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Abstract

Introduction: Racial stress is a form of race-based stress triggered by real or perceived
discriminatory racial encounters experienced directly or vicariously. Racial stress symptoms
resemble post-traumatic stress disorder, which is linked to significant cognitive and emotional
disturbances. Objectives: This study investigated the relationship between racial stress symptoms
and executive functioning. It explored the moderating effects of potentially protective factors like
racial socialization processes, ethnic identity, and proportion of time spent in Canada (PTSC).
Methods: Seventy-three participants (M = 29.01 years, SD = 11.10 years; 42 women, 30 men, and one
non-binary) were recruited through purposive and convenience sampling and subsequently
completed online measures of racial stress, executive functioning (EF), ethnic identity, and racial
socialization. Demographic data were also collected. Results: About 20% of participants reported
clinically significant symptoms in at least one racial stress domain. Racial stress, executive
functioning, and racial socialization were significantly associated. Ethnic identity and racial
socialization were significantly associated. Ethnic identity and PTSC moderated the relationship
between racial stress and EF in such a way that lower levels of ethnic identity and higher PTSC,
respectively, predicted a worse effect of racial stress on two domains of EF. Conclusion: Racialized
individuals experience high levels of racial socialization. Although there are differences in those
levels across and within minoritized communities, these high levels of racial stress likely lead to
executive dysfunction akin to traditional stress. Environmental variables like minority status and
high rates of discrimination likely contribute to this association. Specific aspects of the psychological
impact of racial discrimination on EF are moderated by PTSC and ethnic identity.

Keywords: Racial Discrimination, Racial Stress, Executive Functioning

Canada’s  visible  minority @ and traumas are tied to an increased risk of
Indigenous populations are growing, and the  developing more severe and chronic post-
occurrence of trauma among Canadians of  traumatic stress disorder (PTSD) than for non-
colour is high (e.g., Williams et al,, 2022). Such  Hispanic white individuals (Alegria et al., 2013;
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Sibrava et al., 2019). Notably, racially motivated
surveillance, policing, and extrajudicial killings
(Bor et al,, 2018; Edwards et al,, 2019; Hayle et
al,, 2016; Wortley, 2019), whether witnessed or
experienced, have deleterious effects on Black
individuals’ mental health (Bor et al., 2018). The
legacy of colonization perpetuates
intergenerational trauma within Indigenous
communities (Barnes & Josefowitz, 2019; Cheah
& Nelson, 2004; Currie et al., 2013). The rise of
anti-Asian xenophobia during the COVID-19
pandemic caused hate incidents to skyrocket
(Yellow Horse et al, 2021). Both direct and
vicarious experiences of racism have been
associated with trauma symptoms such as
hyperarousal (Anderson, 1989; Williams et al,,
2021), anger reactions (Bor et al., 2018), anxiety,
and depression (Berger & Sarnyai, 2015; Heard-
Garris et al., 2018).

The growing body of evidence linking
racial discrimination and mental health
culminated in a theory proposed by Carter
(2007) in which discriminatory racial
encounters (ranging from microaggressions
[Skiba & Williams, 2014] to racially motivated
killings [Buhler, 2017]) constitute the
mechanism through which symptoms of racial
trauma develop. This conceptualization of racial
trauma departs from clinical descriptions, but
its symptoms overlap with PTSD. If racial
trauma is conceptually different from PTSD, it
raises the question of whether individual
differences in the experience of racial stressors
affect cognitive functioning similarly to non-
racial stressors.

Executive Functions (EFs)

Executive functions (EFs; see Appendix
for full list of abbreviations) are higher-order
cognitive skills that help coordinate other
cognitive and behavioural functions (Roth et al,,
2005). EFs include working memory, inhibition,
attention, emotional regulation, and cognitive
flexibility. EFs are regulated by prefrontal brain
systems (Rahdar & Galvan, 2014; Shen et al,
2020) containing a high density of receptors for
the stress hormone cortisol (McKlveen et al,
2013). Accordingly, stress has been consistently

associated with EF disruption (Rahdar & Galvan,
2014; Shields et al.,, 2016). This study examined
whether that relationship held when the
stressors were race-based.

Protective Factors

In addition to the negative consequences
of stress, literature on traditional stress has
identified resilience factors as a necessary
consideration. Coping strategies such as positive
reappraisal and social support are linked to a
reduced risk of developing PTSD (Laffaye et al,,
2008; Prati & Pietrantoni, 2009). This study
investigated whether race-specific factors exist
that foster racial stress resilience, as described
below.

Ethnic Identity and Birthplace

Individuals differ in the strength of their
ethnic identity (EI), or the extent to which they
feel clarity on the ethnic aspects of their identity.
A strong sense of El can provide a buffer against
the effects of racial stress (Umana-Taylor et al,,
2018). However, the effect of EI on racial stress
depends on an individual’s birthplace (termed
nativity status in other literature; i.e.,, native-
born, or foreign-born). A strong sense of EI has
been associated with lower race-based distress
among immigrants to the U.S. (i.e., foreign-born)
but with exacerbated distress for U.S.-born
individuals (Mossakowski etal., 2019; Vangetal,,
2015). Therefore, an individual’s country of
birth may prove to be a key consideration when
determining whether a strong sense of EI makes
someone vulnerable or resilient to racial stress.
This study further probed Mossakowski’s
findings by investigating EI and birthplace’s
relationship to racial stress and EF.

