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Abstract

We experimentally tested whether negative stereotypes linked to lower socioeconomic status (SES), in addition to impairing
academic performance (Croizet & Claire, 1998), instigate inflammation processes that are implicated in numerous disease
processes. In Study |, verbal test performance and activation of inflammation processes (measured by levels of an inflammatory
protein, Interleukin-6 [IL-6]) varied as a function of SES and test framing (i.e., diagnostic vs. nondiagnostic of intellectual ability),
with low SES students underperforming and exhibiting greater IL-6 production in the “diagnostic” condition. In Study 2, students
expected their verbal exam performance to be compared to peers of higher or lower SES. Low SES students in the upward com-
parison condition displayed the greatest inflammatory response and worst test performance. Across both studies, different facets
of SES predicted vulnerability to negative outcomes, such that low early life SES predicted heightened inflammation responses,

while low current SES predicted impaired academic performance.
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Individuals from lower socioeconomic status (SES) back-
grounds face not only low rates of admission at 4-year univer-
sities but also significant obstacles once enrolled in college,
including financial pressures, social exclusion, and stereotypes
of low intellectual ability (e.g., Ostrove & Long, 2007; Wal-
pole, 2003). As such, being from a lower SES background can
fuel academic competency concerns in college settings (John-
son, Richeson, & Finkel, 2011) and contribute to SES-based
stereotype threat—that is, the threat of confirming negative
stereotypes associated specifically with one’s SES (Croizet &
Claire, 1998; Spencer & Castano, 2007). In this article, we
report two studies that examined the parallel effects of SES-
based stereotype threat on (1) academic test performance and
(2) the activation of inflammation processes, which indexes
an aspect of immune system functioning that is relevant to
numerous disease processes.

The health implications of SES-based stereotype threat are
an important, albeit understudied, area of inquiry, particularly
given that a relationship between SES and health has been
documented across the full range of SES for a wide variety
of health outcomes (Adler & Snibbe, 2003; Operario, Adler,
& Williams, 2004). We chose to focus here on inflammatory
cytokines, given recent research documenting a direct relation-
ship between SES and inflammation (John-Henderson, Jacobs,
Mendoza-Denton, & Francis, 2013; Ratner, Halim, & Amodio,
2013), and given the links between inflammation and health.

Inflammation is orchestrated by a class of immune system
proteins called inflammatory cytokines and is adaptive and
integral to the body’s defense against infection and injury.
However, elevated levels of inflammatory cytokines are impli-
cated in the onset and progression of several chronic diseases
including diabetes, cardiovascular disease, and depression
(Cesari, Penninx, & Newman, 2003; Liu, Ho, & Mak, 2011;
Wellen & Hotamisligil, 2005). Even in relatively young popu-
lations (e.g., college students), differences in inflammatory
responses can predict vulnerability to negative health outcomes
later in life (Stowe, Peek, Cutchin, & Goodwin, 2010).

Acute stressors, specifically ones that involve social evalua-
tion, are particularly powerful activators of inflammation
responses (Dickerson, Gable, Irwin, Aziz, & Kemeny, 2009;
Slavich, Way, Eisenberger, & Taylor, 2010). However, not
everyone experiences evaluative contexts in the same way.
Research suggests that individuals under stereotype threat may
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experience evaluative contexts as particularly stressful
(Schmader, Johns, & Forbes, 2008; Steele & Aronson, 1995).
As such, the experience of stereotype threat should lead to both
academic underperformance and stress-related inflammation
responses (Schmader et al., 2008), an idea we directly test in
the two studies reported here.

Predicting Performance and Inflammation Responses to
Stereotype Threat

In this research, we employed two different experimental
manipulations to examine the effects of SES-based stereotype
threat. Study 1 was an exact replication of Croizet and Claire
(1998) who manipulated test diagnosticity. Study 2 adopted a
social comparison manipulation (Johnson et al., 2011; Mendes,
Blascovich, Major, & Seery, 2001) to elicit SES-based social
comparisons. Consistent with Schmader and colleagues
(2008), we hypothesized that the threat of negative evaluation
across these manipulations would yield differences in perfor-
mance and inflammation responses as a function of SES.

