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Abstract
Research on stigma by prejudice transfer has demonstrated that White women anticipate sexism when
interacting with a racist individual due to a belief that prejudices stem from an underlying ideology of
group inequality. The present research proposes that individuals’ lay theory of generalized prejudice
(LTGP) varies across individuals and examines cardiovascular stress responses (high frequency
heart rate variability [HF-HRV] and preejection period [PEP]). White women who held a lay theory
of generalized prejudice and were evaluated by a White man with negative attitudes towards Black
Americans demonstrated greater cardiovascular reactivity (decreases in parasympathetic activity
[Studies 1 and 2] and shortened PEP [Study 2] from baseline to evaluation) than White women being
evaluated by a neutral evaluator or who did not hold a lay theory of generalized prejudice. The present
studies are the first to demonstrate cardiovascular stress responses to stigma by prejudice transfer and
to highlight LTGP as a key individual difference in stigma by prejudice transfer.
Keywords
cardiovascular stress, lay theory, stigma
Paper received 28 May 2019; revised version accepted 30 April 2020.

In day-to-day activities, women may perceive cues
signaling that their gender identity is devalued,
including low representation of women in the
workplace, entering domains where women are
negatively stereotyped (e.g., science), or experiencing blatant sexism (e.g., Logel et al., 2009;
Murphy, Steele, & Gross, 2007; Sekaquaptewa &
Thompson, 2003). These identity-devaluing cues
evoke identity threat, an expectation that one’s
stigmatized identity may be tied to negative outcomes (Abrams & Hogg, 1999), and can result in

cognitive impairments, anxiety, and physiological
stress (Murphy et al., 2007; Salomon, Burgess, &
Bosson, 2015; Steele, 1997; Townsend, Major,
Gangi, & Mendes, 2011). Critically, chronic
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experiences of physiological stress are associated
with negative health outcomes (e.g., Juster &
Lupien, 2012).

Stigma by Prejudice Transfer
While the literature on stigmatized identity threats
has consistently demonstrated that White women
anticipate and experience gender threat from
cues of sexism (Major & O’Brien, 2005; Tajfel &
Turner, 1986), recent research has demonstrated
stigma by prejudice transfer in which positive or
negative attitudes towards one stigmatized group
can result in the anticipation of similar treatment
for an individual with an unshared stigmatized
identity (Chaney & Sanchez, 2018; Chaney,
Sanchez, & Remedios, 2016; Sanchez, Chaney,
Manuel, & Remedios, 2018; Sanchez, Chaney,
Manuel, Wilton, & Remedios, 2017). Specifically,
research on stigma by prejudice transfer proposes
that the boundaries of stigma cues are not fixed,
such that perceptions of prejudiced attitudes
affect not only individuals with shared identities
(e.g., sexism affects women), but also individuals
with unshared stigmatized identities (e.g., sexism
affects men of color; Sanchez et al., 2017), resulting in stigma by prejudice transfer. For example,
White women reported gender stigmatization
concerns from a White man who held negative
attitudes towards Black Americans, due to perceptions of sexism (Sanchez et al., 2017). Such
stigma by prejudice transfer is believed to occur
due to individuals’ lay understanding of a shared
source of prejudiced attitudes, namely a belief
that prejudices towards various stigmatized
groups stem from a singular underlying belief
system (Sanchez et al., 2018).
It has frequently been theorized that prejudices are generalized (e.g., Allport, 1954; Pratto,
Sidanius, Stallworth, & Malle, 1994), such that
individuals who hold prejudiced attitudes towards
one stigmatized group, hold prejudiced attitudes
towards multiple stigmatized groups. Research
has suggested that a social dominance orientation
(SDO; Pratto et al., 1994), a belief in group inequality and hierarchies, underlies prejudiced attitudes against racial minorities, women, and other
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devalued stigmatized groups (Pratto & Pitpitan,
2008; Pratto et al., 1994). Research on generalized
prejudice has demonstrated that prejudiced attitudes towards derogated groups such as women
and racial minorities stem from SDO-based motivational processes (Asbrock, Sibley, & Duckitt,
2010; Duckitt & Sibley, 2007). Notably, past
research has found that individuals who are presented as holding negative attitudes towards one
stigmatized group are perceived to be high in
SDO, and this perception of SDO mediated perceptions of negative attitudes towards another
stigmatized group (Sanchez et al., 2017), providing initial evidence that stigma by prejudice transfer occurs through a lay belief in the generalized
nature of prejudices.
Yet, the extent to which individuals endorse a
lay understanding of the generalized nature of
prejudice may vary and affect the degree to which
identity cues transfer across identity dimensions,
such as the extent to which White women anticipate gender stigma from racism. Indeed, past
research on identity cue transfer within an identity dimension (anticipation of anti-Asian attitudes from a perpetrator with anti-Latino
attitudes) has demonstrated that individuals’ lay
theorizing of the generalized nature of prejudiced attitudes influenced the extent to which
they anticipated stigma by prejudice transfer
(Sanchez et al., 2018). The present work proposes, for the first time, that the extent to which
individuals believe prejudiced attitudes are generalized will similarly influence the extent to which
prejudices transfer across identity dimensions.
Specifically, we propose that White women will
experience stigmatized identity threat from racism due to identity cue transfers, but that these
effects will be most pronounced when White
women strongly endorse a lay theory of generalized prejudices (LTGP).

Anticipated Prejudice and
Cardiovascular Reactivity
To date, research on identity cue transfers has primarily focused on cognitive outcomes (Chaney,
Sanchez, & Remedios, 2018) and self-reported
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measures of perceived ideologies, anticipated
stigma, and the attribution of negative feedback
to sexism (for review, see Chaney, Sanchez, &
Maimon, 2019; Sanchez, Chaney, & Maimon,
2019). Thus, it is unclear the extent to which
stigma by prejudice transfer may influence individuals’ physiological reactivity. We propose that
stigma by prejudice transfer has broader deleterious effects, including cardiovascular stress
responses, which may have negative effects on
physical health. Specifically, we propose that when
interacting with a racist evaluator, White women
may demonstrate a cardiovascular stress response.
An abundance of research has examined the
link between experiences of discrimination and
physiological stress responses (for review, see
Harrell, Hall, & Taliaferro, 2003). For example,
past research has demonstrated that when anticipating interacting with a White individual with
prejudiced attitudes, people of color demonstrate
a cardiovascular stress response (Sawyer, Major,
Casad, Townsend, & Mendes, 2012). Additionally,
women who interact with, or are anticipating
interacting with, a sexist individual demonstrate
greater cortisol and cardiovascular reactivity
compared to women anticipating an interaction
with a nonsexist evaluator (Salomon et al., 2015;
Townsend et al., 2011). As such, the mere anticipation of prejudice can evoke a physiological
stress response.
Past research has demonstrated that perceived
discrimination evokes an ANS (autonomic nervous system) stress response (e.g., Mendes, Major,
McCoy, & Blascovich, 2008). Activation of the
ANS in response to such discrimination is
described as an adaptive reaction to an acute
stressor, aiding individuals with the demands of
the threatening situation (McEwen, 1998). Yet,
frequent and repeated (chronic) exposure to
social stressors, such as discrimination, can lead
to allostatic load, the wear and tear on the body
from repeated activation of physiological systems, which can have deleterious health outcomes, evidenced by the numerous studies
demonstrating a link between ANS reactivity and
negative health correlates such as impaired
immune functioning, poor cognitive function,

