily implemented even 
with small sample sizes. However, the adjusted mean in predicted 
models is most precise for the largest group, which is oftentimes the 
lowest risk group and is used as the reference by default. Importantly, 
the comparison group can be changed (e.g., instead contrasting other 
groups with the highest risk group), and the discussion of the results can 
focus on contrasts with the most marginalized group as the reference. 
Estimates from these contrasts may be less precise if the group chosen as 
the reference also has a small sample size. 

Example (AUROC): One study used the AUROC to examine whether 
incorporating intersectional positions would increase the researchers’ 
ability to predict ischemic heart disease in the population of middle- 
aged adults living in Sweden (Wemrell et al., 2017). Two models were 
compared to each other, each stratified by gender. The first model was 
additive in age and other social factor variables, whereas the second 
model included age and a constructed intersectional variable combining 
recent immigrant status, disposable household income, marital or civil 
status, and prescription medication usage. Although the authors found 
substantial differences in risk between the intersectional groups, the 
intersectional model achieved only slight increases in the AUROC 
(+0.002 for both genders). The researchers concluded that in this pop
ulation intersectionality defined in terms of the available covariates was 
of limited use in predicting ischemic heart disease. However, they 
argued for discriminatory ability as a relevant measure of the 
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importance of intersectional position in predicting health risk. 

3.2.6. Decomposition of inequality measures (1.9% of studies) 
Description: Adopted from economics, these methods decompose a 

measure of inequality into within and between subgroup components. 
Subgroups are defined by intersectional positions. Between-subgroup 
inequality is assessed before and after intersectional positions are 
explicitly considered. 

Methods: Methods included the Oaxaca-Blinder decomposition 
(decomposing outcome differences into the parts due to within- and 
between-group effects) (Blinder, 1973; Oaxaca, 1973), decomposition of 
the mutual information index (a multigroup index comparing the sum 
of the proportion attributed to each social factor to a joint inequality), 
and decomposition of the general entropy class of measures (redun
dancy in data that estimates outcome inequality between groups). 

Intersectional question: What proportion of the total observed 
inequality can be attributed exclusively to each individual social posi
tion, and what proportion can be attributed to the intersectional 
position? 

Strengths and limitations: This class of methods may be useful if an 
inequality metric (i.e., measures which summarize inequalities in out
comes. An example of one such metric is the Gini coefficient of income 
inequality, which quantifies the extent to which the distribution of 
wealth in an economy deviates from an equal distribution) is readily 
accessible to researchers. However, there is heterogeneity in the 
strength of the decomposition properties of each measure. Finally, the 
application of decomposition methods to intersectionality inquiries is 
growing, accompanied by robust debate surrounding the appropriate
ness of certain decomposition methods in investigating intersectionality 
(Jackson, 2017; Jackson et al., 2016; S.; Schwartz, 2017). 

Example: One study decomposed inequality in nutritional status 
among children in India by caste and economic class (Chakraborty & 
Mukhopadhyay, 2017). Although their focus was methodologic, this 
approach could be used to assess the increase in the total inequality 
explained by caste and class when their intersections are considered. In 
their decomposition of total inequality, the authors found that the pro
portion of intersectional inequality exceeded between-class- and 
between-caste inequality in the urban setting but had lower 
between-class inequality in the rural setting. 

3.2.7. Surrogate measures of additive interaction (1.9% of studies) 
Description: For studies of intersectional positions, surrogate mea

sures provide proxies for the additive interaction (AI) effect from ratio 
effect estimates. These methods can be applied to case-control data 
where the baseline risk is unknown or to summary data in which only 
relative risks are provided. 

Methods: The relative excess risk due to interaction (RERI) equals 
AI as a multiple of the (unknown) baseline risk. The synergy index (S) is 
defined as the excess risk among the doubly marginalized, relative to the 
reference group, as a multiple of the sum of the excess risks in the two 
singly marginalized groups. Both RERI and S have the same sign as AI 
but are otherwise uninformative about its magnitude. The attributable 
proportion (AP) is equal to the AI as a multiple of the absolute risk in 
the doubly marginalized group, and interpretable as the proportion of 
the absolute risk in that group due to AI. Finally, the ratio of joint ef
fects (RJE) is defined as the absolute risk in the doubly marginalized 
group as a proportion of the risk that would be expected in the absence 
of interaction (Gebrekristos & Howe, 2015). 

