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Abstract

Objective: This study examined whether the frequency of experiences of ethnic
microaggressions and the sensitivity to such experiences were associated with cortisol responses to
an acute social stressor (Trier Social Stress Test; TSST) among an ethnically diverse sample of
young adults (V= 109, Mage = 18.82 years, SD = 1.40 years, 74% female, 44% Latinx).

Method: Self-reported experiences of and sensitivity to microaggressions were assessed using the
Everyday Microaggressions Scale. Participants’ salivary cortisol was collected before,
immediately after, and at three 15-min intervals after the TSST (for a total of 5 salivary samples)
to assess their cortisol responses to an acute social stressor.

Results: Mixed model analyses revealed that experiencing a higher frequency of
microaggressions (o = .005) and being more sensitive to those experiences (o =.001) were
associated with a more blunted cortisol response (i.e., lower cortisol reactivity and recovery) to the
TSST, relative to experiencing a lower frequency of microaggressions and being less sensitive to
them. Furthermore, this blunted cortisol response to the TSST was more prominent among young
adults of Latinx and other ethnic backgrounds (i.e., biracial, African American, and Native
American) compared to their Asian American and non-Hispanic White peers (p=.034).
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Conclusion: Findings provide insight into the different ways in which experiences of ethnic
microaggressions can be associated with biological markers of stress.
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Microaggressions refer to indirect, subtle, or unintentional discrimination against members
of a marginalized group (Sue et al., 2007). For example, comments directed at racial and
ethnic minorities such as being told that they speak English well or that they are “articulate,”
may not always be a compliment, particularly when stated to someone whose first language
is English (Byrd, 2018; Sue, Capodilupo, Nadal, & Torino, 2008). These types of comments
can be harmful as they can convey demeaning connotations about a person’s abilities and
intelligence based on that person’s racial or cultural background (Byrd, 2018; Sue et al.,
2008). Although these messages can often be uttered in an unconscious, unintentional, or
joking manner (Sue et al., 2007), these subtle and commonplace verbal, behavioral, and
environmental indignities have been associated with a host of deleterious physical and
mental health outcomes.

Microaggressions have been associated with increased pain and fatigue (Nadal, Griffin,
Wong, Davidoff, & Davis, 2017), depression (Torres, Driscoll, & Burrow, 2010; Torres &
Taknint, 2015), anxiety and alcohol consumption (Blume, Lovato, Thyken, & Denny, 2012),
and marijuana use (Pro, Sahker, & Marzell, 2018). For college students, in particular,
experiencing microaggressions on campus has been documented as a significant challenge
which has caused students to disengage, and feel alienated and undermined (Casanova,
McGuire, & Martin, 2018; Forrest-Bank & Jenson, 2015; McCabe, 2009; Suérez-Orozco et
al., 2015; Torres et al., 2010; Torres & Taknint, 2015). Therefore, in order to mitigate these
adverse outcomes, it is important to identify factors associated with the harmful effects that
microaggressions may have on one’s health.

Although microaggressions have been shown to have repercussions for physical and mental
health, the mechanisms through which this occurs are not well understood. One factor that
may play a role in how microaggressions affect health is the cognitive or emotional appraisal
of such experiences, which has been theorized to be stressful above and beyond the
experience of a microaggression (Harrell, 2000). Due to the ambiguous nature of
microaggressions, they can yield a wide range of interpretations and reactions (Major,
Mendes, & Dovidio, 2013) including anger, resentment, anxiety, confusion, and curiosity
(Wang, Leu, & Shoda, 2011). Individuals’ subjective responses to stressful situations, such
as microaggressions, can be shaped by many factors including their outlook for the future
(Kaiser, Major, & McCoy, 2004), their perception of the perpetrator’s intent, and the
attributions they make for these experiences (Crocker, Voelkl, Testa, & Major, 1991).
Although research examining individuals’ reactions to microaggressions is scant (Lilienfeld,
2017), we purport that by examining sensitivity to microaggressions (i.e., the extent to which
individuals are bothered or upset by such experiences) we can better understand how
microaggressions relate to stress responses.
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Literature suggests that responses to microaggressions vary across individuals of different
ethnic backgrounds. Studies have found experiences of ethnic microaggressions to be related
to higher levels of perceived (i.e., self-reported) stress among African American graduate
students (Torres et al., 2010), and mild to moderate levels of traumatic stress in Latinx adults
(Torres & Taknint, 2015), both of which have, in turn, been related to higher levels of
depressive symptoms. Relatedly, a study by Huynh (2012) found perceived stress to mediate
the association between ethnic microaggressions and depressive and somatic symptoms
among Asian American and Latinx adolescents. Finally, a study by Wang and colleagues
(2011) showed that ethnic microaggressions were significantly associated with increased
levels of externalizing emotions (e.g., anger, resentment) and internalizing emotions (e.g.,
anxiety, shame, embarrassment) among Asian American and non-Hispanic White college
students. Notably, experiences of microaggressions were also associated with greater levels
of positive emotions (i.e., excitement and happiness) among non-Hispanic White students
only (Wang et al., 2011).