Racial Socialization (RS)

Racial socialization (RS) refers to how
families communicate about racial dynamics to
help youth cope with racial discrimination
(reviewed by Lesane-Brown, 2006). For
instance, Anderson and Stevenson (2019) found
that RS can protect Black youth against racial
discrimination’s negative effects, as it can foster
the development of healthy racial identities.
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Similarly, Berkel etal. (2010) and Xie etal. (2021)
found that high RS was associated with better
psychosocial outcomes in Latinx and Asian
youth, respectively. In contrast, Phinney and
Chavira (1995) found that parental RS was not
linked to adolescent outcomes in a sample of
Asian American, Mexican American, and African
American families. Studies investigating racial
coping in Indigenous individuals or family
structures have focused on cultural resilience
instead of RS, due to the unique history and
perspectives of Indigenous Peoples in North
America (e.g., Kirmayer et al,, 2011). Spence and
colleagues (2016) found that high levels of
cultural resilience compensated for the
detrimental effects of racial discrimination on
levels of stress in Indigenous adults from the
Kettle and Stony Point First Nation. The
discrepancy in findings of RS and coping may be
partly accounted for by differing
operationalizations of RS. Recently, two main
patterns of RS have been identified: Legacy and
Literacy. With Legacy RS, parents aim to
increase youths’ knowledge about racial
dynamics by unidirectionally communicating
their beliefs, attitudes, and ideological and
historical messages (Stevenson, 2014). In
contrast, Literacy RS encourages bidirectional
communication between caregivers and youths,
and teaches youth to decode, reappraise, and
resolve racially stressful events (Anderson &
Stevenson, 2019). Conversely to Legacy RS,
Literacy RS aims to equip youths with the skills
to handle racial stress, notably through racial
self-efficacy coping (Anderson & Stevenson,
2019). This study investigated both patterns as
protective factors for racial stress symptoms.

Current Study

The literature linking racial stress
symptoms and EF is primarily focused on the
United States. Addressing the racial trauma of
Canadian minorities in psychology research is
profoundly challenging due in part to structural
inequities ingrained in methodologies that
perpetuate exclusion and harm (Webb et al,
2022). Consequently, the limited availability of
Canadian race-based data (e.g., Williams et al,,

2022) falsely supports the idea that the
repercussions of oppression on Indigenous and
Black individuals and people of colour in Canada
are not as harmful as those in the U.S. (Maynard,
2017). Thus, the overarching aim of this project
was to generate distinct Canadian race-based
psychological data on this topic. From past
literature, we hypothesized that individuals who
experienced more racial stress would
experience more EF impairment compared to
those who experienced less racial stress.
Additionally, we hypothesized that Indigenous
and Black individuals and people of colour who
have resided in Canada for a larger proportion of
their lives would experience more racial stress
compared to those who have resided in Canada
for a smaller proportion of their lives due to
increased exposure to racially charged
experiences.

RS, EI, and birthplace were examined as
potential resilience factors. Birthplace was
computed as the continuous variable
“proportion of time spent in Canada” (PTSC; see
Methods). Based on previous findings, we
hypothesized that individuals with a greater
PTSC would experience more racial stress-
induced EF disruption than those with a smaller
PTSC. Similarly, we hypothesized that
individuals with a stronger sense of EI would
experience less racial stress-induced EF
disruption than those with a weaker sense of El.

Based on prior literature, we
hypothesized that Literacy RS would be
associated with better EF and lower levels of
racial stress, while the associations would be
reversed for Legacy RS. We also hypothesized
that individuals who have experienced more
Literacy RS would show less racial stress-
induced EF disruption compared to those who
have experienced less Literacy RS. Finally, we
hypothesized that individuals who have
experienced more Legacy RS would show more
racial stress-induced EF disruption compared to
those who have experienced less Legacy RS. To
our knowledge, this is the first Canadian study to
investigate race-specific and individual-
differences resilience factors for racial stress.
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Methods
Participants

Seventy-three participants (Mg = 29.01
years, SDqg. = 11.10 years; Range = 18-62 years;
42 women, 30 men, one non-binary person)
completed online measures of racial stress,
racial socialization, EI, and EF, and provided
demographic data such as self-reported racial
identification. Racial identification categories
were provided, but participants were also able
to identify as they wished within an open-text
field. It is important to note that while racial
identification was selected as a measure of
community belonging in this study, the authors
understand that race itself is a socio-political
construct without any true biological basis that
haslong served as a tool for oppressive practices
and structural inequalities (Flanagin, Frey, &
Christiansen, 2021; Flanagin, Frey, Christiansen,
& Bauchner, 2021), and examined their
outcomes in relation to racial identification with
this premise in mind. The recruitment process
involved leveraging racialized and prominent
immigrant-populated hubs, hosting events and
research fairs, and setting up pop-up booths in
Halifax, Nova Scotia. Additionally, recruitment

posters were uploaded to social media
platforms, online forums, and university
internal systems. Finally, recruitment also

involved snowball sampling. The current study
was part of a larger research study involving
electroencephalographic data collection and a
computerized visual stimuli detection task
completed in the laboratory. Accordingly, the
eligibility criteria for this study included being at
least 18 years old; having normal or corrected-
to-normal vision; having no history of seizure or
neurocognitive or psychiatric disorder; and self-
identifying as Indigenous, Black, person of

! The guidance and information document for using
bonus points as an incentive for research was provided
by the current research’s University Research Ethics
Board (REB.INFO.506). Importantly, to ensure that
participation in the research is voluntary and to
minimize the risk of undue inducement, faculty
members who offered bonus points for participation in

colour, or a combination of those identities.
Participants who were students enrolled at the
university where the research took place were
eligible for a maximum of two bonus points in a
participating half-unit credit course as per
departmental policies. ! All participants were
compensated with $40 for their time. They
received a $10 Amazon gift card for completing
the questionnaire, and $30 in cash for
completing the electroencephalographic
component of the study. Some participants were
also eligible for reimbursement if they required
cornrows to facilitate access to the scalp for the
electroencephalography system.