At the same time, however, prior research suggests that
different facets of SES may predict academic performance and
inflammation outcomes. For performance outcomes, the extant
prior research on SES-based stereotype threat, albeit scarce,
has specifically found that measures of current SES predict
academic performance under purportedly diagnostic testing
conditions (Croizet & Claire, 1998; Spencer & Castano,
2007). Manipulations that place one’s SES under suspicion
should most naturally make one’s current SES standing salient;
as such, we expected current SES to interact with our manipu-
lations specifically in predicting performance.

Interestingly, however, a body of literature on SES and reac-
tions to stress suggests that a person’s early SES, rather than
their current SES, should be the stronger predictor of the inflam-
matory responses observed here. Early and current life measures
of SES are increasingly recognized in the literature as having
independent effects on health outcomes (e.g., Cohen, Janicki-
Deverts, Chen, & Matthews, 2010; Miller & Chen, 2007; Miller
et al., 2009). Miller and Chen (2007) found that early SES, inde-
pendent of current SES, predicted future activity of two genes
critical to the regulation of inflammation. Consistent with this
notion, Carroll, Cohen, and Marsland (2011) found early child-
hood SES predicted adult serum concentrations of the inflamma-
tory cytokine Interleukin-6 (IL-6), again independently of
current SES. Together, these findings suggest that SES in early
childhood may “program” the body’s physiological response to
subsequent stressful situations by influencing the expression of
genes critical to the regulation of inflammation.

Although early childhood SES is often assessed retrospec-
tively, the literature suggests that parental homeownership ver-
sus nonhomeownership in early life is an effective index of
early SES because it can be reported retrospectively with a high
degree of accuracy (Miller & Chen, 2007). This index, which
we adopt here, has specifically been found to predict inflamma-
tory profiles as well as physical health outcomes in adulthood
(Cohen, Doyle, Turner, Alper, & Skoner, 2004; Miller & Chen,

2007; Miller et al., 2009; Saxton, John-Henderson, Reid, &
Francis, 2011).

Based on the above research, then, we expected that parental
homeownership in early life would be the stronger predictor of
changes in levels of inflammation in response to the stress asso-
ciated with stereotype threat, while current SES would predict
academic performance under stereotype threat.

The Present Research

We conducted two studies to test the hypothesis that SES-based
stereotype threat would affect inflammation processes as well
as impair test performance. We also tested, based on our review
of the literature, whether early SES would predict inflamma-
tion responses while current SES would predict test perfor-
mance. Our physiological and behavioral performance
outcomes represent a subset of the co-occurring physiological
and psychological processes brought upon by stereotype threat
(Schmader et al., 2008).

In Study 1, we adopted a classic stereotype threat paradigm
that manipulated the purported diagnosticity of a test for intel-
lectual ability, examining differences in performance as well as
inflammation as a function of SES. These procedures have
been shown to reliably elicit stereotype threat concerns as a
function of SES (Croizet & Claire, 1998). In Study 2, we
experimentally induced relative social comparisons (Johnson
etal., 2011; Mendes et al., 2001) to people higher versus lower
in SES than oneself. We expected that upward social compar-
isons would mirror the performance and health outcomes asso-
ciated with diagnostic tests particularly for low SES students,
but that downward social comparisons would attenuate these
effects, presumably by removing the threat of underperfor-
mance relative to a higher SES group.

Study |

Building upon Croizet and Claire (1998), who observed differ-
ences in performance on a verbal exam as a function of SES
and test frame, we asked whether the experience of SES-
based stereotype threat would affect activation of inflammatory
processes. We attempted to improve on Croizet and Claire,
who examined students at the extreme tertiles of the SES dis-
tribution, by including participants from the full spectrum of
SES available at the University of California (UC), Berkeley,
which is one of the most socioeconomically diverse campuses
in the United States (Sacks, 2007).

Method
Participants and Procedure

A total of 90 undergraduate students (65 female) at UC Berke-
ley participated for partial course credit. We excluded three
participants with pre- to post-stressor IL-6 changes greater than
3 standard deviations (SD) above the mean. The sample was
52.8% Asian, 25.8% White, 14.6% Latino, 5.6% other, and
1.1% African American. Participants provided a sample of oral
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Table |. Frequency of Parental Homeownership and Outcomes by
Diagnostic Condition for Study |.

Table 2. Frequency of Parental Homeownership and Outcomes by
SES-Based Social Comparison Condition for Study 2.

