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Abstract

We tested the hypothesis that African Americansld/ishow greater anxiety than their
European American counterparts when entering labyraesearch settings. We examined
subjective and physiological anxiety measures abthboth inside and outside the research
laboratory from 126 African Americans and 147 Ewap Americans in three separate studies.
Consistent with our hypotheses, African Americaorted experiencing significantly more
baseline anxiety and showed greater baseline gbggtal arousal consistent with anxiety than
European Americans. These differences were evigkean controlling for anxiety
observedutside of the research setting as well as baseline éifiegs in overall emotional
experience. Our findings highlight the need to aderslaboratory-induced anxiety as a potential
confound in studies involving African Americans.i¥may be especially important in race
comparison studies in which undetected baselineegnzould alter the interpretation of
subsequent race comparisons.
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Elevated Baseline Anxiety among African Americankaboratory Research Settings

The everyday experience of African Americans caignificantly different from their
European American counterparts (Sellers, Smithlt@neRowley, & Chavous, 1998; Smith,
Allen, & Danley, 2007; Mendoza-Denton, Downey, Reydavis & Pietrzak, 2002).
Converging lines of research on a number of psyicdl phenomena (e.g., stereotype threat)
have now demonstrated that African Americans maggegnce increased anxiety in settings
viewed as relatively benign by European Americ&xamples of such settings include
counseling centers (Watkins, Terrell, Miller & Telty 1989), educational institutions (E.H.
Johnson, 1989; Mendoza-Denton et al., 2002), aadeaic testing (Steele & Aronson, 1995).
In light of these findings and the historical mésttment of African Americans in research
contexts (e.g., Tuskegee; Byrd & Clayton, 2001;ridaGorelick, Samuels & Bempong, 2001,
Richards, 1997; Rushton & Jensen, 2005), we sudfgaisanxiety might also be heightened for
African Americans in laboratory research settings.

Psychological findings from laboratory researcttiisgs are generally viewed with
greater credibility than findings drawn from lesslkcontrolled settings. As such, racial
differences in baseline anxiety in the laboratonuild have important implications for how we
approach, conduct, and understand research wheaAfAmericans are involved. For example,
group differences in anxiety could contribute tdueed African American participation in
psychological research, and when African Ameriacimshoose to participate in research,
elevated anxiety might actually confound the oldipsychological data and confuse the
interpretations and conclusions drawn from it. &mmple, studies failing to examine and
account for baseline anxiety differences might meausly attribute group differences in

performance to the experimental task rather thare#perimental setting. Thus, uncovering any
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such differences in baseline anxiety becomes imarissue for producing externally and
internally valid research. The present study presidn empirical examination of this
hypothesized difference by comparing African Amani@and European American college
students on their experience of baseline self-tedanxiety and physiological arousal across
three independent laboratory studies.
Psychological Research and African Americans

Sandra Graham’s (1992) review of the state of ni@am psychological research with
respect to African Americans revealed an alarmiegyelase in the number of articles focused on
African Americans from 1974 to 1989. Since thateijrhis trend has seemingly reversed, with
the emergence of new research traditions in culaurd ethnic psychology that explicitly
consider how race and ethnic identity influence aredinfluenced by psychological processes.
Most relevant to the present study, below we revtaee independent lines of research
suggesting that African Americans (and other etinmiworities) may experience increased
situational anxiety relative to European Americéviendoza-Denton et al., 2002; Smith, Allen,
& Danley, 2007; Steele & Aronson, 1995). Furthbis increased anxiety has been empirically
linked to outcomes such as well-being, mental healtademic performance, and social
functioning (Mendoza-Denton et al., 2002; Mendozaon, Pietrzak, & Downey, 2008; Soto,
Dawson-Andoh, & BelLue, 2011). Although none of thessearch programs directly discuss the
experimental research setting as anxiety provokimgjndirect support for this supposition is
nevertheless compelling.

One of the best-known research traditions to dstws possible role of situational
anxiety among African Americans is the worksbereotype threat (see Steele 1997). Steele and

Aronson (1995) demonstrated that African Americallege students performed more poorly
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than European American students on the same sifiotilt verbal problems when they

believed the goal was to assess their intellecthiéity rather than to explore ways to enhance
their learning skills. This well-established etfealy emerges when African Americans possess
high ability in the domain assessed, performing wmethe domain is an important part of their
identity, and the high ability is counter to theailing negative stereotype. These decrements in
performance, which are similar to that expectedenmdnditions of high test anxiety (e.qg.,
Baumeister, 1984), are therefore attributed toetgabout confirming well-known negative
stereotypes about African American intellectualigbi To the extent that some psychological
experiments are perceived as stereotype-relevstst they may elicit some of these same
concerns in African Americans. Moreover, African &mcans in such studies may fear
contributing to findings that will ultimately humnot only themselves, but the Black community
at large, by building on a longstanding “deficiiew of Black Americans (Freimuth et al.,

1990).

