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ORIGINAL ARTICLE

ABSTRACT

Objective: The Explicit Discrimination Scale (EDS) was developed to assess experiences with discrimination in Brazilian epidemiologic 
surveys. Though previous analyses have demonstrated that the EDS has good configural, metric, and scalar properties, its invariance 
has not yet been investigated. In this study, we examined the factorial invariance of two abridged versions of the EDS, according to 
skin color/ethnicity, sex, socioeconomic status, and their intersections. Methods: Data from the EpiFloripa Adult Study were used, 
which include a representative sample of adults residing in a state capital of southern Brazil (n=1,187). Over half of the respondents 
were women, and around 90% identified as white; the mean age of the participants was 39 years. Two abridged versions of the EDS were 
analyzed, with seven and eight items, using Multigroup Confirmatory Analysis and the Alignment method. Results: The two versions 
of the scale may be used to provide estimates of discrimination that are comparable across skin color/ethnicity, sex, socioeconomic 
status, and their intersections. In the seven-item version of the scale, only one parameter lacked invariance (i.e., threshold of item 
i13 – called by names you do not like), specifically among black respondents with less than 12 years of formal education. Conclusion: 
The EDS may provide researchers with valid, reliable, and comparable estimates of discrimination between different segments of the 
population, including those at the intersections of skin color/ethnicity, sex, and socioeconomic status. However, future research is 
needed to determine whether the patterns we identified here are consistent in other population domains.
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INTRODUCTION

Until the 1990s, research on the health impacts of dis-
crimination was scarce1. Since the 2000s, evidence on the 
relationships between discrimination, adverse health con-
ditions, and related inequities has been accumulating2. 
The impact of discrimination includes damage to physical 
and mental health3,4, in addition to the adoption of risky be-
haviors and less frequent engagement with health promo-
tion activities5. However, knowledge in the area has been 
limited by the lack of research conducted outside the Unit-
ed States of America4, limited analyses on discrimination 
among groups defined by sex, social class, race/ethnicity, 
and others1,6, and the emphasis on a single form of discrim-
ination, especially race-based mistreatment7. The literature 
often disregards the fact that certain social groups lie at the 
intersection of multiple axes of oppression, which shape 
their experiences and worldviews8.

Intersectionality is an analytical framework that seeks to 
shed light on the intersections between different systems 
of oppression. In the field of public health, an intersectional 
approach highlights that social injustices do not operate in 
isolation, but are mutually produced, reinforced, and bear 
different meanings and intensities for varied population 
groups6,9-11. Moreover, social positions and identities (de-
fined by social class, ethnicity, sex etc.) shape subjectivities, 
which underlie differences in how experiences of discrimi-
nation are interpreted and perceived12. Thus, analyzing the 
relationship between social injustices and health inequities 
from an intersectional perspective implies developing in-
struments that can measure discrimination across inter-
sectional groups.

The development and evaluation of an instrument en-
compasses a range of activities such as the formulation of 
the underlying theoretical framework and the assessment 
of psychometric properties. When it comes to psychomet-
ric properties, the configural, metric, and scalar structures 
should be examined to provide evidence on the internal va-
lidity of the instrument. In addition to analyzing the various 
properties of these structures in the sample as a whole, 
it is worth investigating their invariance in different social 
groups13,14. It is the observation that these three structures 
are invariant between the groups in question that allows us 
to state that group differences are factual, and not due to 
the instruments’ internal problems14-16. In other words, in-
variance is a sine qua non condition for establishing that in-
struments are measuring the same construct, to the same 
extent, and at the same intensity among the various popu-
lation groups. When invariance is not observed, the validity 
and comparability of scale-derived estimates may be called 
into question.17. Violation of measurement invariance is an 
important issue that may even help explain inconsistencies 
observed in the findings of previous studies. In the work 
by Bernardo, Bastos and Moretti-Pires18, for example, black 
women with high socioeconomic status had the lowest av-

erage score for perceived discrimination among all studied 
subgroups. In another study, Lee and Turney19 found that 
men had higher mean discrimination scores than women, 
including Hispanic women.

The Explicit Discrimination Scale (EDS)20 assesses per-
ceived interpersonal discrimination. In particular, the EDS 
offers three main advantages when compared to other 
similar measures: first, it addresses a substantial number 
of potentially discriminatory situations; second, it allows 
respondents to attribute their experiences with differen-
tial treatment (i.e., mistreatment) to one or more factors; 
and, third, it assumes that mistreatment and its interpreta-
tion as a discriminatory event are related but distinct con-
structs. The scale originally consists of 18 items, in which 
respondents who indicate that they were mistreated are 
asked to answer three additional subitems: 
1.	 The motivations attributed to the event, such as skin 

color/ethnicity, age, and social class, among others; 
2.	 The degree of discomfort related to their perception; and 
3.	 The interpretation of the event as discriminatory or not.

Since it was first developed, the EDS has been subjected 
to several psychometric evaluations18,20-22. Taken together, 
these studies suggest that the scale has robust configural, 
metric, and scalar properties. Items load strongly onto their 
respective dimensions, and are able to orderly position re-
spondents along the latent trait continuum. Research also 
demonstrates that the factor structure of EDS is consistent 
across diverse populations, from undergraduate students 
to community adults, for both the self- and the interview-
er-administered versions of the instrument. Recently, Bas-
tos et al.23 showed that two abridged versions of the EDS, 
with either seven or eight items, had good configural, metric, 
and scalar properties. The main difference between them 
lies in the fact that the eight-item version has better cover-
age of the latent trait, comprehensively mapping the corre-
sponding continuum of intensity. Nonetheless, there are no 
studies assessing the invariance of EDS in different social 
groups. Thus, to what extent the EDS is adequate to mea-
sure perceived discrimination and to establish valid compar-
isons between groups is unknown. In this study, we evaluate 
the factorial invariance of the two abridged versions of the 
EDS in different social groups, considering skin color/ethnic-
ity, sex, socioeconomic status, and their intersections.