Although extant research provides valuable evidence regarding the effects of ethnic
microaggressions on health, their influence on specific biological markers of stress, such as
cortisol, is less understood. Cortisol is regulated by the hypothalamic-pituitary-adrenal
(HPA) axis, is released by the adrenal glands, and is considered to be one of the main
markers associated with the biological stress response (Hansen, Garde, & Persson, 2008).
Short-term activation of the HPA axis, and subsequent release of cortisol in response to
stressors is adaptive and necessary for everyday functioning. The release of cortisol consists
of a “reactivity” phase, where cortisol levels rise in response to an acute stressor, and a
“recovery” phase, where cortisol levels subsequently drop and return to baseline levels after
the stressor has ended (McEwen, 2018). HPA axis activation in response to stress is often
studied with the Trier Social Stress Test (TSST; Kirschbaum, Pirke, & Hellhammer, 1993),
which has been found to reliably induce stress and produce changes in salivary cortisol
through standardized stress-generating tasks (Allen et al., 2017). Although the release of
cortisol is an adaptive biological response to stressors we experience, both excessive and
blunted cortisol reactivity and recovery have been associated with negative mental and
physical health outcomes including depressive symptomatology, suppressed immune system
function, increased abdominal fat, and decreased cognitive abilities (Andrews, Ali, &
Pruessner, 2013; Eppel, 2009; Juster, McEwen, & Lupien, 2010; McEwen, 2008).

Recent studies have begun to examine differences in cortisol reactivity by ethnicity with
mixed results. Specifically, some studies have reported finding no ethnic differences on
cortisol reactivity (Yim, Quas, Cahill, & Hayakawa, 2010), while others have reported that
African Americans show blunted cortisol responses compared to other ethnic groups (e.g.,
non-Hispanic Whites and Latinxs; Chong, Uhart, McCaul, Johnson, & Wand, 2008; Urizar
et al., 2019). Furthermore, some studies have reported that Latinxs show greater cortisol
reactivity than non-Latinxs (Busse, Yim, & Campos, 2017). The experience of chronic
stressors, such as ethnic microaggressions, could potentially account for these ethnic
differences in cortisol responses, yet no studies, to our knowledge, have examined whether
ethnic microaggressions are associated with cortisol reactivity and recovery.
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However, a few studies have examined cortisol responses in relation to discrimination.
Results of these studies have shown that overt discrimination (i.e., differential treatment
based on race) and vicarious experiences of discrimination (i.e., exposure to the negative
treatment of others based on race) have been associated with blunted cortisol reactivity
(Huynh, Huynh, & Stein, 2017; Lucas et al., 2017; Richman & Jonassaint, 2008). These
studies included African American community (n= 85; Lucas et al., 2017) and college
student samples (7= 33; Richman & Jonassaint, 2008), as well as Latinx college student
samples (7= 36; Huynh et al., 2017), and utilized the TSST and other social-evaluative
stress tasks to investigate how discrimination was associated with cortisol reactivity.
Although these studies suggest that ethnic discrimination (e.g., overt, vicarious) and ethnic-
related stressors more broadly are associated with altered cortisol reactivity, studies
examining the role of ethnic microaggressions on cortisol responses are needed.
Microaggressions have distinct characteristics such as being more ambiguous, unpredictable,
more difficult to interpret, and potentially more stressful than instances of overt
discrimination (Sue et al., 2007, 2008). Additional gaps in the literature can be addressed by
studies that examine whether one’s sensitivity, or emotional response, to experiences of
ethnic microaggressions might influence their cortisol responses to stress, and whether this
association differs across ethnic groups.

