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TOO MANY FISH IN THE SEA 2

Abstract
Evidence supports that being overwhelmed by manicetoptions predicts negative
consequences. However, there is uncertainty raggatte effects othoice overload on two key
motivational dimensions: (1) the extent to whiclojple view their decision as subjectively
valuable (versus not), and (2) the extent to wipiebple view themselves as capable (versus
incapable) of reaching a good decision. While eatahg their options and while deciding, we
assessed theory-based cardiovascular responsagirgflthese dimensions. A meta-analysis
across two experiments found that participants miade a final selection from many options—
relative to those who chose from few or rated maeyhibited cardiovascular responses
consistent with greater task engagement (i.e. gpgng greater subjective value), as well as
greater threat (i.e., perceiving fewer resourcasdnage situational demands). The current work
suggests a novel motivational account of choiceload, providing insight into the nature and

timing of this experience as it occurs.

Keywords: choice overload, cardiovascular reagtjydhallenge and threat, psychophysiology
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TOO MANY FISH IN THE SEA 3

Too Many Fish in the Sea: A Motivational Examinatiaf the Choice Overload Experience

In modern society, people are constantly expos@dai@ options than they can
reasonably consider. Scanning Netflix provides peapth nearly 6,000 programs to guiltily
binge, while logging on to OkCupid connects pedplas many as 5 million other active users.
Even searching for something as trivial as a taotib yields 30,000 results on Amazon, ranging
from manual to mechanical, charcoal to chargeateough people broadly seek out and prefer
larger (versus smaller) arrays of options (e.grgBe Draganaska, & Simonson, 2007), an
overabundance of choice can also paradoxically makele less inclined to choose. Research
examiningchoice overload demonstrates that people are not only more liteejefer making a
decision from many options compared to few opti@sderson, Taylor, & Holloway, 1966;
lyengar & Lepper, 2000; Reed, Digennaro Reed, Ch&dBrozyna, 2011), but demonstrate
more negative subjective (e.g., greater regretigghtisfaction; Haynes, 2009; Markus &
Schwartz, 2013; Schwartz, 2004) and objective ,(paprer decision quality; Hanoch et al.,
2009; Tanius et al., 2009; Botti & Hsee, 2010) outes as a result of their choice.

Although ample evidence exists for these negatiteanes (for a review, see Chernev,
Bockenhold, & Goodman, 2015), there is less consemsthe literature regarding the
motivational states experienced during choice @aetl Specifically, there remains uncertainty
regarding choice overload’s effects on two key naitonal dimensions: (1) the extent to which
people view their decision as subjectively valuglkrsus not), and (2) the extent to which
people view themselves as capable (versus incgpaflileaching a good, reasoned decision. For
instance, seemingly contradictory research suggeastdeing exposed to more options results in
choices seeming both less (Reed et al., 2011) amd (8chwartz, 2010; Cheek & Schwartz,

2017) subjectively valuable. Additionally, individis report exceedingly high expectations for
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TOO MANY FISH IN THE SEA 4

their ability to make a good decision when inigghresented with many options (Diehl &
Poyner, 2010). Despite these initially high exptaetes, they also ultimately view their decisions
as less satisfying and poorer in quality, sugggstiat they may feel relatively incapable of
reaching a good decision in this context (Hayn8892 Markus & Schwartz, 2013; Schwartz,
2004).

Given ambiguities in these key motivational dimensi multiple and largely
incompatible motivational accounts have been posgdrding how choice overload operates in
the moment. Thus, the current work used temposahsitive, theory-based cardiovascular
measures (Blascovich, 2008; Blascovich & Tomak&61%eery, 2011, 2013; Seery & Quinton,
2016) to assess these motivational dimensions ghiaut the choice overload experience.
Specifically, while initially evaluating their otins and while making a decision, we
continuously monitored the degree to which indialduperceived a decision task as subjectively
valuable or self-relevant (reflected in cardiovdacvesponses daésk engagement), and the
extent to which individuals perceived themselveststively capable or incapable of managing
this decision task (reflected in cardiovasculapogeses of relativehallenge or threat). By
continually examining momentary psychological satethout interrupting for self-reflection,
the current work presents a novel motivational aotof the choice overload experience,
providing critical insight into both the nature atming of this experience as it occurs.