3
metabolic syndrome, and cardiovascular disease
(Juster & Lupien, 2012; Juster, McEwen, &
Lupien, 2010; Juster et al., 2016; Seeman,
McEwen, Rowe, & Singer, 2001). As such, ANS
stress responses to discrimination or anticipated
discrimination can contribute to negative health
outcomes when such experiences are chronic.
Yet, most, if not all, research has focused on
ingroup discrimination cues (e.g., sexism cues and
women). Identifying the various cues which can
result in anticipated discrimination, such as outgroup prejudice cues, is critical for better understanding the frequency with which stigmatized
individuals may experience ANS stress responses.
As research on stigma by prejudice transfer
has demonstrated that White women report
anticipating sexism when interacting with a racist
individual, we propose that they will also demonstrate a cardiovascular stress response when
anticipating interacting with a racist individual. As
experienced sexism can evoke cardiovascular
stress responses and self-reported health problems (e.g., Schneider, Tomaka, & Palacios, 2001),
and stigma and discrimination are tied to deleterious health outcomes (Pascoe & Smart Richman,
2009), the demonstration of a cardiovascular
stress response in anticipation of prejudice in the
present studies would highlight an additional deleterious outcome of stigma by prejudice transfer
and a negative consequence of vigilance to prejudice threat cues.

Current Research
The present studies sought to expand past research
on stigma by prejudice transfer in two novel ways:
(a) by demonstrating that stigma by prejudice
transfer induces cardiovascular stress reactivity and
thus carries physiological outcomes as well as selfreported outcomes, and (b) by demonstrating that
stigma by prejudice transfer is greatest among
White women who hold a lay theory of generalized prejudice (LTGP). As such, the present studies employed a Trier Social Stress Test (TSST)
paradigm (Kirschbaum, Pirke, & Hellhammer,
1993) to examine the role of anticipated prejudice
in an evaluative context, and measured White

Group Processes & Intergroup Relations 00(0)

4
women’s cardiovascular reactivity (high frequency
heart rate variability [HF-HRV], Study 1; HF-HRV
and preejection period [PEP], Study 2) when interacting with a White male evaluator whose intergroup attitudes were unknown (neutral) or who
espoused anti-Black attitudes (Studies 1 and 2).
Participants’ LTGP was assessed and examined as
a moderator of self-report measures of perceived
ideologies of the evaluator, self-reported anticipated identity threat, and cardiovascular reactivity
(Studies 1 and 2). Cardiovascular reactivity was
measured via HF-HRV (Studies 1 and 2) and PEP
(Study 2), two widely used indices of reactivity to
social stressors (e.g., Cacioppo, Uchino, &
Berntson, 1994; Shahrestani, Stewart, Quintana,
Hickie, & Guastella, 2015). All measures, manipulations, and exclusions are reported.

Study 1
To determine whether stigma by prejudice transfer was greatest among White women who perceived prejudices as generalized, we examined
self-reported identity threat and physiological
stress outcomes for White women who were
evaluated by a racist or a neutral White male. We
hypothesized that White women who were evaluated by a racist (vs. neutral) White male during a
TSST (Kirschbaum et al., 1993) would experience
stigma by prejudice transfer; we expected this
effect to be greatest among women who perceived prejudices (e.g., racism, sexism) as generalized. We proposed that women who perceived
prejudices as generalized would perceive the racist evaluator as both racist and sexist, as well as
higher in SDO. Thus, we expected these women
to report greater gender stigmatization during the
TSST task. Critically, we hypothesized that
women who perceived prejudices as more generalized would demonstrate a greater cardiovascular
stress response when being evaluated by the racist
White male, relative to women who were evaluated by a neutral White male.
In Study 1, we examined parasympathetic
reactivity via HF-HRV as an indirect index of
respiratory sinus arrhythmia (RSA). HF-HRV
reflects the acceleration (and deceleration) of

heart rate during the respiratory cycle and is
determined largely by vagal influences on the
heart (Berntson et al., 1997; Porges, 2007), providing a relatively pure index of parasympathetic
activation. Importantly, decreases in HF-HRV
occur during acute and chronic stress (Chandola
et al., 2008; Lucini, Di Fede, Parati, & Pagani,
2005), and are associated with stressful and cognitively taxing states (Elliot, Payen, Brisswalter,
Cury, & Thayer, 2011; Kreibig, 2010). Past metaanalyses have demonstrated that HF-HRV
decreases during negative social interactions
compared to baselines (Shahrestani et al., 2015),
and low HF-HRV is associated with worse selfregulation (e.g., emotion regulation, executive
function; Holzman & Bridgett, 2017). Moreover,
past research has found that women demonstrate
decreases in HF-HRV during a speech task in
front of a sexist man compared to a neutral man
(Schneider et al., 2001), and RSA has been identified as a marker of stress and health outcomes
(for review, see Masi, Hawkley, Rickett, &
Cacioppo, 2007; Thayer, Åhs, Fredrikson, Sollers,
& Wager, 2012). As such, we anticipated a significantly greater decrease in HF-HRV from baseline
to anticipated evaluation for White women who
held a LTGP and anticipated interacting with a
racist evaluator, compared to a neutral evaluator.