Another relevant research tradition can be fountthénliterature omace-based rejection
sensitivity, a term denoting anxious expectations about tlssiptlity of rejection in a given
situation because of one’s racial minority statdsrfdoza-Denton et al., 2002; Mendoza-Denton
et al., 2008). Though this phenomenon has not bseribed exclusively to African Americans,
the initial work describing this phenomenon demeatst that African American college
students were more likely to “anxiously expectdilyaperceive, and intensely react to status-
based rejection” than White or Asian college stusiéMendoza-Denton et al., 2002, p. 896).
Importantly, the theory proposes that membersigirgitized groups may come to expect race-
based rejection not just by non-stigmatized indiaid, but by institutions that have historically

marginalized or excluded members of their grouptdtically White Colleges and Universities
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(HWCUs) may well fall into this category. Withinighframework, African Americans entering
psychological research settings at HWCUs may gudiei possible rejection (i.e., discriminatory
treatment, physical or psychological harm) based bistory of racism toward African
Americans within educational settings as well asrpnistreatment of African Americans in
research contexts. A prominent example of suchre@shent is the infamous Tuskegee Syphilis
Study, a United States Public Health Service ptajewhich Black men with syphilis were
misled about their condition, studied without tHeiowledge, and denied appropriate treatment
for decades (Green, Maisiak, Wang, Britt, & Ebelihg97). Rejection sensitivity theory would
predict that such anticipation would fuel anxiety.

A final area of study to support the idea of ineseghanxiety among African Americans
in research settings is found in the broad litemtin discrimination and racism. It is well-
documented that such experiences are typicallyrapaaied by feelings of discomfort and
threat, and that anticipation of these feelings elayt anxiety (Swim, Hyers, Cohen, Fitzgerald,
& Bylsma, 2003). Anxiety may also emerge after direxposure to environments that African
Americans experience as racially hostile or un§afeith et al., 2007). Indeed, Hunter and
Schmidt’s (2010) recent sociocultural model of atxpsychopathology posits that African
Americans’ awareness of racism can lead to eleviates and anxiety related to minority status
that may manifest in rather routine settings ofrgday life such as in the classroom or during
routine physical exams (A. B. Johnson, 2006; Eldtnson, 1989). Consistent with this,
Labinson, Giacco, Gift, Mansoor, and White (20a8)rfd that African American hypertension
patients commonly showwehite-coat effect (WCE) in which they evidence higher resting blood

pressure in the presence of their primary careadalan they do at home.
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In sum, the psychological and historical differenoetlined above provide ample reason
to expect that African Americans and European Aca&rs might, on average, respond
differently to psychological research settingshwiffrican Americans experiencing greater
anxiety even before experimental manipulationsié@ge., at baseline). This differential
experience in anxiety should be evident in indiaidself-reports of emotion, and also potentially
in anxiety-related physiological measures.

Capturing Physiological Differences Related to Anxiety acr oss Race

The notion that racial differences in anxiety maynbanifested in patterns of
physiological activation raises two important qisest relevant to the present study. First, are
there sufficiently reliable patterns of physiolagiactivation associated with anxiety that can
serve as an index of baseline anxiety? If so,reetknown differences between African
Americans and European Americans in particular jpthygical measures that would confound
their interpretation as measures of baseline asxousal?

With regard to the first questioresearch on autonomic responding in fearful oretyxi
provoking situations suggests some agreement ipdtiern of physiological activity associated
with the experience of anxiety. With some variatemnong specific studies, findings have
generally shown that when anxiety is experimentatiuced, the following physiological
changes occur with some consistency: heart rateases, respiration rate increases, respiration
depth decreases, diastolic and systolic blood presacreases, blood flow to the finger
decreases, pulse transit time to the finger deesea&in conductance increases, and finger
temperature decreases (Boudewyns & Levis, 1975;d8kirevenson, & Friesen, 1983;
Funkenstein, King, & Drolette, 1954; Kreibig, Wilhe Roth, & Gross, 2007; Levenson,

Ekman, & Friesen, 1990; Thyer, Papsdorf, Davis, &l&torsa, 1984). Despite evidence for a
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pattern of anxious arousal, some have argued Hyahpphysiological measures primarily
distinguish broader categories of emotion, sughos#tive versus negative emotions (Larsen,
Bernston, Poehimann, Ito, & Cacioppo, 2008; Tom&#ascovich, Kelsey, & Leitten, 1993).
Accordingly, Barrett (2006) suggests that physialabactivity should be used in conjunction
with other measures, such as self-reported affdatn making presumptions about the presence
of a particular emotion. We follow these recomméimtia by looking at both subjective reports
of anxiety as well as physiological measures tlagelconsistently shown empirical relationships
with laboratory-induced anxiety.