Choice Overload

Generally speaking, people tend to prefer havingenoptions over fewer (Berger et al.,
2007; Diel & Poyner, 2010; Chernev, 2006; lyengadtépper, 2000). Marketing research
demonstrates that consumers are attracted toemstarho offer larger assortments, and that

assortment size is an important factor in detemgitirand choice (Arnold, Oum, & Tigert 1983;
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Berger et al., 2007; Broniarczyk et al. 1998; Red&8eéHoch 2009). Similarly, Diehl and Poyner
(2010) found that participants who were assigneddw many options to choose from held
greater expectations for their upcoming choiceigutiian did those who were assigned to view
few options. Consistent with these preferencesethee many benefits to seeking out more
options, one being that it increases the likelihobtinding a choice that meets one’s desires and
needs (Baumol & Ide, 1956; Chernev, 2003). Largeaehsets provide greater potential for
flexibility and variety-seeking behavior, while alsreating the perception of more freedom of
choice (Kahn, Moore, & Glazer, 1987; Levav & Zh002). Relatedly, large assortments tend to
reduce individuals’ uncertainty of whether theipa® set adequately represents all available
options. When people have many options to choass, fthey can be more confident that this set
of options does not lack a potentially superioemative (Greenleaf & Lehmann, 1995).
Although people desire and hold higher expectationgheir decisions when faced with
many options, research demonstrates that havinm#osty options also paradoxically decreases
one’s likelihood of reaching a decision. For examphough people at a grocery store were more
likely to approach a stand containing 24 varietiegm than they were to approach a stand
containing six, those who approached the standcagung 24 varieties were considerably less
likely to make a purchase (lyengar & Lepper, 2000}his same work, students who chose to
write about one of 30 extra credit essay topicssiye one of 6 essay topics), were not only less
likely to commit to completing their essay, but ve@@oorer quality essays overall (lyengar &
Lepper, 2000. Reed and colleagues (2011) founddihextt care staff members’ willingness to
examine options for special-needs programs deatesisadily as the number of choices

increased. Relatedly, Anderson and colleagues (1#®66d that, when individuals’ number of
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options increased, so too did their tendency tortes selecting a choice that others had chosen
previously, relieving themselves of the oneroug aditmaking their own decision.

When the situation does not allow individuals téed¢heir choice, selecting from many
options, relative to few, yields greater retrospeectrustration and difficulty with the decision-
making process, as well as greater regret andtdifsgdion with whatever decision is made
(Chernev et al., 2015; Haynes, 2009). Althoughatyeneta-analysis questioned the support for
such effects (Scheibehenne, Greifeneder, & TodtQR@& more recent and comprehensive one
conducted across 99 studies found a moderate sffexbf choice overload (Chernev et al.,
2015). Specifically, larger assortments, relatvsraller assortments, were not only found to
produce greater choice deferral and switchingiliogld, but induce greater post-decisional
dissatisfaction, uncertainty, and regret. Thesatneg subjective evaluations of individuals’
choices are at least somewhat rooted in realitghassing from large choice sets also yields
objectively poorer decisions (e.g. Hanoch et &lQ2 Tanius et al., 2009; Botti & Hsee, 2010).
For instance, Tanius et al. (2009) found that lyotlnger and older adults chose worse (e.g.,
more expensive, less convenient) prescription gtags when choosing from a larger choice set
compared to a smaller choice set.

Motivational Accounts of Choice Overload

Despite substantial support for these negativecehoverload outcomes, there is
considerably less consensus in the literatureni®motivational states occurring during its
experience. For instance, Reed and colleagues Y20dded that choice overload situations are
demotivating due to perceived search costs (&g, risk, and effort associated with choosing
from many options). Specifically, when individuailsticipate that making a choice will be

difficult or taxing (e.g., when there are a larganber of choices), they should place less value
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on making that choice, resulting in decreased matw. However, the experience of choice
overload could also result in decisions appeamore subjectively valuable and self-relevant,
resulting in increased motivation. Being presentétl many options makes the opportunity to
find a choice that communicates unique informa#ibout the self seem ampler, which in turn
could make the selection process appear more dstigrad one’s personal characteristics. In
contrast, with fewer options to choose from, thestrints of the choice set may limit the extent
to which one’s choice seems to reveal importantadtaristics. Consistent with this logic,
research demonstrates that having more choicesases the degree to which individuals
perceive their decision as indicating more aboub tiey are as a person (Cheek & Schwartz,
2017). Relatedly, lyengar and Lepper (2000) fourad people reported feeling more personally
responsible for their choice when selecting frormynaptions versus few options. Counter to a
demotivating choice overload perspective, thesdirigs suggest that having more options
should increase the degree to which people view degision as a statement about their
identity, even when the domain of the choice iteetkelatively mundane in nature (e.g., types of
chocolate; Schwartz, 2010).