Method
Participants. Eighty-one women who identified as
White during a prescreen survey, participated in
the study.1 Five participants were removed from
analyses for not identifying as White during the
experiment (n = 4) or as female during the experiment (n = 1), leaving a final sample of 76 participants with a mean age of 18.57 years (SD = 1.06).
An a priori power analysis in G*Power for the
proposed moderation analysis with a medium
effect size (f2 = 0.15, d = 0.79) with 80% power
indicated a desired sample size of 68 participants.
A sensitivity power analysis in G*Power indicated the final sample size was sufficient to capture an effect size of f2 = 0.13 (d = 0.72). All
participants received partial course credit for
participating in the 1-hour session.
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Procedure. Participants were recruited to an experiment ostensibly examining social interactions
and met one of three White male confederates.
Confederates were trained to act neutrally
throughout the experiment and were unaware of
condition and hypotheses. A female experimenter
greeted both participants and, once consent was
provided, a rigged drawing was completed such
that the participant was always assigned the role
of the presenter and the confederate the role of
the evaluator during an upcoming task. The evaluator was then excused to another room, ostensibly to begin completing a packet of psychological
measures. Participants were then connected to
spot electrodes in a standard Lead II configuration and rested for 5 minutes to acquire baseline
cardiovascular measures. Next, participants
learned that, as the presenter, they would be giving a 5-minute speech explaining why they were
the best candidate for their ideal job in front of
the evaluator, and would then complete a 5-minute test that would be described later in front of
the evaluator (the TSST). Participants were then
incentivized to ensure engagement, learning that
if they were highly evaluated, they may be invited
back for a future experiment with a monetary
compensation.
The participant was then presented with a
packet of profile measures ostensibly completed
by the evaluator (Pinel, 2002; Sanchez et al.,
2017). All participants viewed a packet of information in which the evaluator ostensibly completed various psychological measures (e.g., Ten
Item Personality Inventory; Gosling, Rentfrow, &
Swann, 2003). Critically, participants who were
assigned to the racist evaluator condition also
received the evaluator’s responses to the Modern
Racism and Old Fashioned Racism Scale
(McConahay, 1986), which was filled out with
moderate scores. Names of measures were not
included, and participants were presented with
bubbled-in answers for the individual items.
Participants in the control condition received no
information about the evaluator’s racial attitudes
(as in Sanchez et al., 2017). While some research
on stigma by prejudice transfer has used a lowracism condition as the control (e.g., Sanchez
et al., 2018), we propose that this does not
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constitute a true, neutral control condition as
information about an evaluator’s positive intergroup attitudes (i.e., low racism) could instead
serve as an identity safety cue. As such, the present
research employed a neutral, no-information
control condition.
Next, participants were asked to form an
impression of the evaluator based on the profile
and complete various measures of perceptions
of the evaluator’s personality and ideology (e.g.,
perceived SDO). Participants were then given 2
minutes to prepare for the upcoming evaluation,
and then completed the TSST in front of the
evaluator, including a 5-minute speech and a
5-minute numerical subtraction task (i.e., backwards counting task; Kirschbaum et al., 1993).
Upon completion, the evaluator exited, and the
participant completed a measure of gender
stigma. The participant was then fully debriefed
and thanked for their time.
Measures
Lay theory of generalized prejudice. During a prescreen survey completed at the beginning of
a semester, participants completed three items
indicating the extent to which they believed
prejudices against various groups were related:
“When someone is prejudiced against one group
of people, he/she is prejudiced against many
other groups of people,” “When someone holds
hateful beliefs against one group of people, they
often hold hateful beliefs against other groups of
people,” and “Holding biased beliefs about one
group of people tends to be a sign of holding
biased beliefs about other groups of people.” All
items were completed on a 7-point scale (1 = very
untrue, 7 = very true) and were found to be reliable
(α = .93; Sanchez et al., 2018).
HF-HRV. Mindware BioNex hardware
(Model 50-3711-02; Gahanna, OH) was used to
acquire HRV at a frequency of 1,000 Hz. Measures were recorded continuously throughout the
session and scored using Mindware HRV module (Version 3.1.0; Gahanna, OH). Data were
first cleaned offline in 1-minute bins by manually correcting software-identified inappropriately placed R-peaks and checking for normal
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Table 1. ANOVA results for dependent variables by condition: Study 1.
F
Perceived SDO
Perceived racism
Perceived sexism
Gender stigma
HF-HRV baseline
HF-HRV preparing
HF-HRV reactivity

184.46***
437.20***
85.31***
13.80***
2.79
0.29
1.39

Racism M (SE)
5.41 (0.12)
4.49 (0.11)
2.97 (0.11)
3.21 (0.29)
6.40 (0.15)
6.02 (0.15)
−0.38 (0.14)

Control M (SE)
3.09 (0.12)
1.44 (0.10)
1.53 (0.11)
1.74 (0.27)
6.05 (0.14)
5.90 (0.15)
−0.15 (0.14)

Note. SDO = social dominance orientation; HF-HRV = high frequency heart rate variability.
***p < .001.

ranges. No outliers were identified, and incorrect R-peaks were removed in 5% of epochs.
HF-HRV was then calculated through a power
spectral analysis of high frequency (0.15–0.40
Hz) heart rate variability following standard
guidelines from the Society for Psychophysiological Research (Berntson et al., 1997).2 While
this measure is commonly referred to as RSA
in the literature (e.g., Page-Gould, Mendes, &
Major, 2010), for precision we refer to it as HFHRV throughout because it derives respiration
from HRV rather than from a direct measure of
respiration.

their “gender,” “sex,” and “being a woman” on
a 7-point scale (1 = not at all, 7 = a great deal;
α = .99; Sanchez et al., 2017).

Perceived SDO. Participants completed the
16-item Social Dominance Orientation Scale
(Pratto et al., 1994) as they thought the evaluator would complete the items on a 7-point scale
(1 = very negative, 7 = very positive), including
items such as, “All groups should be given an
equal chance in life” (α = .96).