Therefore, the current study examined whether the frequency of experiences of ethnic
microaggressions and the sensitivity to such experiences were associated with cortisol
responses to an acute stressor (TSST), while adjusting for participant gender. We also
investigated whether these associations differed by ethnicity. We hypothesized that overall,
young adults who experienced microaggressions more frequently and who were more
sensitive to microaggressions (i.e., were more bothered by microaggressions) would
demonstrate a higher cortisol reactivity compared to young adults who experienced
microaggressions less frequently and who were less sensitive to them. Furthermore, based
on previous research (Busse et al., 2017; Chong et al., 2008), we hypothesized that young
adults of Latinx and other ethnic backgrounds would show blunted cortisol reactivity (i.e.,
lower cortisol reactivity and recovery) compared to young adults of non-Hispanic White and
Asian American backgrounds.

Participants were eligible for the study if they were 18 years of age or older and were willing
to participate in a 2-hr study examining the association between stress and health.
Participants were excluded from this study if they had type 1 or type 2 diabetes or had
smoked any tobacco or nicotine products (e.g., cigarettes, tobacco, or vaporizers), and/or
used any medication containing corticosteroids (e.g., asthma inhalers, cortisone, and
prednisone) during the past 6 months. Participants were recruited using the Department of
Psychology subject pool and flyers posted around campus of a public university in southern
California. Participants received course credit and/or a gift card (up to $10) for
compensation.
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A summary of demographic characteristics is presented in Table 1. The current study
included 109 young adult undergraduates at a minority serving institution from diverse
ethnic backgrounds (44% Latinx, 24% Asian American, 19% non-Hispanic White, 9%
biracial, 3% African American, and 1% Native American). Almost a third (31%) of our
sample were second generation Latinx young adults (i.e., at least 1 parent was foreign born).

All study procedures were approved by the university’s institutional review board.
Participants who were interested in the study were asked to refrain from eating, exercising,
brushing their teeth and taking any medications at least 1 hr prior to their scheduled visit to
the laboratory to avoid any behaviors or substances known to interfere with salivary cortisol
(Kirschbaum et al., 1993). Upon arrival, participants responded to a brief eligibility screener
and completed written informed consent. Eligible participants were asked to provide the first
of five saliva samples to serve as a baseline prior to participating in the laboratory-based
TSST (described below).

Following the collection of their first salivary cortisol sample, participants were led to a
different room and completed the TSST (Kirschbaum et al., 1993), a protocol that reliably
elicits increases in salivary cortisol concentrations, is highly standardized, and has good
ecological validity (Allen et al., 2017). Exposure to the TSST protocol has been shown to
successfully stimulate HPA axis activity in healthy young adults (Campisi, Bravo, Cole, &
Gobeil, 2012) and has been administered with ethnically diverse samples (Busse et al., 2017,
Campos et al., 2014; Urizar et al., 2019; Yim et al., 2010) although some ethnic differences
in reactivity to the TSST have been reported (Chong et al., 2008; Hostinar, McQuillan,
Mirous, Grant, & Adam, 2014; Urizar et al., 2019). Additionally, the TSST was selected for
this study because exposure to a nondiscriminatory laboratory stressor allows us to examine
the association between HPA axis activity (i.e., cortisol reactivity) and microaggressions, a
chronic stressor (Busse, Yim, Campos, & Marshburn, 2017). As part of the TSST,
participants performed a video-recorded speech task and a mental arithmetic task in front of
a panel of two research confederates who wore lab coats and sat behind a desk to evaluate
the participant’s performance. First, participants were given a 5-min speech task (i.e.,
participant was asked to explain why there were qualified for a job position of their choice),
and then a 5-min mental arithmetic task (i.e., participant was asked to quickly subtract the
number 13 from a larger number [e.g., 789] serially until he or she reached zero).

Once the TSST tasks ended, participants were escorted back into the first room and were
asked to provide a second saliva sample. After providing the second saliva sample, they were
debriefed on the purpose of the TSST. Thereafter, participants rested while completing a
questionnaire packet, which included demographic questions and a measure assessing their
experiences of ethnic microaggressions. During this period, participants also provided saliva
samples every 15 min (at 15, 30, and 45 min following the TSST).