In addition to questions regarding the subjectiaki@ or self-relevance of one’s choice,
there is also ambiguity in terms of how individualaluate their ability to make a good decision
from many options versus few options. Although wdiials initially hold higher expectations
for the quality of their decision when presentethvarge choice sets versus small choice sets
(Diehl & Poyner, 2010), they ultimately hold lon&raluations about their decision quality after-
the-fact, suggesting that they may not feel capabteaking a good choice in this context.
Because past work has largely focused separatdlyeofactors leading people to prefer many

options at the outset versus on the post-decismuntabmes of making a choice from these
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options, it is unclear whether decision expectatisinift from relatively positive to relatively
negative during the choice overload experiencd,tbey remain uniformly negative (or

positive) throughout. If it is the case that demisexpectations shift over the course of the choice
overload experience, it is unclear at what poichsa shift might occur. For instance, it is
theoretically plausible that individuals may feapable of making a good decision when initially
reviewing a large choice set, but may ultimatebl fess capable when faced with the task of
forming that decision.

Taken together, there remain important theoretjoaktions regarding individuals’
motivational states during the choice overload erpee; specifically: the extent to which
exposure to many options leads individuals to €rgeive their decision as subjectively valuable
or self-relevant and (2) perceive themselves aaldef reaching a good, reasoned decision.
Using psychophysiological measures from the petspeof the biopsychosocial model of
challenge/threat (BPSC/T), we explored the natacetening of individuals’ motivational states
during choice overload without interrupting thexperience for self-reflection. The BPSC/T is
particularly useful for addressing these questiasst focuses specifically on individuals’
momentary evaluations along these key motivatidimaknsions: subjective value or self-
relevance (indicated by cardiovascular responsésséifengagement) and perceived resources to
manage situational demands (indicated by cardiaNaspesponses of challenge/threat).

The Biopsychosocial Model of Challenge/T hr eat

The BPSC/T (Blascovich, 2008; Blascovich & Tomaka96; Seery, 2011, 2013; Seery
& Quinton, 2016) applies to motivated performaniteasions in which individuals actively
perform instrumental responses to reach self-raleg@als (e.g., making a personally relevant

decision). In this context, individuals’ level sk engagement represents the degree to which
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the goal is perceived to be subjectively valuablseif-relevant, with greater task engagement
corresponding to perceiving a goal as more sulelgtvaluable or self-relevant. Given task
engagement, evaluations of personal resourcesitaiati@nal demands determine the extent to
which individuals experience psychological stateshallenge versus threa&hallenge occurs
when individuals’ evaluations of personal resoumesrelatively high and their evaluations of
task demands are relatively low. Converstiyeat occurs when individuals evaluate task
demands as being relatively high and personal ressias being relatively low. Despite these
discrete labels, challenge and threat represenatebors of a single bipolar continuum, such
that greater challenge corresponds to feeling roapable of managing situational demands,
whereas greater threat corresponds to feelingckgsable of managing situational demands.
Relative differences in challenge/threat (i.e. atge vs. lesser challenge) are meaningful and
reflect the basis for hypotheses.

In total, four cardiovascular measures are uséadex task engagement and
challenge/threat during motivated performance 8ina: heart rate (HR); ventricular
contractility (VC), a measure of the left ventrisleontractile force (pre-ejection period
reactivity x—1); cardiac output (CO), the amount of blood pumped by the heart; and total
peripheral resistance (TPR), a measure of net gotiah versus dilation in the arterial system.
Task engagement is thought to result in an increasgmpathetic-adrenomedullary axis
activation and thus increases in HR and VC fronelas, which are common across the
challenge/threat continuum (Seery 2011, 2013). plaations that should heighten goal self-
relevance or value and thus task engagement peegence of an audience, monetary incentive)
have been shown to lead to larger increases ie itesliovascular markers (e.g., Blascovich,

Mendes, Hunter, & Salomon, 1999; Seery, WeisbucB|ascovich, 2009; also see Fowles,
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Fisher, & Tranel, 1982; Tranel, Fisher, & Fowle882; for additional discussion, see Seery,
2013), supporting that relatively greater task giegaent leads to relatively greater increases in
HR and VC. Given task engagement, challenge isgihioto lead to greater release of
epinephrine than threat, which yields relativetiblain arteries supplying skeletal muscles with
blood (e.g., in the arms and legs), thereby fatitig the heart in pumping more blood (Seery
2011, 2013). Challenge is thus marked by lower BR& higher CO than threat, such that
relatively lower TPR and higher CO reflect relalivgreater challenge or lesser threat. These
cardiovascular responses do not equate to challangat itself, but instead represent a measure
of the underlying psychological state.