Perceived ideologies. Condition was a significant predictor of perceived SDO (B = 1.16, SE = 0.09,
p < .001, 95% CI [0.99, 1.33]), such that the racist
evaluator was perceived as higher in SDO than the
neutral evaluator. Neither LTGP (B = −0.01,
SE = 0.09, p = .89, 95% CI [−0.18, 0.16]) nor the
interaction term (B = 0.14, SE = 0.09, p = .11,
95% CI [−0.03, 0.31]) were significant predictors.
Condition was a significant predictor of perceived
racism (B = 1.53, SE = 0.07, p < .001, 95% CI
[1.38, 1.67]), such that the racist evaluator was
associated with greater perceived racism than the
neutral evaluator. Neither LTGP (B = 0.04,
SE = 0.08, p = .61, 95% CI [−0.11, 0.19]) nor the
interaction term (B = 0.06, SE = 0.07, p = .44,
95% CI [−0.09, 0.21]) were significant predictors
of perceived racism.
Perceived sexism was significantly predicted by
condition (B = 0.72, SE = 0.07, p < .001, 95% CI
[0.58, 0.87]) and LTGP (B = 0.18, SE = 0.07,

Perceived sexism and racism. Participants indicated
the extent to which they perceived the evaluator as
sexist and racist on five items each, on a 5-point
scale (1 = very slightly or not at all, 5 = extremely or
a lot), including items such as “How likely is it that
this person is sexist?” Racism items replaced “sexist” with “racist” and both measures were found to
be reliable (αs > .93; Sanchez et al., 2017).3
Gender stigma. Participants indicated how concerned they were that the evaluator was judging
them negatively during their performance due to

Results
There was no effect of condition on participants’
LTGP, t(74) = 0.15, p = .88, d = 0.03, (M = 4.31,
SD = 1.37). Thus, hierarchical linear regressions
were conducted with condition effects coded
(control = −1; racist = 1), with standardized
LTGP entered in Step 1 and the interaction term
entered in Step 2 (for all means, see Table 1).
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Gender stigma. Condition was a significant predictor of gender stigma (B = 0.74, SE = 0.20, p <
.001, 95% CI [0.35, 1.13]), such that the racist
evaluator condition was associated with greater
gender stigma than the neutral evaluator condition. Neither LTGP (B = 0.31, SE = 0.20, p =
.13, 95% CI [−0.09, 0.71]) nor the interaction
term (B = 0.14, SE = 0.20, p = .48, 95% CI
[−0.26, 0.54]) were significant predictors.
Physiological reactivity. Physiological data were not
usable for two participants,4 leaving a sample of 74
for HF-HRV analyses. HF-HRV values during the
last 2 minutes of the baseline were averaged, as
were HF-HRV values from the 2 minutes preparing for the TSST. Two-minute epochs or shorter
have been used in past research examining HFHRV fluctuation (e.g., Gordon, Del Rosario, Flores, Mendes, & Prather, 2019; Rottenberg, Clift,
Bolden, & Salomon, 2007), and this period of
anticipation before the TSST has been previously
demonstrated to be a critical time to capture anticipated interpersonal stressors (Sawyer et al., 2012).
Preliminary analyses confirmed that there was no
effect of condition on mean baseline HF-HRV
values, t(72) = 1.67, p = .10, d = 0.35, 95% CI
[−0.76, 0.07]. Next, the mean HF-HRV baseline
value was subtracted from the anticipatory HFHRV mean value to determine HF-HRV reactivity.
A one-sample t test confirmed that HF-HRV reactivity was greater than zero, t(73) = 2.67, p = .009,
d = 0.31, 95% CI [−0.46, −0.07], and Shapiro–
Wilk tests of normality on HF-HRV baseline,

0.1
0
HF-HRV Reactivity

p = .03, 95% CI [0.03, 0.32]). The interaction
term was also a significant predictor of perceived
sexism (B = 0.15, SE = 0.07, p = .04, 95% CI
[0.01, 0.30]). While participants with a low LTGP
(−1 SD) perceived the racist evaluator as more
sexist than the neutral evaluator (B = 0.57, SE =
0.10, p < .001, 95% CI [0.36, 0.77]), this effect was
greater for participants with a high LTGP (+1
SD), B = 0.88, SE = 0.10, p < .001, 95% CI
[0.67, 1.08]. While the simple slope was not significant for the control condition (p = .85, 95%
CI [−0.20, 0.24]), it was for the racism condition
(p = .001, 95% CI [0.14, 0.52]).
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Figure 1. Effect of condition on HF-HRV reactivity
moderated by LTGP.

W(74) = 0.99, p = .68, and HF-HRV anticipation,
W(74) = 0.98, p = .29, revealed these measures
were normally distributed. Participant age was
controlled for, though reported results do not
change when not controlling for age.
The hierarchical regression revealed that neither condition (B = −0.01, SE = 0.10, p = .21,
95% CI [−0.03, 0.07]) nor LTGP (B = −0.04,
SE = 0.10, p = .68, 95% CI [−0.25, 0.16]) were
significant predictors of HF-HRV reactivity.
However, the interaction term was a significant
predictor of HF-HRV reactivity (B = −0.21, SE
= 0.10, p = .038, 95% CI [−0.41, −0.001]).
Specifically, while there was no effect of condition on HF-HRV reactivity for participants with a
low LTGP (−1 SD), B = 0.08, SE = 0.13, p =
.57, 95% CI [−0.20, 0.36], participants with a high
LTGP (+1 SD), B = −0.34, SE = 0.14, p = .017,
95% CI [−0.61, −0.06] demonstrated significantly greater HF-HRV reactivity when performing the TSST in front of the racist evaluator than
in front of the neutral evaluator (see Figure 1).
The simple slope for the racism condition was
significant (p = .03, 95% CI [−0.53, −0.03]), but
the simple slope for the control condition was
not significant (p = .29, 95% CI [−0.14, 0.47]).

Discussion
The present study demonstrated that White
women who strongly endorsed a lay theory of
generalized prejudice experienced a significantly
greater decrease in HF-HRV from baseline to
preevaluation when anticipating interacting with a
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racist evaluator, compared to participants being
evaluated by a neutral evaluator. Thus, Study 1 is
the first study to demonstrate cardiovascular reactivity for stigma by prejudice transfer and extends
past research on lay theories of generalized prejudice (Sanchez et al., 2018). Notably, the present
study also demonstrated that White women perceived a racist evaluator as significantly more sexist than a neutral evaluator, especially when
participants were high in LTGP. Participants also
perceived the racist evaluator as significantly
higher in SDO and reported greater stigma compared to participants in the control condition,
though LTGP did not moderate these effects.
Critically, the present study was underpowered
to detect the anticipated interaction in light of
recent discussions on powering interaction analyses (Giner-Sorolla, 2018), though we present it as
initial evidence of the negative effects of stigma
by prejudice transfer on cardiovascular outcomes
for White women who endorse a LTGP. As such,
Study 2 was developed to ensure a sufficiently
powered sample, as well as to expand the collected cardiovascular measures.