METHODS

Data came from the second wave of the EpiFlori-
pa Adult Study, which was conducted in 2012. The EpiFlori-
pa Adult Study aimed to investigate social determinants of 
health in a representative sample of adults (20–59 years) 
from the urban area of Florianópolis, state of Santa Catari-
na, southern Brazil. The selection process at baseline (i.e., 
2009) was carried out in two stages, and the final sample 
consisted of 1,720 participants. In 2012, all members of 
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the baseline survey were invited to participate in a second 
study wave, of which 1,187 were effectively interviewed.

In both study waves, data collection was carried out 
through face-to-face interviews, conducted by previous-
ly-trained interviewers. To optimize and refine the process, 
a pilot study was carried out with approximately 100 adults 
in two census tracts that were not part of the final sample. 
Quality control was performed by reviewing and checking 
15% of all interviews, selected at random. In-home inter-
views were conducted with the aid of Personal Digital Assis-
tants. Detailed information on the data collection process 
can be found in a previous publication24.

Study variables
The sample was analyzed according to sex, skin color/

ethnicity, education, and the intersections of these vari-
ables. Sex was used to characterize participants as men 
or women. Skin color/ethnicity was collected according to 
the categories of the Brazilian Institute of Geography and 
Statistics: white, black, brown (i.e., the official term for Bra-
zilian admixed populations), Asian, and Indigenous. Asian 
and Indigenous respondents were excluded from the anal-
ysis, while brown and black individuals were grouped into 
a single category, hereinafter referred to as “blacks.” Ed-
ucation was categorized into two strata of 0–11 and 12+ 
years of formal education, because they represent the di-
vision between high school and higher education in Brazil. 
The intersections between these variables were evaluated 
as: intersection of sex and education (Men/>11 years of ed-
ucation; Men/<12 years of formal education; Women/>11 
years of formal education; Women/<12 years of formal ed-
ucation); intersection of skin color/ethnicity and education 
(Whites/>11 years of formal education; Whites/<12 years 
of formal education; Blacks/>11 years of formal education; 
Blacks/<12 years of formal education); and intersection of 
skin color/ethnicity and sex (Whites/Men; Whites/Women; 
Blacks/Men; Blacks/Women).

The analyses focus on the two abridged versions of the 
EDS, with seven and eight items23. The seven-item version 
contains the following: i2 (treated with disrespect in public 
places); i6 (treated as unintelligent at school/university); i7 
(treated as unintelligent at internship or work); i9 (unfairly 
evaluated at internship or work); i13 (called by names you do 
not like); i14 (left out by friends at school or university); and i16 
(left out by people in the neighborhood). The eight-item ver-
sion also includes i15 (left out by colleagues at internship or 
work). All responses to the scale items were dichotomized 
into “yes,” when the respondent indicated the perception 
of differential treatment and attributed it to discrimination; 
in all other cases, items were categorized as “no.”

Statistical analysis
Invariance of the EDS was analyzed using two com-

plementary approaches: Multigroup Confirmatory Factor 
Analysis (MGCFA) and the Alignment method. Analyses 

based on the intersections of sex, skin color/ethnicity, and 
education were conducted only with the Alignment meth-
od. According to previous psychometric findings20,21, it was 
assumed that the EDS items reflect a one-dimensional con-
figural structure.

MGCFA was conducted in three stages16,25. In the first 
stage, baseline models were estimated separately for each 
group of interest (i.e., men, women, whites, blacks etc.), 
and the fit indices RMSEA (Root Mean Square Error of Ap-
proximation), CFI (Bentler’s comparative fit index), and TLI 
(Tucker-Lewis index) were evaluated16,25. RMSEA values be-
low 0.06 suggest a good fit; values above 0.10 indicate inad-
equate fit, and suggest that the model should be rejected. 
CFI and TLI above or equal to 0.95 indicate an acceptable 
fit16. In order to improve model fit, residual correlations be-
tween pairs of items were freely estimated, as suggested 
by the univariate Lagrange multiplier tests.

In the second stage, configural invariance was tested 
by freely estimating the factor loadings and thresholds in 
each group (configural model). The factor mean was set at 
zero and the factor scale was set at 1 in all groups. This was 
imposed to allow for model identification. The third stage 
consisted of comparing the configural model with the sca-
lar model, in which factor loadings and thresholds were 
fixed between the groups. Considering that the EDS items 
were dichotomous, the Weighted Least Squares Mean and 
Variance (WLSMV) adjusted estimator was used26. It should 
be noted that the metric model is not identified when items 
are binary. This makes metric invariance testing impossible 
and implies that the comparison between the configural 
model and the fully restricted model (i.e., scalar model) 
is directly made27. The least and most restricted nested 
models were compared using robust chi-square statistics, 
adjusted for mean and variance28. A p-value lower than 
0.05 suggests that the assumption of invariance between 
groups should be rejected. Variation in CFI values was also 
taken as an indication of invariance violation; when reduc-
tions above 0.002 were observed in the comparison of a 
less restrictive model with a more restrictive one, invari-
ance violation was assumed26,29.