Demographics.—Participants answered several questions to obtain demographic
information that included their age (in years), gender (male/female), ethnicity (Latinx, Asian
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American, non-Hispanic White, biracial, African American, and Native American), annual
personal income, and parental education (averaged for both parents and used as a proxy for
socioeconomic status). Generational status was also assessed and was defined as first
generation if the young adult was not born in the United States, second generation if at least
one parent was not born in the United States, and third generation if both parents were born
in the United States.

Ethnic microaggressions.—The Everyday Microaggressions Scale (Huynh, 2012) was
used to assess the occurrences of ethnic microaggressions in the daily lives of young adults.
The instrument consists of 12 items scored on 6-point scale (0 = 0 times [never], 1 = once a
year [rarely], 2 = 3—4 times a year [sometimes], 3 = once a month [somewhat frequently], 4
= once a week [frequently], 5 = almost every aay [all the time]) and was used to determine
the frequency of experiencing ethnic microaggressions across 12 scenarios (e.g., “You are
mistaken as a service worker,” “Someone tells you that no one discriminates against your
ethnic/racial group”). The frequency of ethnic microaggressions was calculated by taking the
average of the scores across all 12 items (range of possible scores = 0-5), with higher scores
indicating higher frequency of ethnic microaggressions.

Sensitivity to microaggressions was measured by asking participants to indicate their
emotional reaction to the microaggressions they reported to have experienced. Sensitivity
was measured on a 5-point scale (-1 = this event made me feel good, 0 = it did not bother
me, 1 = it bothered me slightly, 2 = it upset me, 3 = it upset me extremely, Huynh, 2012).
Sensitivity to microaggressions was calculated by taking the mean of all items that were
endorsed (range of possible scores = -1 to 3), with higher numbers indicating that the
microaggression bothered the participant (e.g., higher distress).

Salivary cortisol.—Five total salivary cortisol samples were collected throughout the
study, including one sample before (baseline) and immediately after the TSST and 15, 30,
and 45 min after the TSST. Participants provided these samples using a passive drool
method by allowing saliva to pool in their mouths, and then being asked to hold a saliva
collection aid (similar to a straw) inside a collection tube using both hands (Granger et al.,
2007). They were instructed to tilt their head forward and carefully spit into the collection
tube. They were asked to repeat this procedure until they provided a minimum of 1.8 mL of
saliva. Salivary cortisol samples were analyzed via ELISA immunoassay (ELISA, IBL-
America, Minneapolis, MN). Intra- and interassay variability were both under 10%. Cortisol
values were then logarithmically transformed (base 10, converted from pg/dl to nmol/L),
given that salivary cortisol values are typically skewed, with higher values reflecting greater
cortisol levels).

A power analysis was conducted using G*Power to ensure an adequate sample size was
obtained (Faul, Erdfelder, Buchner, & Lang, 2009). Based on the medium effect size found
in past research that examined the relationship between ethnic microaggressions and cortisol
(Zeiders, Landor, Flores, & Brown, 2018), to obtain 80% power, a sample size of about 84
participants was needed. To account for missing data, a sample size of 109 participants were
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recruited for the current study to ensure adequate power. Pearson’s chi-square and analyses
of variance were conducted for categorical and continuous dependent variables, respectively,
to assess whether participant characteristics differed by ethnicity (see Table 1). Spearman
and Pearson’s correlations were used to help identify possible covariates. Age, generational
status and parental education (a proxy for socioeconomic status) were examined as potential
covariates but were not significantly associated with frequency of or sensitivity to
microaggressions or cortisol. Therefore, these variables were excluded from final analyses
for parsimony. Only participant gender was included as a covariate in subsequent analyses
due to well-documented gender differences in cortisol reactivity, with women generally
demonstrating lower cortisol reactivity to the TSST than men (see Liu et al., 2017 for
review). For analyses testing for group differences by ethnicity, data for biracial, African
American, and Native American young adults were grouped together (named “Other
ethnicity”) given their small sample sizes in this study (/s = 10, 3, and 1, respectively).