Study 2
Study 2 sought to replicate and extend the findings
of Study 1 by collecting impedance cardiography as
well as HRV in order to examine PEP (preejection
period) and HF-HRV. Specifically, while Study 1
demonstrated an effect of LTGP and stigma by
prejudice transfer on HF-HRV reactivity, an indicator of parasympathetic activity, PEP is an indicator
of sympathetic cardiac control, and is a measure of
the time between the left ventricle contracting
(ECG waveform) and the aortic valve opening
(Δz/Δt waveform; Cacioppo et al., 1994). PEP is
responsive to changes in affective states in a short
time frame (within 3 to 5 seconds; Kraus & Mendes,
2014; Mendes, 2016). PEP shortening (or PEP
decreases) is indicative of increased sympathetic
cardiac control, which occurs during intense or
chronic stress (Porges, 2007), and occurs in instances
that require effortful active coping (Kelsey, 2012).
Past research has highlighted the importance of
measuring both parasympathetic and sympathetic

reactivity in response to social stressors in order to
fully capture the ANS stress response (Berntson,
Norman, Hawkley, & Cacioppo, 2008; Cacioppo
et al., 1994).
In Study 2, we proposed that White women
who were high in LTGP would demonstrate both
a significant decrease in HF-HRV and PEP shortening from baseline to anticipated evaluation
when they were anticipating an interaction with
an evaluator who held anti-Black attitudes, compared to a neutral evaluator, indicative of a cardiovascular stress response. The present study
included a congruent threat condition of sexism
in order to demonstrate that LTGP is only critical
in stigma by prejudice transfers, and to provide a
more complete experimental design. Moreover,
the present study included a self-report measure
of liking of the confederate evaluator in order to
account for a liking penalty as in past work on
stigma by prejudice transfer (Sanchez et al., 2017),
as well as to account for the use of multiple
White male confederates. Lastly, the present study
included a measure of sexism attribution.

Method
Participants. In all, 180 participants who identified
as White women and were not taking medications
that could influence cardiovascular activity and
were not pregnant during a prescreen survey took
part in the study for partial course credit. One
participant exited the session during the TSST
and nine did not identify as White during the inlab session, leaving an analytic sample of 170
(Mage = 19.11, SD = 2.69) that was collected over
a 2.5-year period. A power analysis for the proposed moderation analysis with 99% power and a
medium effect size of f2 = 0.15 (d = 0.79) indicated a sample size of 174.
Procedure. Study 2 was identical to Study 1 except
for the following changes. Participants were randomly assigned to one of three conditions, the
control or racism condition from Study 1, and a
sexism condition which was identical to the racism condition except that participants received a
completed Modern and Old Fashioned Sexism
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Scale (Swim, Aikin, Hall, & Hunter, 1995) in
place of the Modern and Old Fashioned Racism
Scale. Values on the Modern and Old Fashioned
Racism Scale were the same as in Study 1, and
these values were applied to the Modern and Old
Fashioned Sexism Scale.5 Additionally, after the
TSST, participants completed a measure of sexism attributions for the score they anticipated the
evaluator would give them for their performance.
Lastly, participants completed a measure of liking
of the evaluator, LTGP was measured at the end
of the study instead of in a prescreen survey, and
participants responded yes or no to questions
asking if they had exercised, smoked cigarettes,
had caffeine, or felt depressed that day, to better
account for factors that could influence physiological data. Four White male confederates were
used throughout the data collection period.
Measures. The measures of perceived SDO
(α = .97), perceived sexism (α = .95), perceived
racism (α = .97), gender stigma (α = .97), and
LTGP (α = .99) were all reliable. HF-HRV was
collected and scored following Study 1 methods,
and incorrect R-peaks were removed in 4% of
epochs.
PEP. Mindware BioNex hardware (Model
50-3711-02; Gahanna, OH) was used to acquire
PEP with spot electrodes placed as specified in
Qu, Zhang, Webster, and Tompkins (1986), with
two source electrodes on the dorsum and two
recording electrodes on the ventrum. Measures
were recorded continuously throughout the session, and each participant’s impedance data were
ensemble averaged in 1-minute epochs to produce
estimates of PEP in the Mindware IMP module
(Version 3.1.3; Gahanna, OH) following standard
guidelines from the Society for Psychophysiological Research (Sherwood et al., 1990). The max
slope method was used to automatically place the
B-point, which was later manually adjusted based
on visual inspection in 6% of epochs.
Sexism attributions. After the TSST, participants completed seven items on what factors they
thought would influence the evaluator’s scoring of
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their performance, including five neutral items such
as “your responses,” “your abilities,” and “luck,”
and two gender-specific items: “your gender” and
“your sex.” Responses were given on a 7-point scale
(1 = not at all, 7 = very much), and the two gender
items were positively, significantly correlated, r(170)
= 0.96, p < .001 (Sanchez et al., 2017).
Liking. On a 9-point scale (1 = strongly disagree, 9 = strongly agree), participants indicated how
much they liked the evaluator on two items: “The
evaluator and I seem like we would get along
outside of this study” and “I would enjoy interacting with the evaluator outside of this study.”
The items were positively, significantly correlated,
r(170) = 0.89, p < .001.

Results
An ANOVA revealed that the White male confederates were rated as similarly likeable, F(3,
166) = 1.00, p = .39. We did find a significant
main effect of condition on liking of the evaluator, F(2, 167) = 15.61, p < .001, d = 0.87.
Fisher’s Least Significant Difference (LSD) post
hoc analyses indicated that participants liked the
neutral evaluator (M = 4.15, SE = 0.23) significantly more than the sexist evaluator (M = 2.30,
SE = 0.24; p < .001, d = 1.07) and the racist
evaluator (M = 3.13, SE = 0.24; p = .002, d =
0.55). Additionally, participants liked the sexist
evaluator significantly less than the racist evaluator (p = .02, d = 0.48). As such, we included
liking as a covariate in all analyses, though
reported results do not significantly change
when not controlling for liking.
ANCOVA results for all critical outcomes and
LSD post hoc analyses are presented in Table 2. For
all self-report measures, the effect of condition was
significant. In support of stigma by prejudice transfer, participants indicated significantly greater perceptions of SDO, racism, and sexism, and reported
greater gender stigma and sexism attributions from
both the racist and sexist evaluators, compared to
the control evaluator. As there was no effect of condition on LTGP, F(2, 166) = 0.04, p = .97, d = 0.05
(Mcontrol = 4.77, SE = 0.17; Msexist = 4.83, SE =
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Table 2. ANCOVA results and means for dependent variables by condition: Study 2.