Although the studies above suggest utility in no@iag physiological responses to
corroborate the experience of anxiety, physioldgwaasures obviously index other
psychological and biological states and conditi@osne of which may vary systematically by
race. For example, there are two well-documentediplogical differences in the literature
between African Americans and European Americaasappear to be context independent. The
first is a decades-old observation of lower skinductance among African Americans, possibly
due to darker skin pigmentation and differencehénumber of active sweat glands (L.C.
Johnson & Corah, 1963; L.C. Johnson & Landon, 196&jper & Dykman, 1967; Lieblich,
Kugelmass, & Ben-Shakhar, 1973; Morell, Myers, Strggsoldstein, & Armstrong, 1988;
Boucsein, 1992). The second is the consistentlyerigesting blood pressure observed in
African Americans relative to European Americanbjol has been attributed to a host of
possible factors ranging from heredity to racishatexl chronic stress (Levinson, et al., 1985;
Krieger 1990; Krieger & Sidney, 1996; Morell et,dl988; Roberts & Rowlands, 1981). With

respect to the present study, known differencdémseline skin conductance and blood pressure
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in African Americans versus European Americansgmea confound, and therefore we
excluded these two measures from the present a&salys
The Present Study

The present study is a secondary analysis of data three independent laboratory
studies of ethnicity and emotion. These data wenelined to determine whether African
Americans experience greater baseline anxiety Bumopean Americans when participating in
lab studies. The three studies shared nearly imgrocedures and measures from the
recruitment phase through the baseline assessthastallowing us to collapse across studies to
increase the statistical power of our hypothestste he design of these studies also provided an
opportunity to examine anxiety in three differeratys. First, we compared both groups on a
self-reported anxiety measure complesetdome, two weeks prior to the experiment. Second,
we examined self-reported anxiety assesséae |laboratory on the day of the experiment, but
beforeexperimental manipulations were introduced. Thivd,examined baseline physiological
data available for two of the three studies inanalyses. We hypothesized that African
Americans would (1) report more subjective anxeatyg (2) demonstrate heightened
physiological arousal consistent with anxiety dgranresting baseline period relative to their
European American counterparts.

M ethods

Participants

Participants were 126 African American and 147 |gaem American college students
drawn from three separate but related studieshmiigty and emotion (in-group advantage in
empathic accuracy, Soto & Levenson, 2009; in-gn@gponses to emotional film clips, Roberts

& Levenson, 2006; ethnic differences in responsesrple emotional stimuli, Soto, Levenson,
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& Ebling 2005). The studies were conducted at taekBley Psychophysiology Laboratory at the
University of California, Berkeley over a periodagproximately eight years (1995-2003).

Participant eligibility and ethnic group membersfapall three studies were determined
from responses to a demographic questionnaireSstxr Levenson, & Ebling 2005). To be
eligible, African American and European Americamtiggpants (along with their parents and all
of their grandparents) had to be US-born. In aoldjthey were required to endorse at least
moderate identification with their ethnic group aegort that at least 50% of their close friends
and 10% of their neighborhood while growing up skaheir ethnicity. Only European
Americans reporting Catholic or Protestant upbnggand African Americans reporting a
Christian (Baptist) upbringing were included in 8tadies. These criteria ensured that
participants were appropriate representativeseaf #thnoracial group (based on national
statistics) and that the groups were relatively bgemeous. Participants were compensated with
either monetary payment or class credit. Acrosetitge sample, 55.6 % of the participants
were women and the mean age was 21 y&rs=(3.1). There were no differences between the
groups in age or gender distribution. An overviduhe demographic and methodological
details relevant to each individual study is prexdn Table 1.
Procedure

Eligible individuals for each study were invitedgarticipate in a two-part study on
ethnicity and emotion. Interested participantsexfeést mailed questionnaires comprising the
demographics questions described above and seibeslmeasures. After finishing the
guestionnaires, participants were scheduled to dntoehe Berkeley Psychophysiology
Laboratory within two weeks to complete the expertal portion of the study. Participants in

Study 3 had a second experimental session apprteiyneao weeks after the first session.
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On the days of the experimental session, partit§papre greeted by a research assistant
who guided them through the informed consent psaes served as the experimenter for the
remainder of the study. In all studies, the experitar and participant were matched on gender
because the application of physiological sensarslies some bodily contact. Efforts also were
made to match participants and experimenters anaityrbecause prior studies have
demonstrated that experimenter ethnicity can imiteephysiological responses to laboratory
tasks (Anderson, 1989; Murphy, Alpert, Wiley & San&988). We were able to fully match
participants and research assistants on ethniciBgudies 2 and 3; Study 1 participants were not
matched because we did not have African Americaeareh assistants working in the lab at that
time. During the consenting process, participamStudy 1 were informed that they would be
asked to make judgments about several videos imgpkouples interacting. Participants in
Study 2 were informed that they would be presentidd different simple, emotional stimuli
(e.g., startling sounds). Participants in Studye3e informed that they would be watching
several emotional films.