Materials

Racial Stress

The Race-Based Traumatic Stress
Symptom Scale (RBTSSS; Carter et al, 2013;
Carter & Sant-Barket, 2015) is a 52-item scale
that assesses reactions to one memorable
discriminatory racial encounter across seven
dimensions:  depression, anger, physical
reactions, avoidance, intrusion,
hypervigilance/arousal, and low self-esteem.
Participants rated the severity of their reactions
on a five-point Likert scale ranging from 0 (does
not describe my reaction) to 4 (this reaction
would not go away). Cronbach’s alphas for each
scale range between 0.66 and 0.90. Participants’
raw scores were standardized using the
sample’s mean and standard deviation (Carter &
Sant-Barket, 2015).

EF

The Behavior Rating Inventory of
Executive Function—Adult Version (BRIEF-A;
Roth et al., 2005) is a 75-item scale that assesses
nine domains of self-regulation: inhibit, shift,
emotional control, self-monitor, initiate,

the current study also provided a comparable activity
with comparable time and effort for a comparable
reward for students who did not wish to participate in
research. Per university policy, students may not pass a
course based on bonus points alone (e.g., bonus points
cannot be used to bump a student from a 48% to a
50%). There was no partnership with a specific
professor.
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working memory, plan/organize, task-monitor,
and organization of materials. Participants rated
the frequency of specific behaviours within
those domains over the past six months on a
three-point Likert scale ranging from 1 (never a
problem) to 3 (often a problem). Composite
indices captured participants’ ability to use
inhibitory skills and shifting attention to
modulate  their = behaviour  (Behavioral
Regulation Index; BRI) and their ability to
manage and monitor performance on tasks
efficiently (Metacognition Index; MI). A full-
scale score measured global EF (Global
Executive Composite; GEC), with higher scores
indicating greater impairment. Cronbach’s
alphas for this scale range between 0.93 and
0.96 (Roth et al,, 2005).

Proportion of Time Spent in Canada (PTSC)
and Ethnic/Racial Identity

To quantify the proportion of time spent
in Canada, participants indicated the number of
years they lived in Canada, which was then
divided by their age.

The revised Multigroup Ethnic Identity
Measure (MEIM-R; Phinney & Ong, 2007) is a
six-item survey with commitment and
exploration subscales. Participants indicated
their agreement with each item on a five-point
Likert scale ranging from 1 (strongly disagree) to
5 (strongly agree). Cronbach’s alphas for the
scale range between 0.76 and 0.78 (Phinney &
Ong, 2007).

Racial Socialization (RS)

Literacy RS. The Racial Socialization
Competency Scale (RaSCS; Anderson et al.,, 2020)
is a 27-item scale with three subscales:
Confidence, Skills, and Stress. While the scale
was initially developed to assess parental RS
skills and confidence, it was modified for
individual assessment in this study. For each
item, participants were given two prompts for
current confidence and skills (i.e., I believe I can
and I am/would be prepared to, respectively)
and one modified prompt for RS teachings
received from caregivers (i.e., growing up, my
parent/caregiver taught me to). Participants
rated their experience on a five-point Likert

scale ranging from 1 (I do not believe I can; I am
not/would not be prepared to; and growing up,
my parent/caregiver did not teach me to) to 5 (I
greatly believe I can; I am/would be greatly
prepared to; and growing up, my
parent/caregiver greatly taught me to). Each
subscale could contribute a maximum of 135
points toward the total score of 405 points.
Legacy RS. The Family Racial
Socialization Scale (FRSS) is a nine-item scale
that measures the content and frequency of RS
messages received by participants from their
families (Coleman & Stevenson, 2013).
Participants rated the frequency of statements
on a five-point Likert scale ranging from 1 (never)
to 5 (very often). The Cronbach’s alpha for the
total scale is 0.95 (Coleman & Stevenson, 2013).

Procedure

Participants were sent an email link to
the online demographic questionnaire, MEIM-R,
RaSCS, FRSS, BRIEF-A, and RBTSSS. Before
beginning the questionnaires, participants
digitally signed the informed consent.
Participants were instructed to complete the
survey privately and had no time limit for
completion. Upon completion, participants were
thanked for their  participation and
compensated.

Data Analysis

All data analyses were performed using
IBM SPSS Statistics 27.0. All analyses were
conducted at the sample level due to a lack of
power within the various self-reported racial
identification sub-groups. To protect anonymity,
self-reported identification sub-groups
containing two or fewer participants were
aggregated. Where possible, data stratified by
self-reported racial identification sub-groups
are presented in a scatterplot. Bivariate Pearson
correlations were run to investigate the
relationships between study variables. Several
moderation analyses were conducted using the
PROCESS macro (Hayes, 2013) with the BRIEF-
A composites as dependent variables, the
RBTSSS subscales as the independent variables,
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and PTSC, Literacy RS, Legacy RS, and EI as
moderators. Supplemental moderation analyses
were conducted with each appropriate subscale
of the BRIEF-A composites as independent
variables if the analysis with that composite was
significant (e.g., if PTSC significantly moderated
depression and BRI, supplemental analyses
were run with inhibit, shift, emotional control,
and self-monitor). The Literacy RS subscales
were used as moderators in follow-up analyses
if the Literacy RS total scale moderator was
significant. ~ Finally, for all significant
moderations, post-hoc simple slope analyses
were performed in which data were grouped in
low (one standard deviation below the mean),
moderate (mean), and high (one standard

deviation above the mean) -categories to
examine group differences in BRIEF-A scores.