Nondiagnostic Diagnostic Downward Upward
Homeownership/total n 26/46 26/44 Homeownership/total n 37/52 29/46
Raw IL-6 baseline 0.84 (0.78) 1.08 (0.87) Raw IL-6 baseline 0.56 (0.58) 0.76 (0.84)
Raw IL-6 post-stressor 1.24 (1.14) 1.97 (1.41) Raw IL-6 post-stressor 0.98 (0.96) 1.69 (1.75)
Verbal performance 15.33 (1.71) 11.84 (4.22) Verbal performance 14.98 (2.63) 13.04 (3.07)

Note. IL-6 4 interleukin-6. Values are expressed as mean (standard deviation).

mucosal transudate (OMT) for analysis of baseline levels of the
inflammatory cytokine IL-6 (see the section on Inflammation
Measures). Next, participants completed measures of SES
before completing a “verbal task.” This verbal task was a grad-
uate entrance (i.e., graduate record examinations type) verbal
examination to which we applied Croizet and Claire’s (1998)
exact manipulation. Specifically, the test was framed as either
“diagnostic of intellectual ability” or a “problem-solving exer-
cise’ (i.e., nondiagnostic; e.g., Steele & Aronson, 1995)
according to random assignment. Thirty minutes after begin-
ning the examination, a second sample of OMT was taken to
examine the levels of IL-6 in response to the diagnosticity
(i.e., evaluative stressor) manipulation.

Measures

Early Life SES. Participants reported whether their parents owned
or rented their home when they were in kindergarten (see
Table 1). This index of early life SES (Cohen et al., 2004;
Miller & Chen, 2007) was not significantly correlated with our
measure of current SES, 7(90) V4 .17, p Va .12.

Current SES. We standardized self-reported parental income and
social class self-categorization, r(89) ¥4.54, p <.001, and com-
bined them into a single composite index of current SES (M V4
[1.01, SD V4 .89, a V4 .69). Participants reported their parental
income on a scale from 1 (US$20,000 and below) to 6
(US$110,000 and above) over the past year (M V44.43, SD Va
1.61; Mendoza-Denton, Downey, Purdie, Davis, & Pietrzak,
2002). Social class was indexed on a scale from 1 (poor) to 7
(upper class; M Va4.47, SD /4 1.30).

Test Performance. Performance was measured by the number of
correct responses of the 20 questions included on the verbal exam.

Inflammation Measures. We assessed IL-6 levels in OMT. While
IL-6 can exert both inflammatory and anti-inflammatory
effects (Scheller, Chalaris, Schmidt-Arras, & Rose-John,
2011), prior research characterizes increases in 1L-6 specifi-
cally in response to stressors as indicative of an inflammatory
response (Dickerson et al., 2009; Slavich et al., 2010). In line
with the pre- to post-stressor design used in these studies, we
examine changes in levels of IL-6 in response to stereotype
threat. Participants provided a baseline sample for IL-6 mea-
surement. An Orasure collective device (Epitope, Beaverton,
OR) was placed between the lower cheek and gum for 2 min.

Note. IL-6 a interleukin-6; SES 4 socioeconomic status. Values are expressed
as mean (standard deviation).

After completion of the verbal exam (30 min), participants pro-
vided a second sample of OMT for measurement of post-
stressor IL-6 levels (M V4 1.59 pg/mL, SD ¥21.33). The samples
were frozen and stored at [180"C. IL-6 concentrations were
determined by an enzyme-linked immunosorbent assay using
commercially available kits (R&D systems, Minneapolis,
MN). As in previous research (John-Henderson et al., 2013;
Kielcot-Glaser et al., 2003), raw IL-6 baseline (skewness V4
1.34, standard error [SE] ¥4 .25) and activation (skewness V4
.98, SE Y4 .25) values were normalized by log transformation.

Body Mass Index (BMI). Participants reported their height and
weight, from which we calculated their BMI, using the formula:
(weight in pounds [ 703/[height in inches]?). We used BMI as a
covariate for the analyses specifically related to inflammation,
given its relationship with baseline levels of IL-6 in previous
research (Khaodhiar, Ling, Blackburn, & Bistrian, 2004).

Previous Verbal Skills. We assessed possible preexperiment dif-
ferences in verbal skills using self-reported scores on the scho-
lastic assessment test (SAT) verbal exam (M V4 659.52, SD Ya
86.51). Self-reported SAT scores have been shown to be highly
correlated with official SAT score reports (Rheinschmidt &
Mendoza-Denton, 2013).