As indicated, invariance of the EDS was also analyzed 
according to the Alignment method30. Analyses were per-
formed using the fixed option, which is recommended 
when comparing a few groups. There are two parame-
terizations available with the WLSMV estimator: Theta 
(unstandardized) and Delta (standardized). In order to 
achieve the best alignment (of factors to be compared) 
with a minimum of violations (i.e., the maximum num-
ber of fully-invariant items), Asparouhov and Muthén30 
propose that the analyses be performed using both pa-
rameterizations, while opting for the one that offers the 
smallest number of non-invariance hits. Considering that 
the results were interchangeable, the authors decided to 
present only the data obtained with the Theta parame-
terization. The same fit indices used in the MGCFA were 

http://www.scielo.br/rbepid
https://doi.org/10.1590/1980-549720240038


www.scielo.br/rbepid

Invariance of the abridged Explicit Discrimination Scale. Rev Bras Epidemiol. 2024; 27: e240038 4

https://doi.org/10.1590/1980-549720240038

adopted to assess the models. Items with p>0.001 in the 
comparison of loadings and thresholds between groups 
were considered invariant30.

Database processing and sample description were per-
formed using Stata, version 16.2. MGCFA and Alignment 
were run on Mplus, version 8.8. All statistical analyses were 
replicated for the seven- and eight-item versions of the EDS 
and took into account the complex sampling design and 
weights. The scripts for the analyses are available in the 
supplementary material.

Ethical aspects
The EpiFloripa Adult Study was approved by its respec-

tive ethics committee, under Protocol No. 1772/11. Par-
ticipation in the study was voluntary and all interviewees 
signed the Informed Consent Form.

RESULTS

As can be seen in Table 1, the sample consisted of 
56.9% women; about 89.7% of the interviewees identified 
as white; and 55.3% of the interviewees had up to 11 years 

of formal education. For the intersectional strata, whites 
with up to 11 years of formal education were the largest 
group (46.6%). There was a predominance of white women 
(51.7%) and women with up to 11 years of formal educa-
tion (31.6%). Black men and women (5.1% in each group) 
were less frequent, especially those with a higher level of 
education (>11 years). The latter group accounted for only 
1.8% of the total sample.

MGCFA of the eight-item EDS indicated that the uni-
factorial model had a good fit to the data in all subgroups 
analyzed, with CFI≥0.95, TLI≥0.95, and RMSEA<0.06, except 
for participants with 12 or more years of formal educa-
tion. When reviewing the values contained in Table 2, we 
observed that the latter model presented a borderline TLI, 
even after including the residual correlation between items 
i13 and i14. The χ2 difference test comparing the configural 
and scalar models among white and black participants indi-
cated that the restriction to equal loadings and thresholds 
resulted in a nonsignificant increase in χ2. We also investi-
gated the variation of the CFI and observed no reduction 
between more and less restrictive models. The sex-based 
comparison of the configural and scalar models was also 
not statistically significant, according to χ2; however, we 
identified a reduction of 0.003 in the CFI. Upon comparing 
participants with up to 11 and 12 or more years of formal 
education, the χ2 test was nonsignificant, with a CFI varia-
tion of 0.002. Modification indices did not show any violat-
ing item in any analyzed group.

As shown in Table 3, the results observed with the Align-
ment were consistent with those obtained with the MGCFA, 
suggesting invariance in the groups defined by sex, skin col-
or/ethnicity, and education separately. The models showed 
a good fit, with CFI≥0.95, TLI≥0.95, and RMSEA<0.06, except 
in the group with 12 or more years of formal education. 
The latter model had a borderline TLI of 0.930. However, af-
ter including the residual correlation between items i13 and 
i14, the TLI value was 0.955. Item i9 could not be analyzed in 
the skin color/ethnicity groups because of estimation prob-
lems among blacks. This item presented loading and thresh-
old values that were not admissible from an interpretative 
point of view due to the low frequency of positive responses 
and the small size of this group in the analysis.

According to data in Table 4, there is no invariance vio-
lation at the intersections of skin color/ethnicity and edu-
cation, skin color/ethnicity and sex, sex and education for 
the eight-item EDS. At the intersection between “skin color/
ethnicity and level of education,” the subgroup of blacks 
with more than 12 years of formal education was removed 
from the analyses. The substantially small subsample (i.e., 
21 participants) for this group caused estimation problems, 
with loadings and thresholds that were not admissible 
from an interpretative point of view, and contingency ta-
bles without information.

The analyses previously described were replicated for 
the seven-item EDS. In the MGCFA, the baseline models of 

Table 1. Distribution of respondents according to sex, skin 
color/ethnicity, and education. Florianópolis (SC), 2012.
Characteristics n* %† 95%CI

Sex

Men 504 43.1 40.5–45.8

Women 683 56.9 54.2–59.5

Skin color/Ethnicity

White 1061 89.7 85.9–92.7

Blacks‡ 122 10.3 7.3–14.1

Education (years of formal study)

>11 525 44.7 37.3–52.3

<12 659 55.3 47.7–62.7

Intersection of sex and education (years of formal study)

Men/>11 223 19.3 16.0–23.2

Men/<12 279 23.7 20.4–27.5

Women/>11 302 25.4 21.0–30.4

Women/<12 380 31.6 26.9–36.6

Intersection of skin color/ethnicity and education (years of formal study)