An elevation in psychopathological
symptoms is clinically significant at one
standard deviation above the mean. Elevations
on the RBTSSS were calculated accordingly for
each subscale (see the Results section).

Results

On average, participants spent 36% of
their life in Canada (M = 0.36, SD = 0.40, Range =
0.002-1.00). Table 1 shows participants’ PTSC
by self-reported racial identification.

Table 1

Self-Reported Racial Identification and PTSC
Racial Identification n % PTSC M(SD)
Asian or Pacific Islander 22 30.14 0.32(0.40)
Black or African Canadian 19  26.03 0.35(0.40)
Indigenousa 3 4.11 1.00(0.00)
Black or African Canadian and Indigenous 4 5.48 1.00(0.00)
Latinx/Hispanic non-white 6 8.22 0.18(0.24)
Other (Indian) 3 4.11 0.03(0.02)
Other (Middle Eastern) 4 5.48 0.22(0.36)
Other (Multiracial) 2 2.74 0.55(0.64)
Other (South Asian) 2 2.74 0.48(0.60)
Did not self-identify 8 10.96 0.29(0.30)
Total 73 100 -

Note. PTSC = proportion of time spent in Canada; M = mean; SD = standard deviation. PTSC was computed by dividing
participants’ age, in years, by the number of years they lived in Canada. Participants were allowed to check more than one
box. These multiple selections are reflected by categories joined by “and.”

When participants selected “Other,” they were asked to specify by writing their racial self-identification.
aParticipants who self-identified as Indigenous were asked to indicate their group and community. To protect anonymity,
values related to specific Indigenous groups and communities are not disclosed in this study.
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Descriptive Analyses

Scores on the RBTSSS at the sample level
were considered elevated if they were greater
than 61 (i.e, approximately one standard
deviation above the group mean). Clinical
elevations could not be computed by self-
reported racial identification sub-groups due to
lack of power. Group data from the RBTSSS
revealed that between 16% and 22% of
participants reported clinical elevations on at
least one racial stress symptom scale (total scale
= 16.44%, depression = 16.44%, intrusion =
17.81%, anger = 21.92%, hypervigilance =
17.81%, physiological arousal = 21.92%, low
self-esteem = 19.18%, and avoidance = 21.92%).
Participants reported moderate levels of
Literacy RS (M = 285.62, SD = 57.00, Range =
115-400) and moderate levels of Legacy RS (M

=24.92,5D =5.75, Range = 12-37). For Literacy
RS specifically, participants reported higher
levels of Confidence (M = 103.71, SD = 16.70,
Range = 49-135) and Skills (M = 101.99, SD =
19.76, Range = 34-135) than Growth (M =79.92,
SD = 32.60, Range = 115-400). On average,
participants reported a strong sense of ethnic
identity (M = 24.03, SD = 3.67, range = 14-30).
They also reported moderate levels of GEC
difficulties (t = 54, percentile rank = 65),
moderate levels of BRI difficulties (¢t = 54,
percentile rank = 63), and moderate levels of MI
difficulties (t = 55, percentile rank = 69). Table 2
shows the descriptive statistics for all scales in
this study. The data for focal measures stratified
by self-reported racial identification can be
found in Table 3. Importantly, there is
considerable individual variation in the scale
scores.

Table 2
Descriptive Statistics for Study Scales and Subscales
Variable M SD Minimum  Maximum
RBTSSS
Total racial stress symptoms 52.01 9.52 38.13 72.80
Depression 51.76 9.86 39.76 79.66
Anger 5191 9.67 39.07 71.67
Hypervigilance 51.84 9.75 39.41 71.46
Physiological arousal 51.54 10.10 41.02 75.59
Low self-esteem 51.68 9.90 39.60 78.41
Avoidance 51.47 10.09 40.83 71.39
FRSS
Legacy RS 2492 5.75 12.00 37.00
RaSCS
Literacy RS 285.62 57.00 115.00 400.00
49.00
Confidence 103.71 16.70 135.00
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Skills 101.99 19.76 34.00 135.00
Growth 79.92 32.60 27.00 135.00
MEIM-R
Total Ethnic Identity Scale 24.03 3.67 14.00 30.00
BRIEF-A
Global Executive Composite 114.362 26.17 72.00 171.00
Behavioral Regulation Index 48.78a 10.97 31.00 75.00
Inhibit 12.78 3.14 8.00 22.00
Shift 10.03 2.61 6.00 16.00
Emotional control 16.95 5.21 10.00 27.00
Self-monitor 9.03 2.17 6.00 15.00
Metacognition Index 65.58a 15.57 41.00 102.00
Initiate 13.18 3.80 8.00 24.00
Working memory 13.41 3.78 8.00 23.00
Plan/organize 16.32 4.30 10.00 27.00
Task-monitoring 10.04 2.57 6.00 15.00
Organization of materials 12.63 3.68 8.00 23.00

Note. N = 73. BRIEF-A = Behavior Rating Inventory of Executive Function—Adult version; FRSS = Family Racial Socialization
Scale; MEIM-R = Multigroup Ethnic Identity Measure—Revised; RaSCS = Racial Socialization Competency Scale; RBTSSS =
Race-Based Traumatic Stress Symptom Scale; RS = racial socialization; M = mean, SD = standard deviation.

aT-scores and percentile ranks were derived from the average raw scores and the average sample age using the combined
gender norms listed in Appendix A of the BRIEF-A professional manual (Roth et al., 2005).
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Table 3
Descriptive Statistics for Focal Scales by Self-Reported Racial Identification
RBTSSS RaSCS FRSS MEIM-R BRIEF-A
Variable
M(SD) M(SD) M(SD) M(SD) M(SD)