Analytic Strategy

We ran two parallel regression analyses; one for post-test IL-6
levels that controlled for both pre-test IL-6 levels and BMI, and
one for performance that controlled for SAT scores. In the first
step, each of these regression analyses included all main effects
(condition, early SES, and current SES) and interaction terms.
SAT scores did not account for a significant amount of variance
in the models across studies (ps > .57). We report our analyses
without this covariate because it did not change the main pat-
tern of results and limited our sample sizes. Three-way interac-
tions (Condition [ Early SES [] Current SES) across Studies 1
and 2 were also not significant and will not be discussed fur-
ther. In what follows, we report the results from the simulta-
neous regressions that include all two-way terms." This
analytic strategy effectively allows us to see whether a signif-
icant proportion of the variance in a given outcome is
accounted for by early versus current SES while controlling for
each other’s effect in the model. All continuous variables were
standardized for analyses.
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Figure |. Post-stressor activation of IL-6 in Study | as a function of
early SES and diagnostic condition, controlling for baseline IL-6 levels
and BMI, with all continuous variables standardized. BMI ¥4 body mass
index; IL-6 V4 interleukin-6; SES %4 socioeconomic status.

Results

We observed a significant zero-order correlation between our
dependent variables, indicating the expected relationship
between performance impairments and higher levels of post-
stressor inflammation, » %4 [1.44, 1(90) Y4 4.57, p < .001. The
multiple linear regression analyses described above were then
used to examine both independent and interactive relationships
among diagnosticity condition (0 Y4 nondiagnostic and 1 V4
diagnostic) and each measure of SES (i.e., early life and
current) on performance and post-stressor I1L-6.

Inflammation Response

Controlling for baseline levels of inflammation (M %4 .96,
SD Y4 .83) and BMI (M Y4 22.41, SD 4 2.55), we observed a
main effect of diagnostic condition, b ¥4 .60, #(80) ¥4 3.66,
p <.001, suggesting that the stereotype threat manipulation led
to the expected stress response (Schmader et al., 2008). Consis-
tent with hypotheses, the Condition [ Current SES interaction
was not significant, b ¥4 [1.004, #80) ¥4 [1.03, p ¥4 .98; how-
ever, the Condition [ Early SES interaction on post-stressor
IL-6 levels was statistically significant, b ¥4 [1.61, #(80) a
[12.85, p < .01. Figure 1 shows predicted values of post-
stressor IL-6 from this latter interaction. Simple slope analyses
revealed a negative relationship between activation of inflam-
mation and early life SES only when the test was framed as
diagnostic (diagnostic: b ¥4 [1.54, t ¥4 (13.52, p ¥2.001 and non-
diagnostic: b ¥4.07, t V4 .46, p V4 .64).

Test Performance

Regression analyses revealed the predicted main effect of
condition, b ¥4 [1.93, #(83) ¥4 [13.88, p < .001, indicating that
performance, like inflammation response, also suffered as a

function of the manipulation. Critical to our analyses, however,
the interaction between early SES and condition was not signif-
icant, b ¥4 [1.07, #(83) V4 [1.23, p V4 .82, while the interaction
between current SES and condition was significant, b ¥4 .65,
#(83) ¥43.66, p < .001. Figure 2 shows the predicted test scores
at 1 SD above and below the mean for current SES. Simple
slope analyses revealed that, under diagnostic threat, higher
current SES predicted better performance, b ¥4.79, t 4 5.55,
p <.001. In the nondiagnostic condition, performance did
not vary significantly as a function of current SES, b %4 .13,
t Va .84, p Va 40.

Discussion

Findings from Study 1 revealed that early life SES predicted
inflammatory responses in a task that invoked stereotype
threat, confirming prior research documenting the association
between early life SES and biological responses to stressors
(Miller & Chen, 2010). Conversely, current SES measures pre-
dicted performance under threat, consistent with findings from
Croizet and Claire. The findings suggest that both past and cur-
rent measures of SES are important in the experience of SES-
based stereotype threat and, in this study, were differentially
predictive of performance and immune health outcomes.

Study 2

In Study 2, we asked will encouraging downward social com-
parisons mitigate the negative performance and health out-
comes we observed in Study 1 in response to stereotype
threat among low SES participants? And importantly, would
upward social comparisons have the opposite effect?