After informed consent, the research assistaniagx@dl the physiological sensors and
attached them to the participant. Baseline seifgatof anxiety were then obtained, along with
additional emotion self-ratings (see below). Ind&s 2 and 3, these ratings were immediately
followed by a two-minute silent rest period durimbich baseline psychophysiological measures
were recorded (described belotlhese subjective and physiological measures vrere t
primary dependent variables in our analyses.

M easur es and Data Reduction
Symptom Checklist-90-Revised (SCL-90-R; Derogatis & Savitz, 2000). Particigant

completed the SCL-90-R as part of the at-home trestire packet. The SCL-90-R is a widely-
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used 90-item self-report measure of multiple typiggsychiatric distress. Individual item
responses (rated on a 0-4 scale) are aggregatiedive subscales indexing different syndromes.
For the present study, we examined the anxietycaldscore, which asked respondents to
indicate how much they were bothered by anxietygms such as nervousness, feeling tense,
and heart pounding within the past week. This skagoulat-home measure of anxiety. The
SCL-90-R anxiety subscale has demonstrated goethaitconsistency in previous researeh (
.88 and test-retest reliability of=.80; Derogatis, 1994) and in the present samyple&7 for
overall samplep= .88 for African Americansy= .85 for European Americans). In addition, the
SCL-90-R has been used extensively and successfithya wide range of populations,

including European American and African Americafiezge and non-college populations
(Ayalon & Young, 2009).

Emotion ratings. Baseline subjective emotion ratings were obtalmedsking
participants to indicate how strongly they feltleat 12 different emotions (amusement,
anxiety, contempt, disgust, embarrassment, fegerahappiness, interest, relief, sadness,
surprise) using a 9-point scale ranging from O étall) to 8 (very much). For the purposes of
this study, our primary interest was the singlenitenxiety rating, which served as our baseline
self-reported anxiety measure.

Physiological measures. Six physiological indicators of interest were m@&d during
the two-minute baseline using a system consistirsg@rass Model 7 12-channel polygraph
(Grass Instruments, Quincy, MA) and a compute).Cérdiac interbeat interval (IBI) was
derived from the electrocardiogram recorded usivggBeckman miniature electrodes (Beckman
Instruments, Fullerton, CA) with Redux paste placadpposite sides of the chest. The interval

between successive R-waves was measured in millissc (2)Finger pulse transmission time
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(FPT) was measured using a UFI photoplethysmograph [ffluments, Morro Bay, CA)
attached to the top phalange of the second finiggreanon-dominant hand. Transmission time
was measured as the time interval in millisecorete/ben the R-wave of the electrocardiogram
and the upstroke of the peripheral pulse at thgefin(3)Finger pulse amplitude (FPA), the
trough-to-peak amplitude of the finger pulse, wias aneasured from the UFI
photoplethysmograph. (#Finger temperature (TEM) was measured using a Yellow Springs
Instruments thermistor (Yellow Springs, OH) attathe the palmar surface of the first phalange
of the fourth finger of the non-dominant hand. {3z8spiration intercycleinterval (ICl), defined

as the interval (in milliseconds) between successigpirations, was measured using a
pneumatic bellows stretched around the thoracione&espiration depth (RD) was determined
from the respiratory tracing by subtracting thenp@f maximum expiration from the point of
maximum inspiration. Four additional measures (disblood pressure, diastolic blood
pressure, mean arterial pressure, and skin conurectavel) were collected as part of these
procedures but were not used in the present arsatigseto well-established differences between
our groups of interest on these particular meaggessintroduction).

Although these data were collected in all thredis) Study 1 did not include a true
resting physiological baseline, because particjpamre engaged in a task during the baseline
period instead of resting. Therefore, baseline ihygy was examined only for Studies 2 and 3.
Second-by-second averages of each physiologicahethavere computed and then averaged
over the length of the two-minute baseline. Finaliyese averages were scaled such that higher
scores represented physiological activation indilection associated with anxiety as outlined in
Kreibig et al. (2007). More specifically, we usée following to operationalize greater anxious

arousal: decreases in cardiac interbeat intermat€ases in heart rate), decreases in finger pulse
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transit time, decreases in blood flow to the fingkscreases in finger temperature, decreases in
respiratory intercycle interval (increases in resppn rate), and decreases in respiratory depth.
Results