A mixed effect linear model was used to test for possible time and group effects of ethnic
microaggressions (frequency and sensitivity) and ethnicity (Latinx, Asian American, non-
Hispanic White, Other ethnicity) on salivary cortisol patterns over the five study time points
(baseline and 1, 15, 30, and 45 min post-TSST). This approach accounts for intraindividual
variation of baseline cortisol, missing data, unequally spaced data points, nonindependence
of repeated measures data, and is a more appropriate test for handling data that may violate
normality assumptions (Hruschka, Kohrt, & Worthman, 2005; Urizar et al., 2019; Yim et al.,
2010). This analytic approach also allows for the examination of within-and between-person
variation to the TSST and accounts for auto-correlation of observations across time. Finally,
it tests for linear, quadratic, and cubic cortisol patterns, which are particularly important to
examine when there are individual differences in participants’ cortisol peak reactivity and
recovery following the TSST.

The mixed model was estimated by maximum likelihood using SAS PROC MIXED. Simple
effect analyses testing average differences across groups and covariate-adjusted analyses that
additionally controlled for gender were conducted. The effect sizes for these time and group

effects are presented as partial eta squared (3), as is recommended for mixed models

(Baguley, 2009). A second, exploratory mixed effect linear model was performed to test for
significant two-way interactions (i.e., ethnic microaggressions by ethnicity) that could
influence ethnic microaggression effects on salivary cortisol. Main effects and interaction
terms of p < .05 were considered to be statistically significant. The simple effect slopes of
continuous variables (e.g., frequency and sensitivity of microaggressions) were then used
(by median split) to illustrate significant moderation effects by ethnicity. More specifically, a
dichotomized version of the frequency and sensitivity to microaggressions variables was
used via median split to better illustrate group differences (i.e., low vs. high frequency/
sensitivity to microaggressions) on cortisol responses. The least-squares means method was
used to compare group means for all significant effects. Casewise deletion of missing data
was used in all analyses.
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Descriptive Characteristics

On average, our sample was about 19 years of age (SD = 1.40 years, range 18-24), the
majority of whom were women (74%) and Latinx (44%). Participants of Latinx and Asian
American ethnicities were more likely to be first generation (i.e., not United States born),
compared to participants of non-Hispanic White and other ethnic backgrounds, X2(6) =
62.75, p < .001. Participants of Latinx background were also more likely to have parents
who had an educational background of high school or less compared to young adults of
Asian American, non-Hispanic White, and other ethnic backgrounds, X2(36) =59.53, p
=.008. In terms of ethnic microaggressions, our sample reported rarely experiencing
microaggressions on average (M= 1.01, SD = 0.69) and being slightly bothered by this
experience when it did occur (M= 0.74, SD = 0.63). Neither frequency of nor sensitivity to
ethnic microaggressions differed by ethnicity (see Table 1).

Cortisol Response to the TSST

Mixed effect linear model analyses of change revealed that the TSST elicited a significant
biological stress response among participants (quadratic and cubic patterns), adjusting for
gender. The greatest cortisol reactivity (increase in cortisol) occurred from Time Point 1
(baseline, M=5.61 nmol/L) to Time Point 2 (1 min post-TSST, M= 7.69 nmol/L). The
greatest cortisol recovery (decrease in cortisol) was observed from Time Point 2 (1 min post-
TSST, M=7.69 nmol/L) to Time Point 5 [45 min post-TSST, M= 5.43 nmol/L; A4, 105) =
20.99, p<.001, i3 = .04].

Main Effects of Ethnic Microaggressions and Ethnicity on Cortisol Responses

A mixed effect linear model analysis of change determined that there was a significant main
effect of frequency of microaggressions on cortisol responses to the TSST, controlling for
gender, A5, 104) = 8.30, p=.005, ;7,2, = .06. Specifically, young adults who reported

experiencing a higher frequency of microaggressions showed a more blunted cortisol
response to the TSST (i.e., lower cortisol reactivity and recovery) compared to those who
reported experiencing a lower frequency of microaggressions (Figure 1a). Results also
showed that there was a significant main effect of sensitivity to microaggressions on cortisol
patterns controlling for gender, A5, 103) = 11.03, p=.001, n,% = .03. Specifically, those who

were more sensitive to microaggressions showed a more blunted cortisol response to the
TSST compared to those who had lower sensitivity to microaggressions (Figure 1b). Finally,
there was a significant main effect of ethnicity on cortisol patterns (adjusting for gender).
Latinx and participants in the other ethnic backgrounds (i.e., biracial, African American, and
Native American) group showed more blunted cortisol responses to the TSST (i.e., lower
cortisol reactivity and recovery) and higher cortisol levels overall than Asian American and
non-Hispanic White young adults, A4, 105) = 16.16, p< .001, n% = .07.