Perceived SDO
Perceived sexism
Perceived racism
Gender stigma
Sexism
attributions
HF-HRV baseline
HF-HRV
anticipation
HF-HRV
reactivity
PEP baseline
PEP anticipation
PEP reactivity

F

p

Control M

Racism M

Sexism M

86.41
163.62
194.95
60.99
73.65

< .001
< .001
< .001
< .001
< .001

3.25 (0.13)a
1.63 (0.11)a
1.60 (0.11)a
2.58 (0.21)a
2.26 (0.19)a

5.60 (0.13)b
3.17 (0.11)b
4.61 (0.11)b
3.25 (0.21)b
3.70 (0.19)b

5.14 (0.14)c
4.48 (0.11)c
2.88 (0.11)c
5.58 (0.22)c
5.64 (0.19)c

0.22
0.20

.80
.82

6.19 (0.17)a
5.99 (0.15)a

6.25 (0.17)a
5.94 (0.16)a

6.09 (0.18)a
5.84 (0.16)a

0.20

.82

−0.20 (0.13)a

−0.31 (0.13)a

−0.24 (0.14)a

0.36
2.03
2.98

.70
.14
.054

114.49 (1.70)a
101.48 (1.68)a
−13.02 (1.76)ab

116.54 (1.72)a
98.88 (1.70)a
−17.69 (1.78)ab

115.72 (1.77)a
103.78 (1.75)a
−11.94 (1.83)a

Note. SDO = social dominance orientation; HF-HRV = high frequency heart rate variability; PEP = preejection period.
Standard errors presented in parentheses; means with different subscripts are significantly different from each other at
p < .05; all analyses control for liking; HF-HRV and PEP analyses also controlling for participant age, exercise, and caffeine
consumption.

Self-report measures. Neither of the Condition
Contrasts x LTGP interactions were significant
for perceived SDO (Bs > −0.14, SEs = 0.11,
ps > .20), perceived sexism (Bs > −0.15, SEs =
0.08, ps > .08), gender stigma (Bs > −0.20, SEs
= 0.17, ps > .25), or sexism attributions (Bs >
−0.17, SEs = 0.15, ps > .26).

computed as in Study 1. PEP scores at baseline,
W(158) = 0.95, p = .07, and anticipation of the
TSST, W(158) = 0.99, p = .27, were normally
distributed; and PEP reactivity was calculated by
subtracting the last minute of baseline from the
values of the minute prior to beginning the TSST.
ANCOVAs controlling for liking of the evaluator, participant age, as well as whether the participant had exercised or consumed caffeine that day
(1 = yes, 0 = no) revealed no effect of condition
on mean baseline HF-HRV, F(2, 151) = 0.22,
p = .80, d = 0.11, and no effect of condition on
baseline PEP, F(2, 151) = 0.36, p = .70, d = 0.14.
A one-sample t test confirmed that HF-HRV
reactivity was greater than zero, t(157) = 3.36,
p = .001, d = 0.27, 95% CI [−0.40, −0.10], as was
PEP reactivity, t(157) = 13.78, p < .001, d = 1.10,
95% CI [−16.17, −12.11].

Physiological outcomes. Physiological data were
not collected for 12 participants (six participants
did not consent to electrode placement, and data
for six participants was unusable6), leaving an analytic sample size of 158 participants. HF-HRV at
baseline, W(158) = 0.99, p = .34, and anticipation of the TSST, W(158) = 0.98, p = .07, were
normally distributed; and HF-HRV reactivity was

HF-HRV reactivity. We controlled for liking
of the evaluator, participant age, as well as if participants had exercised or consumed caffeine that
day (1 = yes, 0 = no). LTGP (B = −0.09, SE
= 0.08, p = .22, 95% CI [−0.24, 0.06]) and the
condition contrasts (control vs. sexism: B = 0.03,
SE = 0.11, p = .77, 95% CI [−0.19, 0.25]; control
vs. racism: B = −0.07, SE = 0.11, p = .51, 95%

0.18; Mracist = 4.78, SE = 0.17), we were able to
conduct the proposed moderation analyses.
Moderation analyses. Analyses were conducted
using PROCESS (Hayes, 2012) for a multicategorical moderation with condition effects coded
to examine two contrasts (control [−1] vs. racism
[1], and control [−1] vs. sexism [1]), a standardized LTGP as the moderator, and liking of the
evaluator included as a covariate.
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PEP reactivity. As with HF-HRV, liking of
the evaluator, participant age, as well as if participants had exercised or consumed caffeine
that day (1 = yes, 0 = no) were controlled for in
analyses. LTGP (B = −1.46, SE = 1.03, p = .16,
95% CI [−3.51, 0.58]) and the condition control
versus sexism contrast (B = 2.62, SE = 1.51, p
= .09, 95% CI [−0.37, 5.61]) were not significant
predictors of PEP reactivity, though the condition control versus racism contrast (B = −3.66,
SE = 1.43, p = .012, 95% CI [−6.49, −0.83]) was
a significant predictor of PEP reactivity. Participants in the racism condition demonstrated significantly greater decreases in PEP from baseline
to TSST anticipation, compared to participants in
the control condition. While the Control Versus
Sexism x LTGP interaction was not significant
(B = 1.48, SE = 1.44, p = .31, 95% CI [−1.37,
4.34]), the Control Versus Racism x LTGP interaction was significant (B = −2.95, SE = 1.44, p
= .042, 95% CI [−5.79, −0.11]). Though there
was no significant difference in PEP reactivity
between the control and racism conditions among
participants low in LTGP (−1 SD), B = −0.71,

0.1

HF-HRV Reactivity

0
-0.1
-0.2
-0.3

Control

-0.4

Racism

-0.5

Sexism

-0.6
-0.7
-0.8
Low LTGP (-1 SD)

High LTGP (+1 SD)

Figure 2. Effect of condition on HF-HRV reactivity
moderated by LTGP.