At-Home Anxiety

Our first analysis was to determine whether Afriéanericans and European Americans
differed in anxiety outside the laboratory (SCL9@uRkkiety). To do thiswe rana 2 X 3
(Ethnicity [African American, European American|Study [Studies 1, 2, and 3]) ANOVA with
SCL-90R anxiety scores as the dependent varialollesi€tent with our expectations, there was
no main effect of Ethnicity on the SCL-90R(1, 257) = 2.73, p = .16y,° = .02 (see Table 2 for
means). There was also a marginal main effectid\§E(2, 257) = 2.85, p = .Oﬁ‘slpz =.02,
such that participants in Study 2 showed a nonigtgnt trend toward higher SCL-90R anxiety
scores relative to the other two studies. The SwHthnicity interaction was not significant,
F(2,257)=0.40,p = .67|p2 =.00. Although we did not find pronounced groufetiences, the
sizeable F-value for the Ethnicity main effect ad desire to examine possible laboratory-
based anxietgbove and beyond differences in at-home anxiety led us to includb@me anxiety
as a covariate in our main analyses as a way @iging) a conservative test of our hypotheses.
L abor atory-Based Anxiety

Hypothesis 1, that African Americans would demaatstigreater self-reported anxiety
than European Americans in the laboratory pricartg experimental manipulations, was tested
using a 2 X 3 (Ethnicity X Study) ANCOVA with théngle-item baseline anxiety rating as the
dependent variable. The resulting analysis yielmsaynificant main effect of Ethnicit{(1,
256) =9.74p < .Ol,np2 =.04. In support of Hypothesis 1, African Amerisaeported

significantly greater subjective anxiety at baselinan European Americans (see Table 2). A
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main effect of study also emergé2, 256) = 8.49p < .Ol,np2 = .06, with participants in Study
1 reporting more subjective baseline anxiety thamigipants in Studies 2 and 3.The Ethnicity X
Study interaction was not significafi(2, 256) = .50p = 62,11p2 = .00, demonstrating that the
greater self-reported baseline anxiety among Afridenericans was consistent across all three
studies.

To test Hypothesis 2, that we would see greatesiplogical arousal consistent with
anxiety among African Americans relative to Eurap@anericans, a 2 X 2 (Ethnicity X Study)
MANCOVA procedure was conducted with the six phimiical measures (scaled so that higher
scores indicate greater anxious arousal) from 8&u2liand 3 entered as dependent variables,
Ethnicity and Study treated as between-subjectsifsicand at-home anxiety entered as a
covariate. Consistent with Hypothesis 2, we founaeerall main effect of Ethnicity5(6, 177)
=7.12,p< .01, an =.19. This was qualified by an overall signific&thnicity X Study
interactionF(6, 177) = 2.54, p < .05|p2 = .08 Follow-up univariate analyses revealed that
African Americans demonstrated significantly mongiaus arousal on the finger temperature,
respiratory intercycle interval, and respiratorpite measures across both studies, and in finger
pulse amplitude in Study 1. There were no diffeesnoetween groups in interbeat interval or
finger pulse transit time (see Table 2). Thus, Higpsis 2 was largely supported.

Post-Hoc Analyses

Emotion Response Bias. Our findings raised two further questions that data enabled
us to answer. First, it is possible that differenicehow African Americans and European
Americans experience emotions or report on theotamal experiences, in general, that might
better explain our findings. For example, giveropresearch pointing toward greater emotional

expressivity among African Americans relative ta@pean Americans (Hecht, Collier, &
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Ribeau, 1993; Reminick, 1988), differences in salings of anxiety may simply be due to
differences in overall expressivity or emotionapesience. It is also possible that African
Americans tend to experience more negative emotiogeneral, given the historical context of
discrimination and other factors described earliertest this, we first computed an overall
emotion composite score for each participant (ayesratings across all emotion terms except
anxiety) and a negative emotion composite scoreré@e ratings of contempt, disgust,
embarrassment, fear, anger, and sadness). Weeltsanall of our original analyses involving
self-reported anxiety and physiological arousaltmling for both of these composite scores, in
addition to controlling for the SCL-90R anxiety sedat-home anxiety). Under these very
stringent conditions, the findings were unchanged.

Effect of Prior Exposure. Second, given what appears to be a robust diftere
anxiety between African Americans and European Acaas, we questioned whether this group
difference could be attenuated or eliminated byaggd exposure to the laboratory setting. The
availability of a second, nearly identical sessio®tudy 3 permitted us to test this notion. To
test whether prior exposure to the research settingnated group differences in anxiety within
Study 3, we conducted a 2 (Ethnicity) X 2 (Ses$ioand 2]) repeated measures ANCOVA with
ethnicity as a between-subjects variable, sessiorber as a within-subjects variable, baseline
anxiety ratings as the dependent measure, and BRBlafxiety (at home anxiety) as a covariate;
we then conducted a similarly-structured MANCOVAMWour physiological variables as the
dependent measures. For self-rated anxiety, regaltied a significant main effect of Session,
F(1,84) = 17.08p<.01,np2: .17, with scores decreasing significantly frorassen one to
session twoNl = 2.98,SE = .24 vsM = 1.77,SE = .21, respectively), and a significant main

effect of Ethnicity,F(1,84) = 4.70p<.05,np2: .05, such that African Americans generally
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reported greater anxiety than European Americlhs 2.77,5E = .28 vsM = 1.97,5E = .25,
respectively). There was no significant interactidrsession and ethnicity. For our physiological
measures, there was a significant main effect bhi€ity, F(6,78) = 9.13p < .01,5°=.41, such
that African Americans demonstrated greater anxévassal than European Americans in finger
pulse amplitude, finger temperature, and respiyatdercycle interval. There was no significant
main effect of session, nor a significant inter@actf session and ethnicity. Thus, self-reported
anxiety across the two sessions of Study 3 denaiesita clear habituation effect, but this did
not eliminate the group difference in self-reporéextiety or anxiety-related physiology.
Discussion