Whites/>11 504 43.1 35.9–50.7

Whites/<12 554 46.6 39.7–53.6

Blacks/>11 21 1.8 1.1–2.8

Blacks/<12 101 8.5 5.9–12.1

Intersection of skin color/ethnicity and sex

Whites/Men 447 38.1 35.5–40.7

Whites/Women 614 51.7 48.4–54.9

Blacks/Men 56 5.1 3.6–7.3

Blacks/Women 66 5.1 3.4–7.8

95%CI: 95% confidence interval. *Absolute frequency; †Relative 
frequency, adjusted for sampling weights; ‡ Term used to represent 
the grouping of black and mixed-race individuals. The variables skin 
color/ethnicity and education presented, respectively, 4 and 3 ignored 
observations. The intersection of sex and education, skin color/
ethnicity and education, and skin color/ethnicity and sex presented, 
respectively, 3, 7, and 4 missing observations.
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Table 2. Multigroup Confirmatory Factor Analysis models for the Explicit Discrimination Scale, according to skin 
color/ethnicity, sex, and education. Florianópolis (SC), 2012.

χ2 df χ2diff Δdf RMSEA (90%CI) CFit CFI TLI
Skin color/ethnicity
Baseline models

Whites 47.561* 20 - - 0.036 (0.023-0.049) 0.958 0.964 0.950
Blacks 27.397 20 - - 0.055 (0.000 - 0.102) 0.398 0.977 0.968

Invariance
Configural 76.162* 40 - - 0.039 (0.025-0.052) 0.909 0.965 0.950
Scalar (loadings and thresholds) 81.499* 46 8.861 6 0.036 (0.023-0.049) 0.966 0.965 0.958

Sex
Baseline models

Men 25.771 20 - - 0.024 (0.000-0.048) 0.966 0.986 0.984
Women 31.981† 20 - - 0.030 (0.005-0.048) 0.967 0.974 0.963

Invariance
Configural 57.974† 40 - - 0.028 (0.008-0.042) 0.996 0.982 0.974
Scalar (loadings and thresholds) 66.785† 46 10.556 6 0.028 (0.010-0.041) 0.998 0.979 0.974

Education (years of formal study)
Baseline models

>11‡ 38.340† 19 - - 0.044 (0.023-0.064) 0.661 0.959 0.940
<12 29.987 20 - - 0.028 (0.000-0.047) 0.975 0.979 0.971

Invariance
Configural 68.955† 39 - - 0.036 (0.021-0.050) 0.953 0.969 0.955
Scalar (loadings and thresholds) 72.827* 45 6.334 6 0.032 (0.018-0.046) 0.988 0.971 0.964

90%CI: 90% confidence interval. *p<0.001; †p<0.05; ‡Model includes correlation between i14 and i13.
Note: χ2 (chi-square); df (degrees of freedom); χ2diff (χ2 difference); Δdf (difference between the degrees of freedom of the configural and scalar 
models); RMSEA (Root Mean Square Error of Approximation); CFit (test of close fit – probability of RMSEA≤0.05); CFI (Comparative Fit Index) TLI 
(Tucker-Lewis Index).

Table 3. Factor loadings and thresholds of the Explicit Discrimination Scale. Florianópolis (SC), 2012.

Item
Non-standardized factor loadings Thresholds

Skin color/ethnicity
Whites Blacks p-value R² Whites Blacks p-value R²

i2 0.690 1.252 0.193 0.5 1.207 0.995 0.717 0.7
i6 1.026 1.694 0.387 0.5 2.042 2.417 0.704 0.7
i7 1.037 0.853 0.566 0.0 1.786 1.161 0.097 0.0
i9 0.825 8.056 0.808 0.2 1.723 10.058 0.821 0.3
i13 0.897 0.734 0.608 0.0 1.086 0.332 0.024 0.0
i14 1.067 1.026 0.899 0.9 1.493 1.531 0.915 1.0
i15 0.746 0.928 0.710 0.7 1.811 1.855 0.853 1.0
i16 0.671 0.665 0.965 1.0 2.064 1.662 0.325 0.0

Sex
Men Women p-value R² Men Women p-value R²

i2 1.096 0.670 0.103 0.4 1.465 1.331 0.569 1.0
i6 1.058 1.428 0.434 0.0 2.157 2.651 0.345 0.0
i7 1.389 0.981 0.264 0.5 2.344 1.794 0.151 0.7
i9 1.077 1.099 0.865 1.0 2.095 2.109 0.887 1.0
i13 0.820 1.085 0.470 0.0 1.033 1.393 0.260 0.0
i14 1.174 1.099 0.807 0.9 1.772 1.700 0.832 1.0
i15 0.777 1.011 0.492 0.0 1.787 2.320 0.135 0.0
i16 1.062 0.618 0.140 0.4 2.437 2.133 0.382 0.8

Education
>11* years <12 years p-value R² >11 years <12 years p-value R²

i2 0.68 0.785 0.614 0.8 1.228 1.043 0.271 0.0
i6 1.025 1.135 0.741 0.8 1.965 2.091 0.723 0.9
i7 1.344 0.778 0.063 0.0 2.003 1.446 0.047 0.0
i9 0.964 0.952 0.942 1.0 1.748 1.808 0.742 1.0
i13 0.577 0.721 0.526 0.6 0.836 0.851 0.830 1.0
i14 0.817 0.797 0.901 1.0 1.156 1.377 0.262 0.7
i15 0.961 0.666 0.280 0.0 1.867 1.780 0.715 0.0
i16 0.854 0.588 0.706 0.0 2.154 1.929 0.438 0.0