The theoretical underpinnings of these cardiovasqatterns stem from Dienstbier’s
(1989) model of psychophysiological toughness; sigatly, differential activation of the
sympathetic-adrenomedullary (SAM) and pituitaryeadrcortical (HPA or PAC) axes.
Challenge and threat are both hypothesized totresbkightened SAM activation, but threat is
believed to also result in heightened HPA activatibe early stages of which may inhibit the
epinephrine-mediated vasodilation that would othesveccur (Seery, 2011). The validity of
these cardiovascular markers has been supportddZens of studies, which assessed or
manipulated challenge/threat states in various @ys, Moore, Vine, Wilson, & Freeman,
2012, 2014; Moore, Wilson, Vine, Coussens, & Freen2813; Scheepers, de Wit, Ellemers, &
Sassenberg, 2012; Shimizu, Seery, Weisbuch, & Iny@el11; Tomaka, Blascovich, Kelsey, &
Leitten, 1993; Tomaka, Blascovich, Kibler, & Ern997; Turner, Jones, Sheffield, Barker, &
Coffee, 2014; Weisbuch-Remington, Mendes, Seerg|a&covich, 2005; for reviews, see
Blascovich, 2008; Seery, 2013). Not only has paskwlirectly manipulated resource-demand

evaluations to examine cardiovascular markers all@hge/threat (Moore et al., 2012; 2013;
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O’Connor, Arnold, & Maruizio, 2010), but correlatial studies have examined these
associations using self-report resource-demandasieevaluations (Moore et al., 2017; Tomaka
et al., 1993, 1997; Turner et al., 2013; Vine et2013; Zanstra, Johnston, & Rabash, 2010).
Past work has also assessed or manipulated otyargisgical constructs that should affect
resources-demand evaluations, including self-esteeanal anxiety, task framing, and social
power (e.g., Scheepers, de Wit, Ellemers, & SasgsgnB012; Shimizu, Seery, Weisbuch, &
Lupien, 2011; Seery, Blascovich, Weisbuch, & Vi2R04; Weisbuch-Remington, Mendes,
Seery, & Blascovich, 2005). For instance, instjlparticipants with feelings of high social
power, which is a state defined by the ability émtrol or possess resources (suggesting high
resource evaluations; Keltner, Gruenfeld, & Andars2008), has been shown to predict
cardiovascular responses consistent with greatgwe challenge. High social anxiety should
equate to evaluating low resources and high demiarsiscial situations. Consistent with this,
Shimizu et al. (2011) found that women higher iniglbanxiety exhibited cardiovascular
responses consistent with greater relative thhegtortantly, the various methods and designs
used to capture resource-demand evaluations havesb®wn to similarly predict emotional,
cognitive, physiological, and behavioral respordi@sng motivated performance situations, with
greater challenge broadly resulting in more posiperformance outcomes than greater threat
(for a systematic review, see Hase, O’Brien, Mo&r&reeman, 2018).

Notably, resource-demand evaluations are thoughe tieelatively dynamic in nature (see
Quigley et al., 2002), such that as circumstanbesge, initial relative challenge could
transition to relative threat, initial relative ¢at could transition to relative challenge, or@ith
state could shift to disengagement from the taskthuas neither challenge nor threat (Seery,

2013). This dynamic nature of resource-demandsuatiahs should be particularly relevant for
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the current research question. Past work showsrttiaiduals initially hold positive
expectations for their choice quality when selegtiom many options (Diehl & Poyner, 2011),
but that they ultimately report experiencing moegative outcomes after-the-fact (Chernev et
al., 2015; Haynes, 2009). Thus, using momentargicaascular responses capable of tracking
shifts in resource-demand evaluations may prowvidgght into the trajectory of individuals’
choice overload experiences as they occur. Theertuyd/threat approach allowed us to track
these key underlying motivational states duringdheice overload experience, providing an
important advantage for the current research quresti
Overview and Hypotheses

By monitoring evaluations of subjective value df-selevance (indicated by
cardiovascular responses of task engagement) aneiyped capabilities to meet situational
demands (indicated by cardiovascular responselsalienge/threat) during various phases of a
decision task, the BPSC/T allowed us to test pldesind distinct motivational accounts for
choice overload as it occurred. For cardiovasad@sponses of task engagement, competing
hypotheses for choice overload seemed plausibengivior research. First, if the difficulty of
facing many options leads people to place low sive value on their decision (i.e., evaluate a
decision-making task as lacking self-relevance akperience of choice overload (compared to
non-choice overload conditions) should result irdmavascular responses consistent with
relatively low task engagement (relatively low HR&/C). However, if having many options
leads people to view their decision as a statefaeoit their identity (Schwartz, 2010), choice
overload should instead lead individuals to fedhasigh the decision holds high self-relevance
and subjective value, resulting in cardiovascuaponses consistent with greater task