Intersectional question: Is there statistical evidence for additive 
interaction? If so, what is the direction of the additive interaction 
(synergistic/positive or antagonistic/negative)? What proportion of the 
risk in the doubly marginalized group can be explained by the interac
tion between social identities? 

Strengths and limitations: Measures of additive interaction have 
direct relevance to public health and clinical practice, as they may be 
interpreted as excess cases caused or prevented by the exposure(s). 

Measures of statistical interaction on the additive scale are therefore 
considered to better align with the tenet of intersectional multi
plicativity, compared to statistical interaction on the multiplicative 
scale. When multiplicative models are implemented, surrogate measures 
require additional computation. Additionally, if logistic regression 
models are employed (yielding odds ratios) and the outcomes evaluated 
are common, computations of surrogate measures may be 
overestimated. 

Example: One study investigated the intersecting associations of 
gender and race with cardiovascular disease risk factors by deriving 
measures of AI from logistic models in a representative sample of adults 
in New York (Kanchi et al., 2018). Specifically, they show that while 
women overall had lower prevalence of CVD risk factors than men, this 
advantage was restricted largely to non-Latino White women, and that 
non-Latino Black women experienced a higher burden of CVD risk fac
tors compared to other gender and racial/ethnic groups. The authors 
used RERI to show that the adverse effect of being Black and a woman 
was more adverse than expected based on the individual effects of these 
factors considered singly. Of note, although statistical results are inter
preted through identity-based framing (e.g., Black women), the authors 
acknowledge and contextualize the driving patterns of these inequities 
as environmental (i.e., cumulative exposure to racism). 

3.2.8. Block/set regression (1.3% of studies) 
Description: Block/set methods use a form of forward selection in 

which blocks or sets of variables determined a priori (e.g., demographic 
set, socioeconomic set, etc.), usually based on a causal model, are 
sequentially added. 

Methods: Block/set regression allows investigators to assess the joint 
contribution of each newly added set to the current model at each 
step. Hypothesis tests (e.g., Wald test) can be used to evaluate the best fit 
between two regression models. 

Intersectional question: Does the addition of the intersections be
tween previously entered sets, each defined by a set of pre-determined 
factors, explain additional variance in the outcome of interest? 

Strengths and limitations: This method could be potentially helpful if 
highly correlated constructs of social position are being investigated. 
However, intersectional effects must be explicitly coded within each 
block/set. 

Example: One study used this approach to investigate whether de
mographic characteristics (age, education, income, and region of birth), 
gender nonconformity (a single continuous scale), and discrimination 
(by race and by sexual minority status) were associated with depression 
and gay collective identity in a sample of HIV-positive, Latino gay men 
(Reisen et al., 2013). Both Wald and likelihood ratio tests confirmed that 
each set provides additional explanatory power, and they concluded 
that both forms of discrimination were associated with depression. 
Although the authors focus on the main effects of axes of social identity, 
and did not directly examine the explanatory power of intersections 
between them as additional blocks, the block/set regression approach 
could easily be extended for this purpose, and was implicitly used in the 
Veenstra study (Veenstra, 2013) discussed in the Regression with 
Interaction Term section (section 3.2.1). 

4. Discussion 

In this systematic review, we identified 28 unique quantitative an
alytic methods which applied intersectionality as a theoretical frame
work. Below, we present several broad themes that emerged from our 
findings, specifically: (1) a loss of attention to social power as inter
sectionality has continued to travel across scholarly disciplines, (2) 
quantitative methods that appear to be at odds with the fundamental 
tenets of intersectionality, and (3) the most common and reasonable 
statistical approaches and their limitations. 