It was not possible to estimate loadings and thresholds for item i9 among blacks. *Model includes correlation between i13 and i14.
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each group also showed an acceptable fit, with CFI≥0.95, 
TLI≥0.95, and RMSEA<0.06. Once again, item i9 presented 
estimation problems in the configural model for blacks. 
The test to compare the configural and scalar models 
(χ2diff=11.666; Δdf=5; p=0.04) between white and black 
participants showed a significant increase in the chi-square 
test, and we also verified a reduction in the CFI of 0.004 
between the more and less restricted models. The χ2 test 
comparing the configural and scalar models was not sta-
tistically significant, but we observed reductions in the CFI 
of 0.004 and 0.005 for sex- and education-based compar-
isons. Modification indices were examined, and no items 
with invariance violations were identified (see Table 1, sup-
plementary material).

The Alignment method was also used to evaluate the 
seven-item EDS. The fit of the models was acceptable, with 
CFI≥0.95, TLI≥0.95, and RMSEA<0.06. Loadings and thresh-
olds were not significantly different between whites and 

blacks, indicating invariance between the skin color/ethnicity 
groups. Nevertheless, item i9 presented the same problem 
as that observed for the eight-item scale, and was not sub-
ject to consideration for the comparison in question. All sev-
en items were considered invariant according to sex and 
education (see Table 2, supplementary material). In addi-
tion, the seven items were invariant among all intersectional 
subgroups (see Table 3, supplementary material), with the 
exception of i13 (called by names you do not like), which was 
considered to be non-invariant for the intersection “skin col-
or/ethnicity and education” among black participants with 
less than 12 years of formal education. Estimation problems 
observed for i9 (i.e., unfairly evaluated at internship or work) 
remained in the seven-item version of the scale.

In Figure 1, we provide a summary of the study find-
ings, showing that the two abridged versions of the EDS 
were invariant according to both the MGCFA and the 
Alignment method.

Table 4. Factor loadings and thresholds of the Explicit Discrimination Scale, according to intersections. 
Florianópolis (SC), 2012.

Item

Sex and education

Non-standardized factor loadings Thresholds

Men/>11 Men/<12 Women/<11† Women/<12 R² Men/>11 Men/<12 Women/>11 Women/<12 R²

i2 1.251 1.154 0.544 1.003 0.5 1.826 1.099 1.088 1.116 0.0

i6 0.836 1.200 1.465 1.739 0.0 1.933 2.076 2.173 2.219 0.7

i7 1.399 1.330 1.389 0.930 0.6 2.323 2.038 1.807 1.291 0.1

i9 0.870 1.363 1.313 1.194 0.1 1.890 2.140 1.830 1.723 0.7

i13 0.759 0.759 0.776 1.205 0.0 0.956 0.876 0.923 0.939 0.8

i14 1.278 1.025 0.893 1.036 0.7 1.742 1.529 1,071 1.345 0.5

i15 0.951 0.750 1.335 1.028 0.0 1.830 1.689 2.150 1.959 0.0

i16 1.048 1.139 1.048 0.395 0.4 2.532 2.223 2.167 1.865 0.1

Skin color/ethnicity and education

Whites/>11* Whites/<12 Blacks/<12 R² Whites/>11 Whites/<12 Blacks/<12 R²

i2 0.704 0.800 1.569 0.5 1.247 1.084 1.137 0.8

i6 1.020 1.118 1.512 0.8 1.951 1.989 2.370 0.7

i7 1.281 1.001 0.561 0.0 1.926 1.621 0.933 0.0

i9 0.900 0.830 3.236 0.4 1.681 1.660 4.530 0.3

i13 0.583 0.933 0.594 0.0 0.856 1.013 0.297 0.0

i14 0.840 0.922 0.936 1.0 1.147 1.409 1.465 0.8

i15 0.961 0.741 0.670 0.0 1.848 1.815 1.613 0.0

i16 0.865 0.664 0.643 0.3 2.215 1.965 1.868 0.0

Skin color/ethnicity and sex

White men
White 

women
Black men

Black 
women

R²
White 
men

White 
women

Black men Black women R²

i2 1.029 0.640 1.243 1.430 0.6 1.460 1.210 1.160 1.095 0.6

i6 0.923 1.299 1.535 1.943 0.6 2.063 2.233 2.509 2.742 0.7

i7 1.310 1.044 1.287 0.769 0.5 2.370 1.657 1.618 1.158 0.0

i9 0.801 1.034 10.903 7.227 0.3 1.904 1.797 13.006 11.136 0.3

i13 0.875 1.084 0.508 0.761 0.0 1.178 1.191 0.155 0.617 0.0

i14 1.153 1.131 1.133 0.988 0.9 1.745 1.477 1.854 1.476 0.7

i15 0.712 0.993 0.935 1.150 0.6 1.766 2.064 1.643 2.708 0.3

i16 1.262 0.507 0.416 1.242 0.0 2.707 1.973 1.710 2.027 0.0

It was not possible to estimate loadings and thresholds for item i9 among blacks with up to 11 years of formal education. *Model includes 
correlation between i13 and i14; †Model includes correlation between i13 and i14.
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DISCUSSION

Discriminatory experiences and their health impacts on 
various social groups have been captured by some scales 
available in the literature20. The EDS, in particular, has been 
used in Brazilian studies31,32, and previous psychometric 
evaluations lend credence to its validity and reliability20-22. 
Still, the fundamental assumption of measurement invari-
ance across social and intersectional groups has remained, 
until now, without any critical appreciation. In this study, 
we identified, for two abridged versions of the EDS, con-
figural and scalar invariance between groups defined by 
sex, skin color/ethnicity, and education, indicating that 
the instrument provides comparable discrimination esti-
mates across them. Our findings also suggest that the two 
abridged versions of the EDS are invariant across intersec-
tional groups, as defined by sex, skin color/ethnicity, and 
education. We found only one non-invariant parameter 
(threshold; item i13, called by names you do not like) in 
the seven-item EDS, indicating that the eight-item version 
is more suitable for use. This is also justified by the better 
coverage of the latent trait of the eight-item EDS, as evi-
denced in a previous study23.