engagement than when having few options (higheahidRVC).
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In terms of cardiovascular responses of challehgest, competing hypotheses seemed
once again plausible given prior research, padityfor the initial stages of the choice overload
experience (i.e., when reviewing options beforedi@ce). When options are ample rather than
scarce, it may be the case that participants pexd¢keir ability to make a good, reasoned choice
to be relatively high at the outset. Thus, beirgspnted with a large choice set may initially lead
participants to evaluate high resources and lowadhels, resulting in the experience of relative
challenge and corresponding cardiovascular respghsgh CO, low TPR). This possibility
would be consistent with past work demonstratireg leople hold higher expectations for the
quality of their decision when they are initiallyggented with many options rather than few
(Diehl & Poyner, 2010). Alternatively, it may beetbase that participants feel that they lack the
time and ability to fully evaluate many options d@hds meet their expectations early in the
decision process. In other words, even when ihjt@laluating their options before a choice,
those who are exposed to many options may alrezayate holding relatively low personal
resources to meet the demands associated with giedischoice, resulting in relative threat
throughout (low CO, high TPR). Although competingbtheses seemed plausible for the initial
decision stages, we hypothesized that choice agdbould eventually result in greater relative
threat in the latter stages of the decision expe&di.e., while making a decision). At this point,
individuals should perceive that they do not hdestime and ability to make a good decision
from the large set of options provided to them (ie®aluating low resources and high demands).
Given these possible divergences across the ditfstages of choice overload, it was crucial to
our hypotheses to separately examine cardiovas@gponses measured (1) while participants
evaluated their options and (2) while participaattially made their decision.

Experiments
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Overview

We conducted two psychophysiological experimenip@aments 1 and 2) and
one follow-up non-psychophysiological experimentg&riment 3) to examine individuals’
momentary experiences during a choice task, asasadlvaluations of their choice after-the-fact.
Specifically, in Experiments 1 and 2, we assessedi@vascular responses of task engagement
and challenge/threat while participants evaluatetiselected from a series of choice options.
The primary goals of Experiments 1 and 2 were taimally highlight these cardiovascular
responses, and as a result, our paradigm divergeatlgnfrom those used in previous choice
overload research (see Procedures for additiof@nmation). Thus, in Experiment 3, we utilized
a non-psychophysiological approach to help dispglgotential concerns with the
generalizability of our paradigm to other choicedead scenarios, placing specific focus on
self-report assessment of individuals’ choice meamllexperiences. Taken together, our multi-
modal approach not only allowed us to capture maangichoice overload experiences without
interruption, but also helped generate supportabamanipulation did in fact create the
experience of choice overload as defined in presigark.

All three experiments used a four-cell desigrest hypotheses. The four conditions
included: (1) a 15-option, final choice conditiqB) a 4-option, final choice condition; (3) a 15-
option, rating condition; and (4) a 15-option, neiele choice condition. In the 15-option, final
choice condition (i.e., the prototypical choice dwad condition), participants were asked to
make a final selection from 15 options (large ségnsistent with Chernev et al.’s (2015) review
and other paradigms used in the choice overloadititre (Goodman & Malkoc, 2012; Haynes,
2009; Sela et al., 2009), the prototypical choieerlmad condition was designed to optimally

induce this experience by giving participants laditime (high decision difficulty) to choose
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among many similarly rated (high decision compkxand novel (high preference uncertainty)
options.

Each of the other three conditions were designeddace the likelihood of experiencing
choice overload and/or influence components optradigm relevant to perceived subjective
value or capability during the task. For instanndghe 4-option, final choice condition (from
here on, referred to as the 4-option conditionjtigpants were asked to make a final selection,
but only chose from a mere 4 options (small sesking it unlikely for choice overload to occur
(Chernev, 2003; Chernev et al., 2015; Goodman &bigl2012; Haynes, 2009; Sela et al.,
2009). In the 15-option, rating condition (from @em, referred to as the rating condition),
participants were provided 15 options (large dmt),did not actually choose among these
options. Instead, participants were asked to peogit overall rating of the set. This condition
created a paradigm that was functionally similathie prototypical choice overload condition in
terms of the amount of stimuli presented, but agas unlikely to induce choice overload
because participants were not making a choicellizimathe 15-option, reversible choice
condition, participants were asked to make a te@@hoice from many options that could be
changed later. Although this condition should #&tidluce the experience of choice overload, the
finality of one’s decision could reasonably imp#dat degree to which a choice is perceived as
subjectively valuable or the degree to which oredsfeapable of managing it. Compared to a
choice that need be final, a tentative choice reag individuals to view their decision as
relatively unimportant or more easily managed. Tliis reversible choice condition was
included to isolate the specific impact of decisfiorality on these motivational dimensions

during choice overload.
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Because all three experiments utilized the samigrnlesd choice overload paradigm, we
depart from the historical norm to present eaclhviddally. Following recommendations to use
meta-analysis to evaluate replicability (Braverp&mmes, & Rosenthal, 2014; Chan & Arvey,
2012; Fabrigar & Wegener, 2016; Goh et al., 201febe, 2016), we present our experiments
collectively. First, we discuss the participantgthods, and measures used across experiments.
We then discuss the meta-analytic results for gyclpophysiological measuremeni&-232)
and for our self-report measuremeiis494). We treat the experiments as a cumulativeeinod
test to ensure that we interpret only statisticadlyust effects.