Interaction Effects of Ethnic Microaggressions by Ethnicity on Cortisol Responses

A mixed effect linear model analysis of change showed that there was a significant
interaction between frequency of microaggressions and ethnicity on cortisol responses to the
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TSST controlling for gender, A5, 104) = 4.64, p=.034, '112; =.12. The dichotomized

frequency of microaggressions variable was used to plot these differences (Figure 2a—2d).
Latinx participants who experienced a higher frequency of microaggressions showed more
blunted cortisol responses to the TSST (i.e., lower cortisol reactivity and recovery)
compared to Latinx participants who experienced a lower frequency of microaggressions
(see Figure 2a). Similarly, participants in the other ethnic backgrounds (i.e., biracial, African
American, and Native American) group who experienced a higher frequency of
microaggressions showed more blunted cortisol responses compared to other ethnic
background participants who experienced a lower frequency of microaggressions (see Figure
2d). In contrast, Asian American and non-Hispanic White young adults did not show any
significant differences in cortisol responses to the TSST regardless of whether they
experienced a higher or lower frequency of microaggressions (see Figures 2b and 2c). No
significant interaction was found between sensitivity to microaggressions and ethnicity, A5,
103) = 1.29, p=.259, n; = .05.

Discussion

Race-related stressors remain a significant challenge for ethnic minorities in the United
States. Ethnic discrimination is associated with a host of deleterious health outcomes across
different ethnic and age groups including increased risk of chronic conditions (Molina &
Simon, 2014), cardiovascular disease (Chae, Lincoln, Adler, & Syme, 2010), substance use
(Borrell et al., 2010), poor sleep (Slopen & Williams, 2014), and pain (Burgess et al., 2009).
Similarly, ethnic microaggressions, a subtle type of discrimination, have been found to have
negative associations with physical and mental health (Huynh, 2012; Slaughter-Acey et al.,
2016; Torres et al., 2010; Torres & Taknint, 2015). Pascoe and Smart Richman (2009)
suggested that chronic, heightened cardiovascular and cortisol responses to ethnic stressors
could contribute to the occurrence of negative health outcomes by increasing allostatic load.
In light of this, a growing body of research has linked ethnic discrimination to biological
measures of stress (i.e., salivary cortisol; Adam et al., 2015; Busse et al., 2017; Huynh,
Guan, Almeida, McCreath, & Fuligni, 2016; Kim, Zhang, Zeiders, Sim, & Gleason, 2018;
Lapp, Ahmed, Moore, & Hunter, 2019; Zeiders, Doane, & Roosa, 2012). However, fewer
studies have examined the biological toll of ethnic microaggressions and whether there are
ethnic differences in these relationships. Thus, the current study sought to examine whether
the frequency with which young adults experience ethnic microaggressions and their
sensitivity to these microaggressions (i.e., whether they were bothered by those experiences)
were related to salivary cortisol responses to an acute stressor (TSST), and to explore
whether these associations differed between ethnic groups.

Results indicated that individuals who experienced ethnic microaggressions more frequently
and those who were more sensitive to (i.e., bothered by) those experiences showed a blunted
cortisol response (i.e., lower cortisol reactivity and recovery) to the TSST. These results are
contrary to those of previous studies that found racial stressors to be associated with
increased cortisol reactivity following acute laboratory-based stressors. Lucas and
colleagues (2017), for instance, found perceived discrimination to be associated with
increased cortisol levels throughout the TSST among African American adults. Similarly,
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Busse et al. (2017) found experiences of discrimination to be related to greater cortisol
increases in response to the TSST among a sample of ethnically diverse adults. Lastly, Lapp
and colleagues (2019) found lifetime ethnic discrimination to be associated with elevated
baseline cortisol levels among a community sample that was exposed to the TSST.