Asian or Pacific 287.59

Islander 50.81(8.26) (56.26) 23.41(6.17) 22.95(3.05) 115.68(25.02)
Black or African

Canadian 51.73(11.44) 285.58(63.35) 27.05(4.85) 24.37(3.39) 116.63(26.85)
Indigenous 56.80(2.87) 292.33(16.56) 23.67(0.58) 26.33(2.89) 107.00(7.94)
Black or African 99175

Canadian and 58.22(1.60) (36 .36) 29.25(6.02) 27.75(2.22) 113.00(10.80)
Indigenous '

Latinx/Hispanic

non-white 51.64(7.89) 257.50(60.28) 26.17(6.37) 23.17(5.85) 121.50(21.37)
Other (Indian) 42.88(3.48) 295.00(41.22) 20.00(5.57) 26.33(2.52) 113.33(44.75)
Other (Middle 58.22(8.39) 310.75(62.59) 22.00(3.56) 22.75(1.50) 95.50(13.08)
Eastern)

Other (Multiracial)  56.61(7.31)  279.50(2.12) 30.50(0.71) 26.00(5.66) 156.50(20.51)
Other (South Asian)  41.23(2.11) 276.50(31.82) 19.50(9.19) 22.50(0.71) 114.00(16.97)
Did not self-identify 53.26(12.87) 283.50(82.98) 24.63(5.48) 23.75(5.01) 102.75(21.49)

Note. N = 73. BRIEF-A = Behavior Rating Inventory of Executive Function—Adult version; FRSS = Family Racial Socialization
Scale; M = Mean; MEIM-R = Multigroup Ethnic Identity Measure—Revised; RaSCS = Racial Socialization Competency Scale;
RBTSSS = Race-Based Traumatic Stress Symptom Scale; SD = standard deviation.

Correlational Analyses

Bivariate Pearson correlations revealed
moderate, positive correlations between EI and
Legacy RS, r(72) = 0.33, p =.005, and EI and all
aspects of Literacy RS (Confidence, r[72] = 0.36,
p = .002; Skills, r[72] = 0.42, p < .001; Growth,
r[72] = 0.41, p <.001; Total RS, r[72] = 0.48,p <
.001). EI was not significantly associated with
total racial stress symptoms, r(72) = 0.05, p =
.691; PTSC, r(72) =-0.08, p =.547; or EF, r(72) =
0.11, p =.373.

Confidence was associated with less
severe depression, r(72) = -0.26, p = .028, and
fewer low self-esteem symptoms, r(72) = -0.35,
p = .002. Confidence was also associated with
lowered scores in shift, r(72) = -0.30, p = .011;
self-monitor, r(72) = -0.24, p = .038; initiate,

r(72) =-0.30 p =.011; working memory, r(72) =
-0.26, p = .028; plan/organize, r(72) =-0.41, p <
.001; task-monitor, r(72) = -0.32, p =.006; and
organization of materials, r(72) =-0.31, p =.008.
Confidence was also associated with lowered
overall EF difficulties, r(72) =-0.32, p =.005, and
metacognitive scores, r(72) = -0.38, p = .001.
Skills was associated with less severe symptoms
of low self-esteem, r(72) = -0.27, p = .024, and
lowered plan/organize, r(72) = -0.29, p = .014;
task-monitor, r(72) = -0.24, p = .05; and
metacognitive difficulties, r(72) =-0.26, p =.031.
Legacy RS was significantly associated with
increased global EF, r(72) = 0.24, p = .041;
plan/organize, r(72) = 0.24, p = .039; task-
monitor, r(72) = 0.26, p = .029; organization of
materials, r(72) = 038, p = .001; and
metacognitive scores, r(72) = 0.27, p = .022.

HP]J - Spring 2024 - 4(1) | Page 21



HEALTHY
POPULATIONS
JOURNAL

HP]

Legacy RS was also associated with more severe
total symptoms of racial stress: r(72) = 0.26,p =
.027. Literacy RS and Legacy RS were not
significantly correlated. Finally, as shown in
Table 4, bivariate analyses revealed that
symptoms of racial stress were robustly
associated with increased EF difficulties across
several scales. The overarching relationship
between racial stress symptoms and global

Figure 1

Association Between Racial Stress and Executive Function by Self-Reported Racial Identification

executive function stratified by self-reported
racial identification is presented in Figure 1.
While some group sample sizes are small, which
limited the power to detect group effects, the
correlation appears in the same direction for all
groups with more than two participants—that
is, experiencing more racial stress symptoms is
associated with experiencing more severe

executive dysfunction.
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OBJ/AC and Indigenous
O Did not self-identify
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Note. N =73, r = 0.36, p =.002. The x-axis reflects total scores on the Race-Based Traumatic Stress Symptom Scale. The y-
axis reflects scores on the Global Executive Composite of the Behavior Rating Inventory of Executive Function—Adult
version. API = Asian or Pacific Islander, B/AC = Black or African Canadian, L/H n-w = Latinx/Hispanic non-white, Mid. East.