0
-5
PEP Reactivity

CI [−0.28, 0.14]) were not significant predictors
of HF-HRV reactivity. While the Control Versus
Sexism x LTGP interaction was not significant
(B = 0.05, SE = 0.11, p = .62, 95% CI [−0.16,
0.26]), the Control Versus Racism x LTGP interaction was significant (B = −0.25, SE = 0.11,
p = .019, 95% CI [−0.46, −0.04]). Though there
was no significant difference in HF-HRV reactivity between the control and racism conditions
among participants low in LTGP (−1 SD), B =
0.18, SE = 0.15, p = .22, 95% CI [−0.11, 0.47],
there was a significant difference among participants high in LTGP (+1 SD), B = −0.32, SE =
0.15, p = .036, 95% CI [−0.63, −0.02], such that
participants in the racism condition demonstrated
a significantly greater decrease in HF-HRV from
baseline to TSST compared to participants in
the control condition (see Figure 2). The simple
slope was not significant for the control condition (p = .38, 95% CI [−0.13, 0.34]) nor for the
sexism condition (p = .77, 95% CI [−0.30, 0.23]),
but was significant for the racism condition (p =
.01, 95% CI [−0.60, −0.08]).

11
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Control
Racism

-15

Sexism

-20
-25
Low LTGP (-1 SD)
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Figure 3. Effect of condition on PEP reactivity
moderated by LTGP.

SE = 1.98, p = .72, 95% CI [−4.62, 3.20], there was
a significant difference among participants high in
LTGP (+1 SD), B = −6.67, SE = 2.10, p = .002,
95% CI [−10.82, −2.52], such that participants
in the racism condition demonstrated a significantly shorter PEP at TSST than baseline, compared to participants in the control condition (see
Figure 3). While the simple slope was not significant for the control condition (p = .99, 95% CI
[−3.21, 3.22]) nor for the sexism condition (p =
.99, 95% CI [−3.59, 3.62]), the simple slope was
significant for the racism condition (p = .02, 95%
CI [−7.96, −0.86]).

Discussion
Study 2 thus demonstrated that White female
participants experienced significantly greater
decreases in HF-HRV and shorter PEP from
baseline to preevaluation when they held a lay
theory of generalized prejudice and were being
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evaluated by a racist evaluator, compared to participants in the control condition, demonstrating
reciprocal sympathetic control and autonomic
imbalance.7 LTGP did not moderate participants’
perceived sexism by condition, unlike in Study 1.
However, as in past research, participants perceived both the racist and sexist evaluators as significantly higher in SDO and sexism, anticipated
significantly more gender stigma, and were more
likely to attribute negative feedback to sexism,
compared to the neutral evaluator.
PEP decreases, as demonstrated among White
women who strongly endorsed LTGP and anticipated an interaction with a racist evaluator, occur
during intense or chronic stress (Porges, 2007) and
in instances that require effortful active coping
(Kelsey, 2012). Notably, the motivational intensity
theory (Brehm & Self, 1989) proposes that effort is
mobilized proportionally to subjective demand as
long as success is possible, and past research has
indicated that PEP is sensitive to task demands
(Richter, Friedrich, & Gendolla, 2008) and shortens as motivated effort increases (e.g., Chatelain &
Gendolla, 2015; Gendolla, Wright, & Richter,
2012). Integrating past research on PEP reactivity,
the present findings further suggest that White
women high in LTGP and preparing for an evaluation by a racist White man perceived the task as
demanding and increased efforts in order to
actively cope with the stressor.
While not the primary goal of this study, we
notably did not demonstrate greater cardiovascular
reactivity for women in the sexism condition compared to the neutral condition, and found significantly shorter PEP in the control condition
compared to the sexism condition at preevaluation
compared to control. Although this finding was
unexpected, it is not entirely inconsistent with prior
research. The present studies used a blatant manipulation of sexism, which may have been so heavyhanded that participants disengaged and withheld
effort (see Wright & Kirby, 2001). When past work
has shown a physiological link with acute sexism
exposure, perceptions of sexism were relatively
low, unlike the present study where perceptions of
sexism were high. Specifically, in Salomon et al.
(2015), they manipulated hostile sexism (by having
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a researcher make a negative comment about
women being whiny and unintelligent in front of
the participant) and found decreases in PEP, yet
participants’ perceptions of sexism were still relatively low (M = 3.31, SD = 2.82 on a 1–9 scale;
Salomon et al., 2015). In the present research, participants in the sexism condition reported high levels of sexism (M = 4.51, SD = 0.77 on a 1–5 scale),
suggesting the present manipulation of sexism
with an anticipated interaction partner was very
strong. As such, it is possible the present manipulation was so strong that participants disengaged
(Wright & Kirby, 2001). Alternatively, it is possible
that White women are simply accustomed to anticipating sexism as it is the form of bias which directly
targets them, whereas they are less often aware of
the potential for an individual to endorse negative
racial biases. As such, the present null effect
between the sexism and control conditions could
reflect that White women are already, at least on a
physiological level, preparing to deal with sexism.
In contrast, White women may have less experience being evaluated by someone who has made
such explicit negative racial attitudes known.
Indeed, endorsement of negative racial attitudes
can be evaluated as less acceptable compared to the
endorsement of negative attitudes towards feminists (e.g., Crandall, Eshleman, & O’Brien, 2002),
perhaps making the explicit endorsement of antiBlack attitudes more threatening even for White
women (this is partially supported by the effect of
condition on threat reported in the supplemental
material for Study 1). Indeed, the present sample
identified as politically liberal (M = 3.36, SD =
2.83; 1 = very liberal, 10 = very conservative). Lastly, it
is worth noting that participants generally did not
like the evaluator, regardless of condition (Moverall
= 3.21, SD = 1.93 on a 1–9 scale), suggesting participants were apprehensive of the evaluator across
conditions. We encourage future research to replicate and explore such effects.