We tested the hypothesis that African Americangtike to European Americans, would
demonstrate increased baseline anxiety in a latnmyragsearch setting, using data from three
independent lab studies to compare subjective hgsi@ogical indicators of anxiety. The
results supported our prediction that African Aroanis experienced elevated anxiety during the
initial stages of participating in experimentaleasch. To the best of our knowledge, this is the
first empirical instantiation and internal replicat of this group difference.
Robustness of Group Differencesin Anxiety

Two methodological considerations in the presamdystmake our findings particularly
striking. First, the difference emerged in the sgbye report of anxietgnd in four of six
physiological variables that have been found inghst to reliably index anxiety (Kriebig et. al,
2007). Although the absolute levels of reportedietywere moderateM = 3.7 ona0to 8
scale), and the group difference constituted a umediffect size (partial eta-squared = .04), the
anxiety was sufficient to be detectable in theipgudnts’ concurrent physiological arousal.

However, it is noteworthy that the difference irypiology emerged primarily in the respiratory
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system and peripheral vascular system, perhapsigetae modest level of anxiety might not
have been sufficient to result in changes in cartkaponse. Nevertheless, the convergence of
findings using both self-reported and physiologiodicators of anxiety provides increased
confidence that there was a different anxiety epee between European Americans and
African Americans.

Second, the difference in baseline anxiety emeeged when participants were
ethnically-matched with experimenters. The ethnatahing strategy has been shown to reduce
the experience of anxiety among African Americanexperimental settings (Baratz, 1967).
Consistent with this previous work, African Amercparticipants in Study 1, which did not
include matching of participant and experimenténiity, exhibited significantly higher self-
reported anxiety relative to participants in Stesdteand 3. Even when racial matching occurred,
however, African Americans still showed greaterdliag anxiety than European Americans.
Our result echoes the finding that the aforemeetionhite coat effect among African American
hypertension patients is relatively insensitivétte race of the observing clinician (Labinson et
al., 2008). This reinforces the notion that aspetthe research context above and beyond
experimenter race contribute to heightened anxstgng African American participants.
Origins of Laboratory-Based Anxiety

Our data allowed us to rule out several explanatfonthe observed differences. First,
anxiety differences emerged even after controliorganxietyoutside of the experiment setting
(i.e., at-home measure of anxiety), suggestingAffratan Americans’ higher anxiety at baseline
was not merely a manifestation of generally higlele of anxiety. Second, differences in
baseline anxiety were not explained by differenndsaseline reports of overall emotion or

negative emotion. This latter point was particylamportant to establish, given previous
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descriptions of greater emotional expressivity agndfrican Americans versus European
Americans (Hecht et al., 1993). Third, elevatedcebas anxiety among African Americans was
apparent even in the second session of Studffe?,participants had a chance to habituate to the
laboratory environment. Taken together, these figslistrengthen our conclusion that the
elevated anxiety captured was due to the experiehlseing African American in an

experimental setting.

Although we cannot pinpoint the precise mechanesulihg to the observed anxiety
differences between African Americans and EuropE@aericans, we suggest at least three
possible contributing factors, as raised in theoshiiction. First, and consistent with the
literature on stereotype threat, African Americanexperimental research settings may
experience a heightened sense of evaluation arzenothat negative conclusions will be drawn
about their group based on their performance. Skadbinican Americans may be sensitized to
expect rejection or harm in experimental settingsmhistorical experiences with rejection by
traditionally White institutions. Third, generalfies around discrimination and racism may
elevate anxiety in any environment in which Africamericans may not feel entirely safe.