People compare themselves to others along various dimen-
sions (e.g., attractiveness and SES) to navigate their social
environments (Fiske, 2012). Research shows that social com-
parisons can affect both performance and health outcomes.
Mendes and colleagues (2001) manipulated upward versus
downward comparison direction through random assignment
to an ostensible interaction partner with higher or lower relative
task performance, respectively. This comparison manipulation
affected people’s perceived resources to complete the task and
their cardiovascular reactivity. More specifically, participants
interacting with upward comparison partners exhibited less
adaptive patterns of cardiovascular response relative to partici-
pants interacting with downward comparison partners. Simi-
larly, in Johnson, Richeson, and Finkel (2011), downward
(vs. upward) comparison buffered relatively lower income stu-
dents from cognitive resource depletion following a self-
presentation task.

We experimentally tested the role of relative comparison
group (i.e., higher or lower current SES) on test performance
and inflammation processes. We expected the upward compar-
ison condition in Study 2 to show analogous results to the
“diagnostic” condition in Study 1, in the sense that this condi-
tion should place lower SES participants under the threat of
underperforming relative to a (now relatively) higher SES
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Figure 2. Verbal test performance in Study | as a function of current
SES and diagnostic condition. Markers represent predicted test per-
formance by condition at | standard deviation above and below the
standardized mean for current SES. SES V4 socioeconomic status.

group. By contrast, we expected the downward comparison
condition to be analogous to the “nondiagnostic” condition
in Study 1, in the sense that the threat of negative evaluation
is attenuated when one is in the higher status group in a given
domain (i.e., the “default” context for higher SES individuals;
Mendoza-Denton, Kahn, & Chan, 2008; Stone, Lynch, Sjomel-
ing, & Darley, 1999; Walton & Cohen, 2003).

Accordingly, our predictions follow from those of Study 1:
We expected lower performance and greater inflammation
among lower SES individuals in the upward relative to the
downward comparison condition. Paralleling Study 1, however,
we expected a significant Early SES [J Condition interaction
in predicting inflammation responses and a significant Current
SES [J Condition interaction in predicting test performance.

Method
Participants and Procedure

A total of 98 undergraduate students (53 female) at UC Berke-
ley participated for partial course credit. We excluded three
participants with pre- to post-stressor IL-6 changes greater than
3 SD above the mean. The sample was 54.1% Asian, 27.6%
White, 13.3% Latino, 4.1% other, and 1% African American.

On arrival, participants completed the same measures as in
Study 1. These included baseline IL-6 levels, BMI, self-
reported SAT scores, early life SES, and the current SES com-
posite. In this study, we observed a moderate correlation
between early and current measures of SES, r ¥4 .30, #(95) Va
3.08, p < .01.

Participants were assigned to one of the two experimental
conditions: upward SES comparison (i.e., performance was
compared to that of higher SES individuals) or downward SES
comparison (i.e., performance was compared to that of lower
SES individuals). Participants in the upward comparison

condition were told that their performance would be compared
to individuals “two full scale points” above them on an SES
index based on parental income, education, and occupational
prestige. Participants in the downward comparison condition
were told that they would be compared to individuals “two full
scale points” below them on this same index. We did not men-
tion minimum and maximum scores on the artificial SES index
so that no one believed themselves to be immune to either
upward or downward comparison. To ensure that participants
understood the manipulation, we asked them to report their
comparison group at the end of the study.

Following the comparison manipulation, participants com-
pleted the same verbal exam used in Study 1. Upon completion
of the exam, they provided a second OMT sample to assess
post-stressor levels of IL-6 (M Va1.31, SD 4 1.42; see Table 2).
Once again, to normalize baseline and post-stressor IL-6 levels,
we applied a log transformation to these values.

Results

The analytic strategy remained the same as in Study 1. Down-
ward comparisons were coded as 0 and upward comparisons as
1. We observed a negative relationship between performance
and levels of post-stressor inflammation, r V4 [1.32, #(97) Va
[13.26, p < .01, replicating the correspondence between less
favorable outcomes observed in Study 1.