Our findings suggest that overt ethnic discrimination versus ethnic microaggressions may
differentially impact activation of the HPA axis. Whereas instances of ethnic discrimination
involve major events in which a person was purposefully made to feel inferior, treated
unfairly, harassed, or insulted due to their race (Krieger, Smith, Naishadham, Hartman, &
Barbeau, 2005; Williams, Yan, Jackson, & Anderson, 1997), experiences of ethnic
microaggressions involve daily interactions in which racial prejudice or bias may be
communicated unbeknownst to the perpetrator or is more covert and nebulous (Sue et al.,
2007), which can make microaggressions more chronic rather than acute stressors. This is a
key distinction that could explain the differences in cortisol reactivity to the TSST in our
sample compared to those of other studies. As posited by the weathering hypothesis
(Geronimus, 2013), chronic stressors result in physiological changes to the systems involved
in the stress response (e.g., cardiovascular, HPA axis). Over time and because of these
stressors, these systems deteriorate and fail to respond adequately, which can result in
blunted cortisol responses. According to Adam, Klimes-Dougan, and Gunnar (2007), the
frequency of exposure to stressors and the cumulative history of these stressors are factors
that can result in activation and dysregulation of the stress systems. Our study documented
that those who encountered microaggressions more frequently than their peers had a blunted
cortisol response to the TSST despite the relatively low frequency of microaggressions in
our sample, potentially pointing to the cumulative effects of microaggressions encountered
over the life span (Sue et al., 2008).

Adam et al. (2007) also purported that the cognitive and emotional appraisal of those
stressors can alter cortisol outcomes. A study by Campos and colleagues (2014) that
examined the cortisol responses of individuals who tend to experience negative emotions or
easily get upset found this group to have blunted cortisol responses to the TSST. In our
study, young adults who reported being bothered by their experiences of microaggressions
had more blunted cortisol responses to the TSST compared to those who were not bothered
by such experiences. These results provide support for Adam and colleagues’ (2007)
postulate that the negative appraisal of the events itself and the subsequent subjective
distress seem to be related to blunted cortisol responses.

Upon further examining how frequency of microaggressions interacted with ethnicity, we
found that young adults’ salivary cortisol patterns differed by ethnicity. There were no
significant differences in cortisol patterns among Asian American and non-Hispanic White
young adults regardless of how frequently they experienced microaggressions. However,
young adults of Latinx and other ethnic backgrounds (i.e., biracial, African American,
Native American) who experienced more frequent microaggressions exhibited a blunted
cortisol pattern relative to their peers who encountered microaggressions less frequently. To
our knowledge, only one other study examined the impact of a racial stressor (i.e.,
discrimination) on cortisol responses to the TSST by ethnicity (Busse et al., 2017). They
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found that Latinx individuals who reported experiencing higher levels of discrimination had
higher cortisol reactivity to the TSST compared to non-Latinxs.

Although Busse and colleagues (2017) examined overt lifetime discrimination rather than
microaggressions, both their findings and ours highlight that Latinxs’ biological responses
are differentially affected by racial stressors compared to those of other ethnic groups, which
could stem from the multitude of social, health, and economic disadvantages that ethnic
minorities encounter (Nazroo & Williams, 2006; Williams & Jackson, 2005). Interestingly,
Busse and colleagues’ (2017) study documented relatively low levels of lifetime
discrimination much like our study found low frequency of experiences of microaggressions.
The frequency reported by individuals in our sample is comparable to that reported in
previous studies conducted with ethnic minority and non-Hispanic White individuals in
demographically diverse and homogeneous settings (e.g., Huynh, 2012; Torres et al., 2010;
Torres & Taknint, 2015; Torres-Harding, Andrade, & Romero Diaz, 2012). This may
indicate that these experiences can have a cumulative and/or lasting effect on the biological
systems of individuals who experience them even if they are not encountered frequently.