Method

Participants. Across all three experiments, a total of 494 inicidry psychology
students (292 women) participated in return fotiphcourse credit and were included in
analyses (104 participants in Experiment 1 anajyk#8 participants in Experiment 2 analyses;
and 262 participants in Experiment 3 analysesa tiypical study with our set of cardiovascular
measures, approximately 10-15 percent of the samalebe lost due to recording problems. In
addition to the 104 participants in ExperimentQ@ participants were excluded from analyses for
this reason: 4 due to missing or unusable bloodspire readings, 5 due to unusable impedance
cardiography data, and 1 due to a participant’stteeadition. An additional 20 participants
were excluded from Experiment 1 because of othesars: 16 due to failure to follow
instructions (e.g., not speaking aloud during #sk} 14 of these 16 were non-native English
speakers who may have struggled with comprehenaioissue addressed in Experiment 2), 3
due to participant withdrawal, and 1 due to tecbgmlal malfunction. In Experiment 2, we
restricted our sample only to individuals who weative English speakers to reduce

noncompliance with instructions. In addition to &8 participants in Experiment 2, 20
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participants were excluded from analyses due tdi@aascular recording problems: 11 due to
missing or unusable blood pressure readings, 8auesusable impedance cardiography data,
and 1 due to unusable ECG data. An additional tdcpgzants were excluded from Experiment 2
because of other reasons: 5 due to failure toviotloections (e.g., not speaking aloud during the
task), 4 due to technological malfunction, 2 du&riowledge about the study prior to
participation, 1 due to a close relationship with experimenter, 1 due to skin problems that
prevented proper application of cardiovascular sensnd 1 due to fainting during the study.
Finally, in addition to the 262 participants inchatlin Experiment 3 analyses, 6 participants were
not included in analyses due to exiting the studgrgo completing the dependent measures of
interest. Importantly, exclusions did not vary siigantly by condition in Experiment % (3,N
=104) = .923p = .820, Experiment 2 (3,N = 125) = 1.37p = .71, or Experiment 372 (3,N

= 262) = 3.56p = .31. Further, each condition in Experiment 1 aord at least 24 participants
(104 total participants), each condition in Expen2 contained at least 28 participants (128
total participants), and each condition in Expenti&contained at least 58 participants (262
total participants).

As stated previously, there were two time perioaisnd) which cardiovascular responses
were measured in Experiments 1 and 2: while pperdis reviewed the options to be
rated/chosen from (profile-viewing period) and wehplarticipants subsequently stated their
rating/choice aloud (decision period). All partiaigs in the retained samples had useable data
for the profile-viewing period, but ten total pargants (7 participants in Experiment 1, and 3
participants in Experiment 2) lacked usable blomespure data for the decision period. For this
reason, these participants could not be includeshalyses for the decision period. Again, for

analyses examining the decision period, exclusibehsiot differ significantly by condition in
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Experiment 1y* (3,N = 97) = 1.60p = .660, or Experiment 37 (3,N = 125) = 1.37p = .71,

and each condition in Experiment 1 and Experimerdritained at least 21 and 26 participants,
respectively. In total, 97 participants had usaliallenge/threat data in Experiment 1, and 125
participants had usable challenge/threat data peBment 2.

Our original sample size in Experiment 1 was basedttaining at least 25 participants
per condition after typical exclusions, limited &yailable laboratory resources. The final sample
sizes of 104 participants (profile viewing peri@hd 97 participants (decision period) should
have provided adequate power (.80) to detect appedg effect sizes ofj; = .077 andh; =
.083, respectively. In Experiment 2, we based aorme size on the observed effect size for the
comparison between the 15-option, final choice @amdand the 4-option condition from
Experiment 1:.f; = .058). We targeted a useable sample of 130avige power = .80 to detect
an effect of this magnitude. The final sample sizie¥28 participants (profile-viewing period)
and 125 participants (decision period) fell sligighort due to exclusions surpassing
oversampling, but should nonetheless have proadiediuate power (> .80) to detect an
approximate effect size of, = .06. In Experiment 3, the sample size was detegthusing the
effect size across self-report outcomes betweetShaption, final choice and 4-option
conditions in Experiments 1 and 2. The final sange of 262 should have provided adequate
power (> .80) to detect an approximate effect eizgy; = .03. For each experiment, results were
not analyzed until after data collection was congle