The results were consistent when two different meth-
odological approaches were employed (i.e., MGCFA and 
Alignment). The few exceptions refer to i9 for the compar-
isons by skin color/ethnicity; the intersections between 
“skin color/ethnicity and sex” and “skin color/ethnicity and 
education.” The low percentage of positive responses to 
some items had already been observed in a previous pub-
lication20. This issue proved to be even more problematic 
in MGCFA, especially in a sparse stratum such as that of 
blacks. In addition to the low endorsement of i9, in order 
to proceed with invariance analyses, the residual correla-

tion between i14 and i13 was estimated for the groups 
with more than 11 years of education; whites with more 
than 11 years of education and women with more than 11 
years of education. We also identified a residual correla-
tion between items i9 and i7 for whites, the latter being 
observed only in the seven-item EDS. Taking this into con-
sideration, our results demonstrate that the two methods 
used in the analyses are mutually supportive. However, 
our analyses should be replicated in a future study, pref-
erably with a larger sample size to tackle the issue of low 
item endorsement.

Taken together, our findings support use of the two 
abridged versions of the EDS to investigate discrimination 
in different groups, defined by sex, skin color/ethnicity, and 
education. Nevertheless, two issues should be considered 
and addressed in future studies: first, the relatively small 
proportion of blacks in the sample; second, the data ana-
lyzed here come from adults living in the city of Florianópo-
lis, and there is, therefore, a need to conduct additional 
research to determine whether the identified patterns 
emerge and are confirmed in other population domains. 
Brazil has a wide cultural and sociodemographic diversity 
throughout its extensive territorial area. Thus, perceptions 
of and experiences with discrimination may be markedly 
different in other regions, with implications for how they 
should be measured using psychometric scales.

Despite the aforementioned limitations and the need 
for additional tests, the strategies employed here al-
lowed us to conclude that the abridged versions of the 
scale, as proposed by Bastos et  al.23, are invariant be-
tween the studied groups. Therefore, the present study 
contributes to the further development of a discrimina-
tion scale for use in Brazil with high levels of validity, re-
liability, and comparability.

Figure 1. Summary of the invariance tests of the Explicit Discrimination Scale.

*Method 1 (M1): Multigroup Confirmatory Factor Analysis; †Method 2 (M2): Alignment method; ‡Estimates for i9 could not be provided in the 
analysis of the skin color/ethnicity group, including its intersection with education and sex.

 

 

 

Item 
Skin 

color/ethnicity Sex Education Sex and 
education 

Skin 
color/ethnicity 
and education 

Skin 
color/ethnicity 

and sex 

   
   

M1* M2† M1 M2 M1 M2 M2 M2 M2    

i2             

i6            Invariance 
observed 

i7            Invariance 
violated 

i9  ‡      ‡ ‡    

i13             

i14             

i15             

i16             

 

Figure 1. Summary of the invariance tests of the Explicit Discrimination Scale. 

 

*Method 1 (M1): Multigroup Confirmatory Factor Analysis; †Method 2 (M2): Alignment method; ‡Estimates for i9 could not be provided 

in the analysis of the skin color/ethnicity group, including its intersection with education and sex. 

http://www.scielo.br/rbepid
https://doi.org/10.1590/1980-549720240038


www.scielo.br/rbepid

Invariance of the abridged Explicit Discrimination Scale. Rev Bras Epidemiol. 2024; 27: e240038 8

https://doi.org/10.1590/1980-549720240038

REFERENCES

1.	 Krieger N. Discrimination and health inequities. In: Berkman 
LF, Kawachi I, Glymour MM, eds. Social epidemiology. Oxford: 
Oxford University Press; 2015. https://doi.org/10.1093/
med/9780195377903.003.0003 

2.	 Krieger N. Measures of racism, sexism, heterosexism, and 
gender binarism for health equity research: from structural 
injustice to embodied harm-an ecosocial analysis. Annu 
Rev Public Health 2020; 41: 37-62. https://doi.org/10.1146/
annurev-publhealth-040119-094017 

3.	 Pascoe EA, Richman LS. Perceived discrimination and health: 
a meta-analytic review. Psychol Bull 2009; 135(4): 531-54. 
https://doi.org/10.1037/a0016059 

4.	 Paradies Y, Ben J, Denson N, Elias A, Priest N, Pieterse A, 
et al. Racism as a determinant of health: a systematic review 
and meta-analysis. PLoS One 2015; 10(9): e0138511. https://
doi.org/10.1371/journal.pone.0138511 

5.	 Williams DR, Lawrence JA, Davis BA, Vu C. Understanding how 
discrimination can affect health. Health Serv Res 2019; 54(Suppl 
2): 1374-88. https://doi.org/10.1111/1475-6773.13222 