Inflammation Response

Controlling for baseline levels of IL-6 (M V4.65, SD 4.72) and
BMI (M Y422.37, SD /23.38), we again observed a main effect
of comparison condition, b ¥4.62, #(88) ¥4 2.70, p < .01, on
post-manipulation IL-6. Replicating Study 1, the results
revealed that the Condition [1 Current SES interaction was not
statistically significant, b 4 [1.27, #(88) V4 [11.78, p Y4 .08.
Again, however, the Condition [ Early SES interaction on
post-stressor IL-6 levels was statistically significant, b V4
.67, #(88) Va 12.28, p < .03. Simple slope analyses revealed
a negative relationship between activation of inflammation and
early life SES only in the upward comparison condition
(upward: b ¥4 [1.56, t ¥4 [12.69, p < .01; downward: b %4 .10,
t Y4 .49, p Va4 .63; see Figure 3).

Test Performance

Regression analyses revealed a main effect of comparison con-
dition on performance, b %4 [1.88, #(91) Y4 13.01, p < .01.
Replicating Study 1, in the model for test performance, the
interaction between early SES and condition was not signifi-
cant, b ¥4.25, 1(91) Y4 .68, p V4 .50, while the interaction
between current SES and condition was significant, b %4 .53,
t(91) ¥4 2.82, p < .01. Simple slope analyses revealed that,
under the threat of an upward social comparison, current SES
predicted performance positively, b ¥4 .86, t ¥44.96, p <
.001. In the downward comparison condition, we observed a
marginally significant relationship between performance and
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Figure 3. Post-stressor activation of IL-6 in Study 2 as a function of
early SES and social comparison condition, controlling for baseline
IL-6 levels and BMI, with all continuous variables standardized. BMI
/abody mass index; IL-6 Yz interleukin-6; SES 4 socioeconomic status.

current SES, b ¥4 .33, 1 ¥42.03, p V4.05 (see Figure 4). Thus,
consistent with our predictions, the relationship between SES
and performance was more pronounced in the upward than
downward social comparison condition.

General Discussion

In line with prior research and theory (e.g., Schmader et al,
2008), two studies showed that the experience of SES-
based stereotype threat led to both performance impairments
and inflammation responses. Integrating literatures on stereo-
type threat on one hand and SES and health outcomes on the
other, however, we found that performance and inflammation
were differentially predicted by current versus early SES.
Consistent with prior research on SES-based stereotype threat
(e.g., Croizet & Claire, 1998), we expected decrements in
performance to be predicted by participants’ current SES.
At the same time, findings indicating that early SES is a
strong indicator of adult stress responses independently of
current SES led us to expect that early SES would be a more
powerful predictor of inflammation responses in our own
studies.

Findings confirmed our expectations across two studies.
Given that early and current SES can be correlated (as in our
own Study 2), the current findings suggest that even though
both performance and health decrements may result from
SES-based stereotype threat, the etiology of these decrements
may not be the same. The types of mental processes that affect
performance, which include rumination about others’ evalua-
tions and intrusive ideation about one’s standing relative to
others (Steele & Aronson, 1995), may be more directly linked
to identities that describe us in the present than to those that
described us in the past. More concretely, a test that is framed
as elucidating intellectual differences as a function of SES may
more naturally lead people to think about (and worry over) their

Figure 4. Verbal test performance in Study 2 as a function of current
SES and social comparison condition. Markers represent predicted
outcomes at | standard deviation above and below the standardized
mean for current SES. SES 4 socioeconomic status.

current SES than their childhood SES. By contrast, a growing
literature suggests that early SES leaves a biological residue
manifested by increased proinflammatory signaling later in life
(Miller & Chen, 2007, 2010; Miller et al., 2009), possibly by
influencing the expression of genes associated with the regula-
tion of inflammatory responses. Our findings are consistent
with this view, in that inflammatory responses to the stressors
in Study 1 (test diagnosticity) and Study 2 (upward social com-
parisons) were predicted by early SES and were independent of
current SES.