= Middle Eastern.
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Table 4
Bivariate Pearson Correlations for Racial Stress (RBTSSS) and EF (BRIEF-A)

Variable Inhibit shife ~Lmotional Self- e Working ) Jorganize 125K Organmization  po, oy e
control monitor memory monitoring of materials
Total scale 0.30* 0.30%  0.40% 026 022  0.25% 0.27* 0.21 0.32* 0.40* 0.30* 0.36*
Depression 021 027*  0.33* 020  0.12 0.14 0.15 0.16 0.28* 0.32* 020 0.27*
Intrusion 0.33* 0.31*  0.36* 018 014 0.20 0.17 0.14 0.21 037* 020 0.29*
Anger 0.29%* 0.27*  0.52% 0.29%  0.24*%  0.24* 0.25* 0.22 0.27* 0.45% 0.29*% 0.38%
Hypervigilance 0.26* 0.23*  0.34* 0.24*  025%  0.27* 0.32* 0.22 0.33* 0.34* 0.33* 0.36*
P:i’jl‘l‘;golglcal 017 017  0.26* 017  0.08 0.16 0.19 0.14 0.25* 0.25%* 0.19 0.23*
L:SVt"eSe‘;llf' 0.36* 0.39*  0.30% 0.33* 038* 0.37* 0.36* 0.32* 0.42% 0.40%* 0.43* 0.45*
Avoidance 0.25% 0.18 0.21 018 021 0.18 0.23 0.06 0.20 0.25% 021 0.24*

Note. BRI = Behavioral Regulation Index; BRIEF-A = Behavior Rating Inventory of Executive Function—Adult version; GEC = Global Executive Composite; MI =
Metacognition Index; RBTSSS = Race-Based Traumatic Stress Symptom Scale. Higher scores on the BRIEF-A indicate more difficulties with executive functioning.
*p<.05

**p<.00
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RS

Neither Legacy nor Literacy RS
significantly moderated the relationship
between racial stress and EF, all Fs(3, 69) < 2.44,
all ps >.123.

EI

Physiological arousal, EI, and their
interaction significantly accounted for 11.21%
of the variance in BRI: F(3, 69) = 2.90, p = .041,
R? = 11. Physiological arousal, b = 1.83, t = 2.30,
p = .023, and EI, b = 3.60, t = 2.00, p = .050,
significantly predicted an increase in BRI. The
interaction was significant: b =-0.07,t=-1.99, p
= .051. Post-hoc simple slopes showed that the
effect of physiological arousal on BRI was
enhanced for individuals with a lower, b = 0.50,
t =292, p =.005, and moderate sense of El, b =
0.26, t = 2.10, p = .039, but not for those with a
higher sense of EI, b = .02, t = 0.11, p = .909
(Figure 2).

Figure 2
Interaction of Physiological Arousal and Ethnic
Identity in Relation to Behavioral Regulation
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Note. N = 73. The x-axis reflects scores on the Physiological
Arousal subscale of the Race-Based Traumatic Stress
Symptom Scale. The y-axis reflects scores on the Behavioral
Regulation Index of the Behavior Rating Inventory of
Executive Function—Adult version. Low ethnic identity
(EI; -1 SD) corresponds to a score of 20 on the Multigroup
Ethnic Identity Measure—Revised (MEIM-R), moderate EI
(mean) corresponds to a score of 24 on the MEIM-R, and

R.

Supplemental analyses revealed that
inhibit and shift, subscales of the BRI, were
similarly moderated. The model with
physiological arousal, EI, and their interaction
accounted for 11.24% of the variance in inhibit:
F(3, 69) = 2.90, p =.041, Rz = .11. Physiological
arousal, b=0.60,t=2.64p=.01,and EL, b = 1.32,
t = 2.56, p = .013, significantly predicted an
increase in inhibit score. The interaction was
significant: b =-0.02,t =-2.46, p =.017. Post-hoc
simple slopes revealed that the effect of
physiological arousal on inhibit was enhanced
for individuals with a lower sense of EI, b = 0.13,
t = 2.71, p = .009, but not for those with a
moderate, b = 0.05, t = 1.35, p = .182, or higher
sense of El, b =-0.04, t =-0.75, p = .458 (Figure
3).

Figure 3
Interaction of Physiological Arousal and Ethnic
Identity in Relation to Inhibit
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Note. N = 73. The x-axis reflects scores on the Physiological
Arousal subscale of the Race-Based Traumatic Stress
Symptom Scale. The y-axis reflects scores on the Inhibit
subscale of the Behavior Rating Inventory of Executive
Function—Adult Version. Low ethnic identity (EI; -1 SD)
corresponds to a score of 20 on the Multigroup Ethnic
Identity Measure—Revised (MEIM-R), moderate EI (mean)
corresponds to a score of 24 on the MEIM-R, and high EI
(+1 SD) corresponds to a score of 27 on the MEIM-R.

The model with physiological arousal,
El, and their interaction significantly accounted
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for 10.89% of the variance in shift: F(3, 69) =
2.81, p =.046, Rz = .10. Physiological arousal, b =
0.50, t = 2.64, p =.010, and EL, b = 0.98, t = 2.29,
p = .025, significantly predicted an increase in
shift score. The interaction was significant: b = -
0.02, t = -2.44, p = .017. Post-hoc simple slopes
revealed that the effect of physiological arousal
on shift was enhanced for those with a lower
sense of EI, b=0.11,t=2.77, p =.007, but not for
those with a moderate, b=0.04,t=1.45,p=.151,
or higher sense of EI, b =-0.03, t = 0.66, p =.512
(Figure 4).

Figure 4
Interaction of Physiological Arousal and Ethnic
Identity in Relation to Shift

55
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Note. N = 73. The x-axis reflects scores on the Physiological
Arousal subscale of the Race-Based Traumatic Stress
Symptom Scale. The y-axis reflects scores on the Shift
subscale of the Behavior Rating Inventory of Executive
Function—Adult version. Low ethnic identity (EL; -1 SD)
corresponds to a score of 20 on the Multigroup Ethnic
Identity Measure—Revised (MEIM-R), moderate EI (mean)
corresponds to a score of 24 on the MEIM-R, and high EI
(+1 SD) corresponds to a score of 27 on the MEIM-R.