Any or all of the above mechanisms may also coutelto a fourth potential explanation:
mistrust or suspicion of researcher motives oraeteenvironments (see Boykin, 1979), in turn
resulting in greater baseline anxiety. Prior dtare documenting apprehension surrounding
research participation provides some support figrrtbtion (Brawley & Tejeda, 1995; Freimuth
et al., 2001; BeLue, Taylor-Richardson, Lin, Riyve&aGrandison, 2008). This apprehension is
especially heightened when the research could bstreeed as potentially harmful, invasive, or
painful (Braunstein, Sherber, Schulman, Ding, & Bp2008; McNeilly et al., 2000) as may

have been the case in studies using psychophygialageasures such as those reported here.
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Moreover, this mistrust may also reflect part ddr@er cultural mistrust among African
Americans (Whaley, 2001) which may have emergeahasdaptive response to historically
unsafe environments and which may be passed anuefgenerations via racial socialization
(Hughes et al., 2006). Future studies may be abdenpirically determine the extent to which
each of these contribute to elevated research gremeong African Americans given that our
data did not allow us to test for mediating mechians.
Implications of Elevated L abor atory-Based Anxiety among African Americans

External validity. Our results call attention to a potential rese&she that may have far-
reaching implications for psychological science mgvorward, as well as for health science.
First, insofar as a systematic baseline differen@nxiety between African Americans and
European Americans reflects greater apprehensiam@mfrican Americans entering a research
setting, it could contribute to lower African Ameain participation rates in psychological
research, as has been observed in medical reqd€adbie-Smith, Thomas, Williams, Moody-
Ayers, 1998; DeFreitas, 2010). Importantly, thisklaf representation could hinder the accuracy
and generalizability of our findings, and consididyaslow progress toward understanding
critical disparities between African Americans &wropean Americans (e.g., societal and health
disparities, performance disparities, cardiovasatisparities; Anderson 1989; Mays, Cochran,
& Barnes, 2007). As one example, the white coaotfior African Americans, may be overlaid
or intertwined with anxiety about the medical sgjtover and above any particular reactions to
the race of the physician. Such issues would neée disentangled to truly understand race
differences in physiological assessmentsand inhagaith outcomes.

Internal validity. Second, the presence of elevated baseline anxietygufrican

Americans who ultimately do choose to participatexperimental research may lead to
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systematic, but unstudied, differences in theipoases. For example, if stereotype threat
produces anxiety that significantly alters or inmmpaierformance, stereotype-confirming results
become more likely (Steele & Aronson, 1995). Isthhenomenon is widespread, many distorted
conclusions may be drawn about racial group diffees. A prominent example of such a
confound has been demonstrated in the case oktiiae impact on African American test
performance created by anxiety related to Whiterenars (Katz & Cohen, 1962; Katz, Epps, &
Axelson, 1964; Katz, Henchy, & Allen, 1968). Thuscovering differences in baseline anxiety
in other types of experimental settings becomeattiaat issue for producing internally valid
psychological research.

Ethical concerns. Third, as ethical scientists, psychologists mesttncerned about a
pattern of data pointing to increased discomforbagnany subset of the population when
participating in research. That the populatiorhiis tase is African Americans, who have
already suffered indignities at the hands of psiadists and other researchers in the name of
science (Green et al., 1997; Richards, 1997; Rusktdensen, 2005), is especially troubling.
The historical legacy of discrimination, racismdaxclusion can be seen today in the sensitivity
of African Americans towards rejection by those gler places they consider to represent the
past abuses (Mendoza et al., 2002). In order tddomentally impact African American
representation within psychology in a way that sards to meaningfully improve upon the
situation described by Graham (1992), there must @encerted effort to ensure that this group
feels increasingly welcomed and safe within ouptalories.

Future Directions
By acknowledging and addressing the differentiaspnce of experiment-related anxiety

among African Americans, psychologists can takeoirtgmt steps to develop a more positive
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relationship with the African American communitg,which the abuses of past decades are
replaced with a more socially responsible appro@ioraccomplish this, differences related to
their unique history and experience in society lfsag elevated baseline anxiety) must be
documented and addressed ahead of time (BrelanteN&é&ll, & Nicholas, 2006).
Understanding these differences can help prepasarehers to interact with research
participants in a more sensitive manner, and atlem to implement statistical controls in
subsequent analyses or make more informed intetes of research findings. As an important
first step, we suggest regularly assessing bassditieeported anxiety in any laboratory study
(after consenting participants but before introdgainanipulations). These improvements in
procedure will be critically important when congidg high stakes outcomes and measures that
can have impact on policies and practices thattffembers of the African American
community. For example, conclusions drawn aboutistuof intelligence and standardized test
performance (e.g., Rushton & Jensen, 2005) wouldrhstically different when considering the
possible presence of robust anxiety in psycholdgesearch settings.
Limitations

A number of limitations are worth consideratiorrsEithe present work did not allow us
to fully disentangle whether the elevated anxietyag African Americans was a result of being
in any experimental setting aur specific experimental setting (i.e., studies of emotion and
ethnicity using psychophysiological methods). Wepsct that the former is more likely as prior
work has suggested that many research settingsecanxiety provoking for African Americans
(Braunstein, Sherber, Schulman, Ding, & Powe, 2008\eilly et al., 2000; Moore & Collins,
2002; Thompson, Neighbors, Munday, & Jackson, 2088yond, the similarity in samples

across studies (young, college students) limitgtreeralizability of our findings. However,
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gualitative research has shown that African Ameriggprehension about research cuts across
various levels of education and income (Freimuthl e2001). Third, the reliance on a single-
item measure of anxiety in the laboratory was teas ideal and more robust measures of
subjective anxiety should be considered for futesearch. Fourth, given that we partially
expected differences in anxiety because African Acaas may be especially concerned about
the potential that their data may be used to missgmt African Americans, it is possible that
social desirability may have influenced our findsngnfortunately, we did not measure social
desirability in the present study. Finally, ouressments did not include physiological data
obtained outside of the laboratory. The inclusibsuxh data (e.g., ambulatory readings) would
provide greater strength to our claim that the piygical differences observed were due to the
research setting.
Conclusion