Measuring Inflammation in OMT

It must be noted that measurement of inflammation in OMT is
not a surrogate for systemic levels of inflammation and that the
majority of research linking inflammation to health outcomes
relies on assessment of levels of inflammation in blood. Studies
that have explored the relationship between levels of inflamma-
tion in OMT and circulating levels of inflammation in blood
have found inconsistent relationships between the two mea-
surements (Fernandez-Botran, Miller, Burns, & Newton,
2011). However, given that laboratory-based social stressors
produce localized expression of inflammatory markers in the
mouth (Weik, Herforth, Kolb-Bachofen, & Deinzer, 2008), it
is not surprising that we observed changes in levels of inflam-
mation in this study as a function of SES and manipulations of
psychological threat. Importantly, studies have shown that lev-
els of inflammatory markers in OMT are related to measures of
SES (John-Henderson et al., 2013; Ratner et al., 2013; Saxton
etal., 2011), are affected by social evaluative stress (Dickerson
etal., 2009), and are related to psychosocial variables (Sjogren,
Leanderson, Kristenson, & Ernerudh, 2006). As such, while
OMT measures should not be interpreted as a reflection of lev-
els of inflammatory markers in blood, they are nevertheless
important, given the above associations.
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Early and Current Measures of SES

An individual’s SES is different from other identities (e.g.,
race) in that it can change over the lifetime (Miller et al.,
2009). As such, early SES and current SES are not perfectly
correlated. This inconsistency is further reflected in how peo-
ple conceptualize their own and others’ SES, namely as a static
or malleable aspect of the self (Rheinschmidt & Mendoza-
Denton, 2013). It is important to understand the ways in which
early SES “stays” with people (e.g., their psychological and
biological functioning) and to separate the effects of early SES
from those of current SES.

Our findings suggest that the inclusion of both early life and
current measures of SES may help elucidate the relationship
between SES and performance and health outcomes. Consis-
tent with Miller and Chen (2010), we find evidence that early
life SES programs inflammatory responses later in life. It is
important to note that homeownership is not a perfect proxy
of early life SES; for instance, homeownership may not hold
the same meaning for individuals coming from urban areas due
to an increased likelihood of renting. Homeownership may also
covary with other important aspects of one’s early life environ-
ment, such as a sense of stability (Haurin, Parcel, & Jean
Haurin, 2002). In future research, a more comprehensive sur-
vey of early life environment and adversity should be included
to uncover the specific components of early life that are impli-
cated in programming of biological responses.

Future Directions

Our findings suggest that stereotype threat can elicit a more
pronounced inflammatory response for individuals from low
SES backgrounds, which could increase vulnerability to nega-
tive health outcomes. Members of ethnic minority and other
negatively stereotyped groups report more instances of nega-
tive social evaluation than majority group members
(Mendoza-Denton et al., 2002), and this greater perceived dis-
crimination is associated with adverse health outcomes (Ratner
et al., 2013). In addition, repeated experience of acute social
evaluative stressors may increase existing vulnerabilities to ill
health (see a literature on allostatic load; e.g., McEwen, 1998).
Thus, while our current focus is SES, we expect that our
inflammation findings would hold for other stigmatized social
identities and, in addition, that low early life SES in combina-
tion with other stigmatized social identities would further pre-
dispose people to exaggerated inflammatory responses.

In this research, the experimental conditions that elicited
poor performance also elicited greater activation of inflamma-
tory processes. As described in Mendes and Jamieson (2011),
psychological responses to stereotype threat may trigger phy-
siological (e.g., neurobiological) changes which then influence
cognitive and behavioral outcomes. Though we find conver-
gence across behavioral and physiological outcomes, our goal
was to establish them as parallel, rather than causally related,
outcomes. Our measure of inflammation suggests a larger
stress arousal response that affects several body systems

(e.g., immune, neuroendocrine) and interacts with cognitive
mediators of stereotype threat (e.g., vigilance) to inhibit perfor-
mance outcomes, as described in the integrated process model
of stereotype threat (Schmader et al., 2008). Simultancous
consideration of both the cognitive and the physiological
mechanisms of stereotype threat will further pave the way for
interventions that boost the achievement and health of nega-
tively stereotyped individuals.

One such intervention may involve teaching lower SES
students about stereotype threat effects, following research
attesting to the benefits of educating women in math settings
about stercotype threat (Johns, Schmader, & Martens, 2005).
We expect that such interventions may also buffer negatively
stereotyped students from the physiological effects of stereo-
type threat. Attenuating these negative physiological responses
could be a step toward reducing SES-based health disparities.
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Note

1. Across studies, the two-way Early Life [1 Current SES interactions
were not significant; however, given that they are at the same level
as the other two-way interactions of interest (those by condition),
we opted to keep them in the model. The results remain unchanged
when this interaction is removed from the models.
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