Cardiovascular measures (Experiments 1 and 2). Cardiovascular measures were
recorded noninvasively, using accepted guidelifGée(wood et al., 1990). We used the
following equipment manufactured and/or distributbgdBiopac Systems, Inc (Goleta, CA):

NICO100C impedance cardiography (ICG) noninvaseueli@ac output module, ECG100C
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electrocardiogram (ECG) amplifier, and NIBP100A/&imvasive blood pressure module. ICG
signals were detected with a tetrapolar aluminundmgpe electrode system, recording basal
transthoracic impedance (Z0) and the first deneatif impedance change (dZ/dt), sampled at
1kHz. Using a Standard Lead Il electrode configaraadditional spot electrodes on the right
arm and left leg, with ground provided by the IQGtem), ECG signals were detected and
sampled at 1kHz. The blood pressure monitor wastwmbunted, collecting continual readings
(every 10-15 seconds) from the radial artery ofipi@ants’ nondominant arm. Together, ICG
and ECG recordings allowed computation of HR, V.E.(ipre-ejection period reactivityx-1),
and CO. Blood pressure data was used to compute(ifie&n arterial pressurex80/CO;
Sherwood et al., 1990). Recorded measurementgdibeascular function were stored on a
computer and analyzed off-line with Biopac Acgkneglge 3.9.2 for Macintosh software,
following techniques from previously published dbabe/threat research (e.g., Seery, Kondrak,
Streamer, Saltsman, & Lamarche, 2016; also seeshuf§ieery, & Almonte, 2012; Shimizu et
al., 2011), including ensemble averaging in 60arirals (Kelsey & Guethlein, 1990). This
approach is comparable to techniques used in ottadlenge/threat work with different
equipment configurations (e.g., de Wit, Scheepgidehn, 2012; Jamieson, Nock, and Mendes,
2012; Kassam, Koslov, & Mendes, 2009; Turner et28l13; Vine, Freeman, Moore, Chandra-
Ramanan, & Wilson, 2013). Scoring of cardiovascdkta was performed blind to condition and
other participant data.

Procedure (Experiments 1 and 2). Participants completed the study individually. Afte
the administration of questionnaires unrelatedédurrent research questiand attachment of
physiological sensors, participants sat quietlyaf&-minute resting baseline period. Following

this baseline period, recorded instructions expgldithat participants would be viewing a series
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of online personal profiles and would later be asiereport—depending on condition—an
overall rating of the profiles or a final or nomdil choice regarding their most preferred profile.
As described previously, there were four conditidissoption, final choice; 4-option, final
choice; 15-option, rating; and 15-option, reversitihoice. The nature of participants’ task (i.e.,
whether they would be providing a final or non-fichoice or a rating) was explained to
participants before viewing the profiles and waterated before they reported their decision or
rating. Participants were provided a small envelofjpeminated cards, each card representing
one profile. All profiles were labeled with an idgication number printed in the top left corner,
and each contained five “facts” about the profget (created by the research team). These
facts covered a wide array of life domains, inchgdacademics (e.g., “I'm getting my bachelor’s
degree in architecture”), occupation (e.g., “I watka bakery”), and leisure activities (e.g., “I'm
addicted to medical dramas”). To help create pefthat were similar in terms of general
likability and appeal, the five facts on each geoWwere matched with one another using a
random number generator. We also used a randomeruyehberator to determine which profiles
would be presented in the small set and the latfe s

In order to elicit challenge/threat responsescti@ce task was designed to be
reasonably motivating and self-relevant across itimmd. Not only was the domain of the
profile task expected to seem relatively importanhdividuals (interpersonal relationships), but
instructions for completing the task were targatedard further ensuring overall increases in
measures of task engagement from baseline. Althcarghin the choice overload literature,
instructions asked participants to voice theitadies and impressions aloud while viewing the
personal profiles, as well as explained to paréiotp that their opinions about other people imply

a great deal about who they are (e.g., their movalsies, and character). Participants were told
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they should be thinking about the qualities theg fimost important and appealing when
considering potential friends, roommates, or ronegudrtners. In all conditions of both
experiments, participants were provided 3 minutesaw the profiles as their cardiovascular
responses were assessed. Importantly, the numipeofdés and amount of content provided on
each (15 profiles averaging roughly 34 words irgtarin the choice overload condition) was
based primarily on work by Haynes (2009), whichdugesimilar time duration to examine
choice overload (approximately 2.5 minutes to as$@soptions with 50-60 word descriptions
for each option).