Notably, when we examined sensitivity to microaggressions across different ethnic groups,
we did not find their salivary cortisol patterns to differ. It has been suggested that ethnic
minorities may experience more negative outcomes following instances in which they
perceive prejudice or hostility (Lilienfeld, 2017). However, our study found that both non-
Hispanic White and ethnic minority individuals were similarly sensitive to microaggressions
and that their cortisol patterns did not significantly differ based on how sensitive they were
to such experiences. These results are consistent with a recent study by West (2019), which
found that both ethnic minority and ethnic majority individuals were similarly impacted by
microaggressions. West (2019), who studied how microaggressions related to affect and life
satisfaction, suggested that it is the frequency with which ethnic minority individuals
encounter ethnic microaggressions that explains their negative effects, not the sensitivity to
these experiences. Our study partially supports this view, as a higher frequency of
microaggressions was associated with more blunted cortisol responses, particularly for
young adults of Latinx and other ethnic backgrounds, whereas higher sensitivity to
microaggressions was associated with blunted cortisol across all ethnic groups.

Our results should be interpreted with caution given several limitations. First, our sample
was mostly comprised of female undergraduate students in their first year of college at a
public university. This is a population for whom ethnic and racial identity is salient in a
variety of ways including greater exploration and deeper reflection about their identities
(Umafia-Taylor et al., 2014), which can shape how they perceive experiences of ethnic
microaggressions compared to older or younger populations. Regarding cortisol, some
research suggests that cortisol patterns in response to a laboratory stressor do not
significantly differ across age groups (Kudielka, Buske-Kirschbaum, Hellhammer, &
Kirschbaum, 2004); however, future studies might still explore whether the experience of
ethnic microaggressions affects cortisol patterns in different age groups. Second, our study
relied on retrospective self-report data regarding experiences of ethnic microaggressions,
which is subject to recall bias. Additionally, it is possible that our sample underreported their
experiences with microaggressions, given that past studies have shown that experiences of
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racial stressors tend to be reported less due to the psychological consequences of identifying
oneself as a victim of discrimination (Leaper & Brown, 2008).

Lastly, due to small subgroup sample sizes, biracial, African American, and Native
American participants were grouped together (named ‘Other Ethnicity’ group). Given that
the demographic makeup of our sample reflects the diversity within the student population
of the university in which the study was conducted and may reflect that of other institutions,
we chose to retain these groups to illuminate their experiences and retain statistical power in
our analyses. However, we acknowledge that this group is heterogeneous and their
experiences of microaggressions may vary, and their cortisol reactivity could be more
nuanced. Additional studies examining cortisol patterns across these different ethnic groups
are needed to better understand how microaggressions may differentially impact their
cortisol responses, particularly given the medium to large effect sizes found in the current
study for microaggression frequency and ethnicity on cortisol (Baguley, 2009). These
limitations notwithstanding, our study contributes to the growing literature documenting the
biological toll of race-related stressors by examining how experiences of ethnic
microaggressions and sensitivity to such experiences is related to a biological marker of
stress in response to a well-established laboratory protocol (i.e., TSST) among an ethnically
diverse sample of young adults.

In sum, the results of this study underscore the role of ethnic microaggressions on cortisol
responses, showing that individuals who experience ethnic microaggressions more
frequently and who are more sensitive to these microaggressions exhibit blunted cortisol
reactivity patterns. Consequently, blunted cortisol responses can result in dysregulation of
biobehavioral systems including inflammation, metabolism, cognitive and memory
functioning, and affect, which could lead to a number of deleterious health effects (Adam et
al., 2007, 2017; Lovallo, 2011). Given the health implications of blunted cortisol responses
to stress, additional studies are needed to build upon the results of this study by examining
microaggressions, prospectively and longitudinally, to determine how they shape cortisol
levels and health outcomes long term. Additionally, future research should examine
experiences of ethnic discrimination and ethnic microaggressions concurrently using
idiographic approaches to evaluate the extent to which they have an impact on salivary
cortisol outcomes. Lastly, studies should strive to further understand the cognitive and
emotional appraisal of experiences of ethnic microaggressions and examine whether factors
such as rumination moderate the cortisol responses to these events.
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Public Significance Statement

College students of color report experiencing ethnic microaggressions which are
associated with increased stress levels. The results of this study suggest that ethnic
microaggressions impact cortisol, a biological marker of stress, which could be an

important mechanism that explains the negative impact of microaggressions on health.
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(aand b) Changes in salivary cortisol following a laboratory stressor by microaggression
frequency and sensitivity. TSST = Trier Social Stress Test; MA = Microaggressions.
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(a—d) Changes in salivary cortisol following a laboratory stressor by microaggression
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frequency and ethnicity. TSST = Trier Social Stress Test; MA = Microaggressions.
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