General Discussion
The present studies provide the first evidence
that stigma by prejudice transfer results in cardiovascular reactivity when White women strongly
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endorse LTGP. Specifically, White women who
endorsed LTGP demonstrated parasympathetic
nervous system withdrawal (HF-HRV decreases,
Studies 1 and 2) and sympathetic nervous system
activation (PEP shortening, Study 2) when anticipating an evaluation from a White man who held
anti-Black attitudes, compared to a White man
whose attitudes were unknown, indicating a cardiovascular stress response. Moreover, the present research is the first to identify the effect of
individuals’ endorsement of a lay theory of generalized prejudice on stigma by prejudice transfer
across identity dimensions (anticipating a gender
identity threat from a racial identity threat), and
to highlight the critical role of LTGP on the cardiovascular stress response. Lastly, the present
studies replicated past research on stigma by prejudice transfer (Sanchez et al., 2017), such that
White women who were evaluated by a White
man who held negative attitudes towards Black
Americans perceived him to be more sexist
(Studies 1 and 2), resulting in greater reported
gender stigma (Studies 1 and 2) and attribution of
negative feedback to sexism (Study 2).
These findings are integral in furthering present understandings of the boundaries of stigma
and of lay theories of prejudice. Critically, the
present findings demonstrate that stigma by prejudice transfer results in not only self-reports of
anticipated identity threat, but also cardiovascular
stress outcomes for individuals who perceive
prejudices as generalized. The present findings of
parasympathetic withdrawal and sympathetic
activation (Study 2) indicate reciprocal sympathetic control, a characterization of autonomic
imbalance (Berntson et al., 2008), which is associated with various negative health outcomes,
including cardiovascular disease (Thayer et al.,
2010) and diabetes (Berntson et al., 2008).
Moreover, numerous studies have demonstrated
a link between HF-HRV and PEP reactivity and
negative health correlates such as impaired
immune functioning (Juster et al., 2010). Lastly,
decreases in HF-HRV during stress, as found in
the present work (Studies 1 and 2), may have
downstream negative outcomes, as RSA tends to
overshoot baseline levels during recovery (i.e.,
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vagal rebound), a key component in chronic
hypertension (Mezzacappa, Kelsey, Katkin, &
Sloan, 2001). Thus, while the present demonstration of a singular instance of cardiovascular reactivity is unlikely to negatively affect an individual’s
health, frequent experiences of anticipated
stigma, whether from cues of ingroup prejudice
or, as demonstrated in the present research, outgroup prejudice, may accumulate over time and
could result in excessive demands on the ANS.
As such, the present studies demonstrate that
for women who endorse a lay theory of generalized prejudice, anticipating an interaction with a
racist evaluator results in greater cardiovascular
stress. Although the present research did not
examine cardiovascular recovery, we encourage
future research to do so, as we propose that
stigma by prejudice transfer may be a subtle cue
for ingroup prejudice, and thus we propose that
some individuals, such as those who do not
endorse a lay theory of generalized prejudice as
strongly, may ultimately experience deficits in cardiovascular recovery, not necessarily cardiovascular reactivity. Moreover, we encourage future
research to further examine cardiovascular reactivity in response to stigma by prejudice transfer
and LTGP endorsement with alternative cardiovascular measures (e.g., blood pressure). In doing
so, future research may better be able to assess
the psychological states of individuals, including
their appraisals of challenge versus threat in
response to stigma by prejudice transfer (e.g.,
biopsychosocial model of challenge and threat;
see Seery, 2013).
While the present findings illustrate that the
extent to which White women perceive prejudices as generalized affects perceptions of sexism
and cardiovascular reactivity from a racial identity
threat, the present research only examined one
stigmatized group (i.e., White women), limiting
current understandings of LTGP and the psychophysiological effects of stigma by prejudice
transfer. Future work employing other samples
(e.g., women of color; Chaney, Sanchez, &
Remedios, 2020) is thus needed to provide a more
complete understanding of cardiovascular reactivity after outgroup threat cues. Moreover, the
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present work only examined the role of LTGP in
promoting stigma by prejudice transfer from racism to sexism. We encourage future work to
examine LTGP more broadly, including examining which prejudiced attitudes are perceived as
overlapping (e.g., do lay individuals perceive antifat attitudes and racism as sharing a common
underlying ideology?). Similarly, the present
research examined high levels of racism compared to no information and did not employ a
condition in which the evaluator was presented as
not endorsing anti-Black attitudes. We propose
that learning that an individual does not endorse
anti-Black attitudes would signal identity safety,
or evoke the belief that one’s stigmatized identity
is less likely to be tied to negative outcomes, and
thus may ameliorate cardiovascular stress. While
past research has demonstrated that White
women perceive racial identity safety cues as
indicative of gender identity safety, resulting in a
greater sense of belonging (e.g., Chaney et al.,
2016), we encourage future research to explore
the effects of identity safety cue transfer on cardiovascular stress. Lastly, participants’ LTGP
endorsement only moderated the effect of condition on cardiovascular outcomes (Studies 1 and 2)
and perceptions of sexism (Study 1) but did not
moderate other self-reported measures. While
the present samples endorsed LTGP relatively
strongly and condition effects were large, we still
expected LTGP endorsement to have moderated
other gender-specific threat outcomes, and
encourage future work to further explore more
specifically the role of LTGP endorsement in
stigma by prejudice transfer outcomes.
The present studies are the first to demonstrate a cardiovascular stress response indexed by
decreased parasympathetic reactivity and greater
sympathetic reactivity in anticipation of interacting with a racist White man among White
women who hold a lay understanding of generalized prejudice. Thus, the present research
expands previous knowledge on the boundaries
of stigma by demonstrating that stigma by prejudice transfer results in not only psychological
outcomes, but also cardiovascular stress outcomes. Further, the present studies expand past

research on lay understandings of a generalized
nature of prejudices and highlight a new avenue
through which to understand stigmatized individuals’ varying experiences of stigma by prejudice transfer.
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Notes
1.

2.

Across studies, participants were only eligible
to participate if they indicated they (a) do not
smoke cigarettes, (b) do not take any medication,
prescription or otherwise that affects the cardiovascular system such as blood thinners, tranquilizers, antihypertensives, or stimulants, (c) have not
had any serious psychiatric conditions such as
schizophrenia, anxiety disorders, or psychotic or
personality disorders, (d) do not have a history of
heart problems, and (e) were not pregnant. The
night before the session, participants received
an email instructing them not to exercise, drink
caffeine, drink alcohol, or smoke at least 4 hours
before the session.
Past work has demonstrated that correcting for
changes in respiration rate results in RSA reactivity that is nearly equivalent to uncorrected RSA
reactivity, including when examining RSA via
HF-HRV during a mental stressor (Houtveen,
Rietveld, & De Geus, 2002). As the present
research relied on a resting baseline and preparation period (not speaking) to calculate reactivity,
we chose HF-HRV a priori as a close approximate
of parasympathetic activity.
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3.
4.
5.
6.
7.

See supplemental material for self-reported
measures of threat and vigilance, which were also
collected.
Key event markers were not indicated in the
cardiovascular data for these participants.
See supplemental material for a previously
reported pilot test of the profile materials from
Sanchez et al. (2017).
Four had artifacts over 50% of their data, and
two had no key event indicators in the data.
See supplemental material for reported results
of LTGP moderating the effect of condition
on cardiovascular autonomic balance, computed
as an index of PEP and HF-HRV based on
Berntson et al. (2008).
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