Consistent with recent reviews, we found that meaningful theoretical 
elements of intersectionality, such as the conceptualization of social 
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power, are lost in the translation to quantitative approaches (Bauer 
et al., 2021; Phillips et al., 2020). This oversight is partially manifested 
in the exposure definition across studies – specifically, most of the 
studies in this review focused on social identity factors, rather than 
intersecting social structures and power relations, which can lead to 
attention being shifted away from structural factors in favor of 
individual-level interventions (Lofters & O’Campo, 2012). This limita
tion in the analytical intersectionality literature is perhaps reflective of 
the individualistic focus of the disciplines and methods that are central 
in health research. Alas, if the intention of intersectionality work is to 
advance social justice and equity, it is critical for researchers to focus on 
modifiable social processes (e.g., racism and other interlocking types of 
oppression such as sexism, classism, heterosexism, etc.) and not just 
demographic intersectional positions (Yudell et al., 2020). Researchers 
must be able to move beyond proxies and learn how to conceptualize 
and assess systems of power and oppression in order to examine the 
actual structures and power relations that are central to intersectionality 
(Krieger, 2020). As an example of a promising approach, Bauer et al. 
recently piloted the adoption of VanderWeele’s causal mediation 
decomposition to examine the social process of discrimination, through 
which demographic intersectional positions operate (Bauer & Scheim, 
2019a). Relatedly, and perhaps because of the choice and limitations of 
exposure variables that quantify social position as demographic factors, 
most of the studies in this review made inferences based on identity 
alone. While these studies do provide evidence for social inequality, 
inferences made based on identity place the onus of change on in
dividuals within the hierarchy, rather than on the hierarchy itself. 

Because intersectionality did not originate as an empirically testable 
framework, there is no singular quantitative method that provides a 
perfect match to the complexities of this theory. However, statistical 
analyses are not all equally agnostic to theory, as many methods encode 
assumptions about how social processes and systems influence and 
inform health. Thus, it is important to acknowledge that every method 
will have its own challenges, and investigators should be aware of these 
in their future works. Below, we describe potential issues investigators 
should consider when applying quantitative methods to the study of 
intersectionality. First, while models broadly classified as decomposi
tion methods (including mediation analyses) are valuable in parsing out 
causal effects, thereby identifying modifiable targets for intervention (e. 
g., discrimination) to reduce inequities, readers should exercise caution 
when implementing decomposition methods that seek to parse out in
equities attributable to axes of marginalization (e.g., decomposing an 
inequality into effects attributed solely to sexism, or solely to racism, 
and a component which is explained by the sum of both combined). The 
tenets of intersectionality theory specifically claim that social inequality 
results from mutually reinforcing, and fundamentally connected systems 
of power. The value of implementing analytic intersectionality is to 
acknowledge and investigate interlocking and joint effects, not separate 
them (S. Schwartz, 2017). This interconnectedness is analogous to not 
being able to extract the sugar from the flour after you’ve blended the 
ingredients for a cake (Bowleg, 2013). The core tenets of intersection
ality suggest that you cannot separate an individual’s social position into 
individual components (Bowleg, 2012, 2013). While in this paper we 
describe all decomposition methods together, we must emphasize that 
decomposition methods encompass a broad suite of methods, and we 
specifically call attention to those which seek to separate mutually 
constitutive effects into distinct elements. Thus, if decomposition 
methods are used for intersectionality, investigators should be particu
larly cautious not to interpret effect parameters attributed to individual 
components (for methods which quantify these values). 

As another example, the approach of summarizing the number of 
marginalized or stigmatized social positions held by an individual views 
oppression as simply additive (Bowleg, 2008), and ignores the intrac
tably interconnected nature of oppression. This approach also ignores 
the unique interactive effects of specific interesting axes of social power 
and oppression (intersectional multiplicativity). For example, two 

people could score a 3 on a continuous variable reflecting many social 
positions, but their scores may reflect very different intersectional axes 
(e.g., one score could be based on the intersection of racism, classism, 
and sexism while the other could be based on the intersection of het
erosexism, classism, and immigration status). Additionally, when using 
block/set regression, investigators must explicitly code for the exami
nation of joint effects in order to uncover the intersectional positions 
that could be relevant for intervention. 