PTSC

Physiological arousal, PTSC, and their
interaction significantly accounted for 14.38%
of the variance in BRI: F(3, 69) = 3.36, p =.025,
R? = .14. PTSC significantly predicted a decrease
in BRI, b = -41.49, t = 2.29, p = .026, but not
physiological arousal, b = 0.01, t = 0.07, p = .94.
The interaction was significant: b=0.72,t=2.11,
p =.039. Post-hoc simple slopes showed that the
effect of physiological arousal on BRI was

enhanced for those with a moderate, b= 0.27, t =
2.02, p =.048, and higher PTSC, b = 0.56, t = 3.01,
p =.004, but not for those with a lower PTSC, b =
0.02,t=0.08, p =.933 (Figure 5).

Figure 5

Interaction of Physiological Arousal and
Proportion of Time Spent in Canada (PTSC) in
Relation to Behavioral Regulation
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Note. N = 73. The x-axis reflects scores on the Physiological
Arousal subscale of the Race-Based Traumatic Stress
Symptom Scale. The y-axis reflects scores on the Behavioral
Regulation Index of the Behavior Rating Inventory of
Executive Function—Adult version. Low proportion of time
spent in Canada (PTSC; -1 SD) corresponds to a PTSC of 0%,
moderate PTSC (mean) corresponds to a PTSC of 36%, and
high PTSC (+1 SD) corresponds to a PTSC of 76%.

Supplemental analyses showed that the
model with physiological arousal, PTSC, and
their interaction significantly accounted for
13.93% of the change in shift: F(3, 69) = 3.24, p
=.028, R?z = .14. PTSC significantly predicted a
decrease in shift score, b =-11.08, t =-2.54, p =
.014, but not physiological arousal, b =-0.02, t =
0.39, p =.695. The interaction was significant: b
=0.20,t=2.46, p =.017. Post-hoc simple slopes
revealed that the effect of physiological arousal
on shift was enhanced for those with a higher
PTSC, b =0.14, t=3.03, p =.004, but not for those
with moderate, b = 0.36, t = 1.69, p = .096, or
lower PTSC, b =-0.17, t = 0.38, p =.702 (Figure
6).
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Figure 6
Interaction of Physiological Arousal and

Proportion of Time Spent in Canada (PTSC) in
Relation to Shift
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Note. N = 73. The x-axis reflects scores on the Physiological
Arousal subscale of the Race-Based Traumatic Stress
Symptom Scale. The y-axis reflects scores on the Shift
subscale of the Behavior Rating Inventory of Executive
Function—Adult version. Low proportion of time spent in
Canada (PTSC; -1 SD) corresponds to a PTSC of 0%,
moderate PTSC (mean) corresponds to a PTSC of 36%, and
high PTSC (+1 SD) corresponds to a PTSC of 76%.

Discussion

Race-based research is necessary to
understand the contemporary effects of
oppression. In recent years, Canadian studies
show that the consequences of anti-Indigenous,
anti-Black, anti-Asian, and anti-Muslim racism
on well-being (e.g., Barnes & Josefowitz, 2019;
Chen et al,, 2020; Mahrouse, 2018; Williams et
al, 2022) mirror those outlined in American
studies, such as a higher prevalence of
psychiatric disorders (Cénat et al, 2023;
Hodgson et al, 2022). However, the EF
correlates of race-based stress have yet to be
identified, a particularly important endeavour
due to the staggering predictability of EF for
mental health and well-being.

This study investigated whether, like in
the case of traditional stress, EF was sensitive to
racial stress. Potential resilience factors for
racial stress-induced EF disruption were also
examined.

As hypothesized, higher levels of racial
stress were robustly associated with worse EF
across nearly all domains. While the data were
not stratified for this analysis, results suggested
that this general association held across all self-
reported racial identification groups with two or
more participants. This suggests that the brain
systems involved in regulating the effects of
traditional stress may also regulate the effects of
racial stress and disrupt the same EF domains as
traditional stress. This finding nuances the
current clinical understanding of stress-related
disorders across ethno-racial groups and
suggests that further changes to diagnostic
manuals may be warranted.

In contrast to our hypothesis, overall
racial stress symptoms were non-significantly
associated with EI. Additionally, there were no
significant zero-order associations between
racial stress symptoms and PTSC. These findings
contrast previous literature that showed links
between better psychosocial adjustment and a
stronger sense of EI (Umafa-Taylor et al., 2018;
Townsend et al, 2020) and between worse
PTSD symptoms and birthplace (Cénat et al,
2023; Mossakowski et al, 2019), although
further investigations with larger sample sizes
should investigate how these effects differ by
self-reported racial identification.

Given the sample’s average low PTSC,
individuals may have experienced a limited
number of discriminatory events that led to
racial stress, as they may have faced less
discrimination in their country of origin.
Alternatively, individuals immigrating to
Canada from countries where their racial group
is the majority may be initially less perceptive to
subtle racial prejudice in Canadian society.

As expected, Literacy RS was associated
with less severe symptoms of depression and
low self-esteem and with better EF across shift,
plan/organize, metacognition, and global EF
domains. Results suggest that the confidence
aspect of Literacy RS was associated with fewer
EF problems across a greater number of

domains (i.e, shift, self-monitor, initiate,
working  memory, plan/organize, task-
monitoring, organization of  materials,

metacognition, and global EF) than other
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Literacy RS skills. As hypothesized, Legacy RS
was associated with worse EF across
plan/organize, task-monitoring, and
organization of materials domains. It was also
associated with more severe racial stress
symptoms of intrusion, anger, hypervigilance,
physiological arousal, and total symptoms.
Taken together, these findings provide further
support to the conceptual distinction of patterns
of RS (Anderson & Stevenson, 2019) and the
evidence that Literacy RS, and not Legacy RS,
accounts for the positive outcomes associated
with better psychological adjustment in Black
individuals (Anderson & Stevenson, 2019;
Stevenson, 2014). This is likely due to the
effective rehearsal of racial coping skills in
Literacy RS, compared to coping strategies like
emotion-focused or avoidance in Legacy RS
(Anderson & Stevenson, 2019), which are often
identified as less effective (Penley et al., 2002;
Stanistawski, 2019).