6.	 Harnois CE, Ifatunji M. Gendered measures, gendered 
models: Toward an intersectional analysis of interpersonal 
racial discrimination. Ethnic and Racial Studies 2011; 34(6): 
1006-28. https://doi.org/10.1080/01419870.2010.516836 

7.	 Lewis TT, Cogburn CD, Williams DR. Self-reported 
experiences of discrimination and health: scientific advances, 
ongoing controversies, and emerging issues. Annu Rev 
Clin Psychol 2015; 11: 407-40. https://doi.org/10.1146/
annurev-clinpsy-032814-112728 

8.	 Cole ER. Intersectionality and research in psychology. 
Am Psychol 2009; 64(3): 170-80. https://doi.org/10.1037/
a0014564 

9.	 Crenshaw K. Mapping the margins: intersectionality, identity 
politics, and violence against women of color. Stanford Law 
Rev 1991; 43(6): 1241-99. https://doi.org/10.2307/1229039 

10.	Collins PH. Intersectionality’s definitional dilemmas. 
Annu Rev Sociol 2015; 41: 1-20. https://doi.org/10.1146/
annurev-soc-073014-112142 

11.	Scheim AI, Bauer GR. The Intersectional Discrimination 
Index: development and validation of measures of self-
reported enacted and anticipated discrimination for 
intercategorical analysis. Soc Sci Med 2019; 226: 225-35. 
https://doi.org/10.1016/j.socscimed.2018.12.016 

12.	Monteiro SS, Vieira WV, Soares PS. É inerente ao ser 
humano! A naturalização das hierarquias sociais frente às 
expressões de preconceito e discriminação na perspectiva 
juvenil. Physis 2014; 24(2): 421-40. https://doi.org/10.1590/
S0103-73312014000200006 

13.	Leitgöb H, Seddig D, Asparouhov T, Behr D, Davidov E, De 
Roover K, et al. Measurement invariance in the social sciences: 
historical development, methodological challenges, state 
of the art, and future perspectives. Soc Sci Res 2023; 110: 
102805. https://doi.org/10.1016/j.ssresearch.2022.102805 

14.	Reichenheim M, Bastos JL. What, what for and how? 
Developing measurement instruments in epidemiology. 
Rev Saude Publica 2021; 55: 40. https://doi.org/10.11606/
s1518-8787.2021055002813 

15.	Damasio BF. Contribuições da Análise Fatorial Confirmatória 
Multigrupo (AFCMG) na avaliação de invariância de 
instrumentos psicométricos. Psico-USF 2013; 18: 211-20. 
https://doi.org/10.1590/S1413-82712013000200005

16.	Brown TA. Confirmatory factor analysis for applied research. 
2nd ed. New York: The Guilford Press; 2015.

17.	Boer D, Hanke K, He J .  On detecting systematic 
measurement error in cross-cultural research: a review 
and critical reflection on equivalence and invariance 
tests. J Cross Cult Psychol 2018; 49(5): 713-34. https://doi.
org/10.1177/0022022117749042 

18.	Bernardo FR, Bastos JL, Moretti-Pires R. O. Dancing with 
numbers: measuring experiences with among multiply 
marginalized groups. Cad Saude Publica 2018; 34(11): 
e00167117. https://doi.org/10.1590/0102-311X00167117 

19.	Lee H, Turney K. Investigating the relationship between 
perceived discrimination, social status, and mental 
health. Soc Ment Health 2012; 2(1): 1-20. https://doi.
org/10.1177/2156869311433067 

20.	Bastos JL, Faerstein E, Celeste RK, Barros AJ. Explicit 
discrimination and health: development and psychometric 
properties of an assessment instrument. Rev Saude 
Publica 2012; 46(2): 269-78. https://doi.org/10.1590/
s0034-89102012000200009 

21.	Bastos JL, Reichenheim ME, Celeste RK, Faerstein E, Barros 
AJD, Paradies YC. Perceived discrimination south of the 
equator: Reassessing the Brazilian Explicit Discrimination 
Scale. Cultur Divers Ethnic Minor Psychol 2019; 25(3): 413-
23. https://doi.org/10.1037/cdp0000246 

22.	Bastos JL, Reichenheim ME, Paradies YC. Scaling up 
research on discrimination and health: The abridged Explicit 
Discrimination Scale. J Health Psychol 2022; 27(9): 2041-55. 
https://doi.org/10.1177/13591053211018806 

23.	Bastos JL, Reichenheim ME, Bernardo FR. One step further 
in mistreatment research: assessing the scalar properties of 
the Explicit Discrimination Scale among working-age adult 
respondents. J Comm Psychol 2024. In press.

24.	Boing AC, Peres KG, Boing AF, Hallal PC, Silva NN, Peres MA. 
EpiFloripa Health Survey: the methodological and operational 
aspects behind the scenes. Rev Bras Epidemiol 2014; 17(1): 
147-62. https://doi.org/10.1590/1415-790x201400010012eng 

25.	Wang J, Wang X. Structural equation modeling: applications 
using Mplus. 2nd ed. New Jersey: Wiley; 2020.

26.	Finney SJ, DiStefano C. Structural equation modeling: a 
second course. 2nd ed. Carolina do Norte: Information Age 
Publishing; 2013. 