With respect to analytic approaches, regression with interaction 
terms (including additive and multiplicative models, as well as ANOVA- 
based methods, chi-square, and t-tests) was the most common analytic 
approach observed in this review. Few studies, however, articulated 
their rationale for mathematical scale beyond potential constraints of 
the outcome variables (i.e., binary outcomes are often modeled on the 
multiplicative scale). Although some scholars have suggested the use of 
multiplicative interaction terms to assess intersectional effects (Dubrow, 
2008), leading intersectionality scholars have asserted that the assess
ment of additive scale interaction is the most relevant for health related 
intersectionality research (Bauer, 2014). In her paper describing the 
incorporation of intersectionality into population health research, Bauer 
describes the additive-scale interaction as more representative of Han
cock’s intersectional multiplicativity. Intersectional multiplicativity, 
which is conceptually linked to the tenets of power, relationality, and 
complexity, suggests that any individual’s social location is not equiv
alent to the sum of all their social identities (Hancock, 2007a, 2019). 
This concept is more analogous to the test of additive interaction, and as 
such, measures of additive interaction are more fundamentally aligned 
with the description of intersectional multiplicativity. Additionally, it is 
widely acknowledged in the field of public health and medicine that 
additive measures are more informative for clinical decision making and 
public health interventions, as they directly translate to excess cases that 
are caused or prevented by the exposure (Szklo & Nieto, 2014). There
fore, for studies that use regression with interaction terms to evaluate 
intersectional hypotheses, authors should interpret their findings on the 
additive scale. As noted in our review, even if investigators are con
strained to multiplicative models, additive interaction may still be 
estimated using surrogate measures (RERI, S, AP, RJE) or 
post-estimation predicted probabilities of the outcome for each inter
sectional position. 

Several limitations must be considered when interpreting the results 
from our review. Due to our inclusion criteria, only studies that 
mentioned or described intersectionality were included in this analysis. 
As a result, we may have missed studies that attempted to answer 
research questions which, in spirit, were aligned with the understanding 
of the health outcomes at the interplay between multiple systems of 
oppression but did not explicitly mention intersectionality. Additionally, 
in Collins’ work on the definitional dilemmas of intersectionality, she 
describes the disconnection between intersectionality as a scholarly 
practice from its use within social justice projects, which has widened 
since its adoption into the academy (Collins, 2015a). However, the 
practical application of intersectionality has been described to be the 
most important stage of its adoption into health research (Bowleg, 
2021), and quantitative intersectionality which fails to emphasize pro
cesses or policies for intervention simply perpetuates inequity (Bauer, 
2014). Although we made an earnest attempt to define and capture the 
element of praxis in this review, we were ultimately unable to quantify 
the “translatability” of study findings into meaningful health in
terventions. Future studies and reviews on intersectionality should 
further evaluate and describe the extent to which the disconnection 
between intersectionality in the academy and within social justice pro
jects exists. Finally, it is imperative to acknowledge the dynamic nature 
of power and privilege through social space and time (Collins, 1991). 
However, considering the nascency of analytic quantitative inter
sectionality methods, we were unable to extract this information in the 
review. 

In conclusion, our study provides insight into the range of 
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quantitative analytic methods that have been adopted to investigate 
intersectionality, comparing and contrasting their strengths and limi
tations. It is important to note that intersectionality as a theoretical 
framework was not developed to be empirically tested or operational
ized (Syed, 2010), thus numerous methodological challenges and de
bates remain regarding guidelines and approaches to conduct this 
research (Bowleg, 2012; Else-Quest & Hyde, 2016a, 2016b). While the 
earliest applications of intersectionality utilized qualitative methods, 
scholars have adopted intersectionality across disciplines and many 
statistical methods have been employed in an earnest attempt to 
contribute to the translation of intersectionality into the quantitative 
sphere (Bauer, 2014; Hancock, 2007b; McCall, 2005). As analytic 
quantitative intersectionality scholarship continues to evolve, re
searchers must be aware of the utility and limitations of statistical ap
proaches that we describe in this piece. Specifically, the choice of any 
particular statistical method does not inherently incorporate inter
sectionality into a study. Rather, intersectionality requires and empha
sizes the role of power and structural oppression in reinforcing social 
inequity (Cho et al., 2013). Furthermore, while methods described in 
this review can provide evidence of quantitative differences, theory and 
mixed methods are required to derive qualitative meanings and expe
riences of intersectional oppression (Jackson, 2017). Thus, scholarship 
purporting to use intersectionality must be interpreted through the 
context of social and structural power, as statistical approaches them
selves do not reflect this necessary component of the framework. To 
better represent the tenets of intersectionality, it is up to the investigator 
to: (1) justify their exploration of the intersectional positions they 
choose to investigate, acknowledging the potential limitations of exist
ing measures, (2) clearly explain the selection of a statistical approach 
and, when using regression with interaction terms, opt for the inter
pretation of additive effects, (3) contextualize results from statistical 
analyses within broader systems of power and oppression, and (4) 
identify clear and implementable solutions which could be used to 
advance social and health equity. 
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