We hypothesized and found evidence to supportitpereence of significantly greater
anxiety among African Americans at the start oeaperiment when compared to their
European American counterparts. This anxiety wadatter accounted for by other
mechanisms such as anxiety experienced in the lpooreto coming into the laboratory, or
tendencies in the reporting of other emotions.ufautesearch can illuminate whether this
anxiety is roused because research paradigms, asggest, are reminiscent of past threats and
harms committed against African Americans. Nevéeds a broader awareness of this
phenomenon might encourage psychological researthéake the necessary steps to address

this issue and move toward a more socially resptsaind inclusive social science.
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Footnotes

For studies 2 and 3, these criteria were met itakal percentage during childhood
adolescence exceeded the specified amount. For $tdkese criteria were met if the sum of the
percentage during childho@thd adolescence exceeded the specified amount.

% The first experimental task or manipulation inteatudy took place immediately after
baseline measures were obtained. The task in Stedysisted of watching four, 20-minute
videotaped conversations between female targetsafging ethnicity) and their dating partner
while participants continuously rated the emotioraénce and intensity of the target (see Soto
& Levenson, 2009). Participants in Study 2 werespneed with a series of expected and
unexpected startling sounds while their subsegsigniective, behavioral, and physiological
responses were measured (see Soto et al., 2005tudy 3, participants viewed 16 film clips
designed to evoke amusement, sadness, disgust/angeutral affect, while subjective,
behavioral, and physiological responses were recb(see Roberts & Levenson, 2006).

*The effect size estima'f%2 reflects partial eta squared as provided by SRSS i

conjunction with the analyses presented.



ELEVATED BASELINE ANXIETY AMONG AFRICAN AMERICANS

Table 1.

Demographic and methodological information by study.

Study 1 Study 2 Study 3
Ethnicity, n (% Female)
African American 39 (50.9) 47 (51.1) 40 (60)
European American 43 (60.5) 56 (55.4) 48 (50)
Total 77 (59.7) 103 (53.4) 88 (54.5)
Mean age in yearSD) 20.9 (3.8} 21.1 (3.2) 21.0 (2.7)
Recruitment methods
newspaper No Yes Yes
radio No Yes No
flyers Yes Yes Yes
one-on-one contact Yes No Yes
announcements in Yes No Yes
classrooms/meetings
Compensation
payment $35 $50 $60
course-credit Yes No No
Duration of lab 2-25hrs 2 hrs 15-2hrs

session(s)

®A total of six participants from study 1 and onetjggpant from study 2 did not

indicate their age.
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Table 2.

Comparison of mean (standard error) scores on primary dependent variables and covariates.

Amoncan Amemcan  Flmdie) SR CR,

At-Home Anxiety .35 (.05) .46 (.05) 2.73 (1,257) .01
iﬁiiee"t;e Subjectiv 5 g9 ( 1g) 3.70 (.19) 9.74 (1,256) .04
Baseline Physiology

IBI 0.02 (0.1) -0.03 (0.11) 0.12 (1,182) .00

FPT 0.00 (0.1) 0.02 (0.11) 0.01 (1,182) .00

FPA -0.24 (0.09) 0.30 (0.10) 15.97 (1,182)* .08

TEM -0.22 (0.1) 0.26 (0.11) 11.08 (1,182)* .06

ICl -0.28 (0.1) 0.30 (0.10) 16.35 (1,182)** .08

RD -0.14 (0.1) 0.17 (0.11) 4.62 (1,182)* .02

*p<.05. **p<.01.

Note. At-Home Anxiety = SCL-90-R anxiety subscale; BawIlSubjective Anxiety = single-item anxiety
rating. Means for baseline self-reported anxiety laaseline physiology are adjusted for the at-home
anxiety scores. Accompanyifgstatistics for baseline subjective anxiety andspdipgy reflect the
results of an ANCOVA procedure with the at-homeiatyxscore included in the model as a covariate.
All physiological variables reflect standardizedss with higher scores indicating greater arousal
consistent with anxiety. Abbreviations for physigiltal measures are as follows: 1Bl (interbeat webr
FPT (finger pulse transit time), FPA (finger puésaplitude), TEM (finger temperature), ICI (respingt
intercycle interval), RD (respiratory depth).