As expected, more severe symptoms of
physiological  arousal predicted worse
behavioural regulation and attention shifting,
and this effect was enhanced for individuals
with a higher PTSC. This finding aligns with
prior evidence that birthplace plays a role in
determining the severity of racial stress
symptoms (Cénat et al., 2023; Mossakowski et
al,, 2019). The disparities that Indigenous, Black,
Asian, Latinx, and otherwise racialized
communities experienced during the COVID-19
pandemic and the mediatized police killings of
Black and Brown bodies exposed the
contemporary consequences of the Atlantic
slave trade and white nationalism (Eichstaedt et
al., 2021a; Eichstaedt et al., 2021b; Kim &
Botswick, 2020; Klein et al., 2023). Individuals
with longer-standing direct exposure to this
zeitgeist are likely more aware of its
consequences and, thus, more vulnerable to
racial stress-induced EF disruption.

As expected, individuals with a moderate
or lower sense of El were more vulnerable to the
effect of physiological arousal on behavioural
regulation, attention shifting, and inhibition,
which suggests a strong sense of EI may buffer
against the effect of racial stress. The PTSC and
El moderation findings suggest that attention

shifting and response inhibition are particularly
sensitive to race-based physiological arousal.
This symptom is also common in PTSD and
anxiety (American Psychiatric Association,
2022, pp- 250, 301) and makes it difficult to
function optimally in contexts that require
concentration and self-restraint, like school and
work. These findings highlight the importance of
contextualizing documented race-based
disparities in educational and occupational
achievement (Chetty et al., 2020; Gould, 2020;
McCarter, 2017; Owens & McLanahan, 2020)
and identifying resilience factors like EI that can
help close these gaps. Future research should
explore how resilience-based interventions
relate to achievement outcomes.

Unexpectedly, Literacy RS did not
significantly moderate the relationship between
racial stress and EF, despite significant
associations with less severe racial stress
symptoms and better EF. Similarly, while the
zero-order associations between Legacy RS and
racial stress and EF were as hypothesized,
Legacy RS did not significantly moderate the
relationship between racial stress and EF. These
findings suggest that other stress-related
constructs may Dbetter account for the
relationship between racial stress and EF.
Finally, given the low PTSC of our overall
sample, there may also be variables specific to
the newcomer experience influencing this
relationship that this study has failed to capture.

This study is not without limitations.
Firstly, the RaSCS contains a parental stress
subscale that was replaced with an individual
growth subscale. Changes to validated scales
need to be accompanied by careful
interpretations of results.

Secondly, the RBTSSS used to identify
racial stress symptoms has yet to be validated
for diagnostic purposes. Whether participants
met a clinical cut-point for a trauma and stress-
related disorder cannot be determined. RBTSSS
scores should be interpreted cautiously.

Thirdly, due to a lack of statistical power,
this study’s outcomes were not stratified by self-
reported racial identification groups or other
demographic variables. There exists a vast
heterogeneity of experiences between and
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within Indigenous, Black, Asian, and Latinx
communities (Buchanan et al,, 2021) that were
not captured in the current analysis. While the
consequences of racial discrimination affect all
racialized individuals, the extent of their impact
varies across and within communities.
Importantly, readers should keep the unique
legacies that Indigenous and African Nova
Scotian communities in Nova Scotia bear at the
forefront of their minds when interpreting the
results of the current study. While Indigenous
and African Nova Scotians are distinct groups of
peoples with distinct histories, they share
themes of cultural erasure, community
displacement, and ongoing systemic oppression
that can be uniquely traced to the beginning of
colonization. In the same vein, additional
markers of group heterogeneity, such as
ethnicity or nationality, were not presented in
this study alongside the self-reported racial
identification groups because it would have
likely  jeopardized the anonymity of
respondents. This study’s findings should be
interpreted according to the current scope of
racial identification operationalization. Future
studies should expand on the current findings
using larger sample sizes that will allow for the
disaggregation of data by various demographic
variables to obtain a deeper and more nuanced
understanding of various groups’ experiences in
relation to racial stress and behavioural and
emotional processes.

Despite its limitations, this study was the
first in Canada to examine the link between
racial stress and EF, emphasizing protective
factors and revealing consistent preliminary
patterns of individual-differences relationships
between them. A strong sense of EI and Literacy
RS were significantly associated with positive
racial stress and EF outcomes. It is hoped that
the findings from this study are used to amplify
the voices of participants and to support
advocacy efforts for better racially specific
interventions and programes.
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Appendix

Abbreviation List

BRI
BRIEF-A
EF

EFs

EI

FRSS
GEC
MEIM-R
MI

PTSC
PTSD
RaSCS
RBTSSS
RS

Behavioral Regulation Index

Behavior Rating Inventory of Executive Function—Adult version
Executive functioning

Executive functions

Ethnic identity

Family Racial Socialization Scale

Global Executive Composite

Multigroup Ethnic Identity Measure—Revised
Metacognition Index

Proportion of time spent in Canada
Post-traumatic stress disorder

Racial Socialization Competency Scale
Race-Based Traumatic Stress Symptom Scale
Racial socialization
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