27.	Wu H, Estabrook R. Identification of confirmatory factor 
analysis models of different levels of invariance for ordered 
categorical outcomes. Psychometrika 2016; 81(4): 1014-45. 
https://doi.org/10.1007/s11336-016-9506-0 

http://www.scielo.br/rbepid
https://doi.org/10.1590/1980-549720240038
https://doi.org/10.1093/med/9780195377903.003.0003
https://doi.org/10.1093/med/9780195377903.003.0003
https://doi.org/10.1146/annurev-publhealth-040119-094017
https://doi.org/10.1146/annurev-publhealth-040119-094017
https://doi.org/10.1037/a0016059
https://doi.org/10.1371/journal.pone.0138511
https://doi.org/10.1371/journal.pone.0138511
https://doi.org/10.1111/1475-6773.13222
https://doi.org/10.1080/01419870.2010.516836
https://doi.org/10.1146/annurev-clinpsy-032814-112728
https://doi.org/10.1146/annurev-clinpsy-032814-112728
https://doi.org/10.1037/a0014564
https://doi.org/10.1037/a0014564
https://doi.org/10.2307/1229039
https://doi.org/10.1146/annurev-soc-073014-112142
https://doi.org/10.1146/annurev-soc-073014-112142
https://doi.org/10.1016/j.socscimed.2018.12.016
https://doi.org/10.1590/S0103-73312014000200006
https://doi.org/10.1590/S0103-73312014000200006
https://doi.org/10.1016/j.ssresearch.2022.102805
https://doi.org/10.11606/s1518-8787.2021055002813
https://doi.org/10.11606/s1518-8787.2021055002813
https://doi.org/10.1590/S1413-82712013000200005
https://doi.org/10.1177/0022022117749042
https://doi.org/10.1177/0022022117749042
https://doi.org/10.1590/0102-311X00167117
https://doi.org/10.1177/2156869311433067
https://doi.org/10.1177/2156869311433067
https://doi.org/10.1590/s0034-89102012000200009
https://doi.org/10.1590/s0034-89102012000200009
https://doi.org/10.1037/cdp0000246
https://doi.org/10.1177/13591053211018806
https://doi.org/10.1590/1415-790x201400010012eng
https://doi.org/10.1007/s11336-016-9506-0


www.scielo.br/rbepid

Invariance of the abridged Explicit Discrimination Scale. Rev Bras Epidemiol. 2024; 27: e240038 9

https://doi.org/10.1590/1980-549720240038

28.	Asparouhov T, Muthén, B. Robust chi square difference testing with 
mean and variance adjusted test statistics [Internet]. Mplus Web 
Notes No. 10. 2006 [cited on July 15, 2022]. Available at: https://
www.statmodel.com/download/webnotes/webnote10.pdf 

29.	Meade AW, Johnson EC, Braddy PW. Power and sensitivity of alternative 
fit indices in tests of measurement invariance. J Appl Psychol 2008; 
93(3): 568-92. https://doi.org/10.1037/0021-9010.93.3.568 

30.	Asparouhov, T, Muthén, B. Multiple group alignment for 
exploratory and structural equation models. Struct Equ 
Modeling 2023; 30(2): 169-91.

31.	Bastos JL, Barros AJD, Celeste RK, Paradies Y, Faerstein E. 
Age, class and race discrimination: their interactions and 
associations with mental health among Brazilian university 
students. Cad Saude Publica 2014; 30(1): 175-86. https://
doi.org/10.1590/0102-311x00163812 

32.	Bastos JL, Harnois CE, Bernardo CO, Peres MA, Paradies 
YC. When does differential treatment become perceived 
discrimination? An intersectional analysis in a Southern 
Brazilian Population. Sociol Race Ethn 2017; 3(3): 301-18. 
https://doi.org/10.1177/2332649216681167 

RESUMO

Objetivo: A Escala de Discriminação Explícita (EDE) foi desenvolvida para avaliar experiências com discriminação em inquéritos 
epidemiológicos no Brasil. Embora análises prévias tenham revelado boas propriedades configurais, métricas e escalares do 
instrumento, nenhum estudo examinou sua invariância. Este trabalho objetivou examinar a invariância fatorial de duas versões 
abreviadas da EDE, considerando cor/raça, sexo, posição socioeconômica e suas intersecções. Métodos: Utilizaram-se dados do 
Estudo EpiFloripa Adulto, que encerra uma amostra representativa de residentes de uma capital do sul do Brasil (n=1.187). Cerca de 
57% da amostra foi constituída por mulheres e 90% dos entrevistados se declararam brancos; a média de idade dos participantes foi 
de 39 anos. Duas versões abreviadas da EDE, com sete e oito itens, foram examinadas por meio de Análises Fatoriais Confirmatórias 
Multigrupo e o método Alignment. Resultados: As duas versões da escala produziram estimativas comparáveis de discriminação 
entre grupos definidos por cor/raça, sexo, posição socioeconômica e suas intersecções. Na versão reduzida de sete itens, apenas 
um parâmetro apresentou violação de invariância (limiar do item i13; i.e., chamado por nomes que não gosta), especificamente no 
grupo de respondentes negros com menos de 12 anos de escolaridade. Conclusão: Os resultados mostraram que a EDE é capaz de 
produzir estimativas de discriminação válidas, confiáveis e comparáveis entre diversos segmentos da população, incluindo aqueles 
situados na intersecção de cor/raça, sexo e posição socioeconômica. Contudo, pesquisas futuras são necessárias para verificar se os 
padrões identificados aqui podem ser confirmados em outros domínios populacionais.
Palavras-chave: Psicometria. Enquadramento interseccional. Discriminação percebida. Brasil.
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