Once the 3-minute period ended, participants wadeto verbally report their decision or
rating aloud to the experimenter. Experiments 12add/erged minorly from one another at this
point in the study procedures. In Experiment 1tip@ants were simply asked to report their
decision or rating out loud, which required an agerof approximately 27 seconds to rephtt (
=27.13,9D = 26.77). For this reason, some participants wedtenlith single blood pressure
readings and seven with no useable readings dthendecision period (requiring excluding
their data). Because our continual blood pressoerding instruments allow for a maximum of
six distinct readings per minute, task periods #natat least 1 minute in length increase the
likelihood of recording multiple readings, thusdtgiening reliability. For this reason, in
Experiment 2, we altered instructions to encougzagéicipants to use 1 full minute to report
their choice, thereby increasing the number of thlpessure readings. Rather than simply being
asked to state their decision/rating aloud, pguaicts were asked to justify and explain their
decision/rating for 60 seconds. Participants wemmaraged to speak for the full amount of time.
If participants stopped speaking for at least Xbsds, the experimenter prompted them to

continue speaking.
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After reporting their decision, participants in b@xperiments then completed a final
series of nine self-report items assessing negptigédecisional outcomes consistent with
choice overload: satisfaction (1 item: “How sagsffiare you with your decision-making
process?”, reverse-scored), regret (1 item: “Hovelmado you regret how you went about the
decision-making process?”), confidence (1 item: WHmnfident are you in your decision-
making process?”, reverse-scored), difficulty €mt “How difficult did you find this task?”),
desire to change decision (2 items: “If given tp@artunity to change your decision, how likely
would you be to change it?”, “How much do you wiemthange your decision?”), and
frustration/enjoyment (3 items: “How frustratingldiou find this task?”; “How much did you
enjoy this task?”, reverse-scored; “How much wopdd want to do this task again?”, reverse-
scored). Items were assessed on a scale rangimdLfraNot at all to 7 = Very. All physiological
sensors were then removed before participants dedyeefed and thanked.

Procedure (Experiment 3). Participants were exposed to an online versicdh@thoice
overload manipulation used in Experiments 1 anth2. online manipulation was identical to the
psychophysiological experiments in nearly everyardgexcept participants were not instructed
to speak during the task. Further, because there meephysical profile cards to maneuver and
organize as participants saw fit, profile cardthie online study were presented in random order
and displayed one-by-one vertically down the welep&ymilar to the laboratory paradigm,
cards were presented in a way that suggested bmeydsbe read one at a time, but also provided
the flexibility to refer back to a previous carg,waell as view multiple cards at once. Overall,
this presentation was designed to parallel the iepees created by the laboratory paradigm as

closely as possible.
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After exposure to the manipulation, participantsipteted a 4-item measure of choice
overload (Lau, Hiemisch, & Baumeister, 2015), ad a®the 9-item measure used in
Experiments 1 and 2. The 4-item measure of chored@ad assessed the degree to which
participants felt overwhelmed, exhausted, and updessure by their decision, as well as how
difficult it was to keep all of the relevant infoation together. This measure was assessed on an
11-point scale, ranging froth= Not at all to 11 = Completely true.

Results: Analytical Strategy and Individual Experiments

As is standard in challenge/threat research (eupien et al., 2012; Scheepers et al.,
2012; Seery, Leo, Lupien, Kondrak, & Almonte, 2Q1&rdiovascular reactivity values were
calculated by subtracting responses observed dthentast baseline minute from those observed
during each minute of the 3-minute profile-viewipgyiod (the mean of these three reactivity
values was used in analyses) and the decisiondpéee Llabre, Spitzer, Saab, Ironson, &
Schneiderman, 1991, for psychometric justificafimnthe use of change scores in
psychophysiology). For extreme reactivity valuesager than 3.3 SDs from the mean=(.001
in a normal distribution; Tabachnick & Fidell, 199@e winsorized values by adjusting each to
be 1% above the next-highest nonextreme value (fExpat 1: for the profile-viewing period, 1
value for CO and 3 values for TPR; for the decigenod, 1 value each for CO and TPR;
Experiment 2: for the profile-viewing period, 1 ualfor CO and 4 values for TPR; for the
decision period, 1 value for CO and 2 values foRY.Prhere were no such cases for HR or VC
reactivity. This winsorizing process maintained thek order in the distribution while
decreasing the influence of extreme values. Theatbt, changes in TPR and CO should reflect
the same underlying physiological activation artigate relative differences in challenge/threat.

Thus, TPR and CO reactivity values were combinéa ansingle index for the profile-viewing
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period and, separately, the decision period (Blgscovich, Seery, Mugridge, Norris, &
Weisbuch, 2004; de Wit, Scheepers, & Jehn, 2012rySEVeisbuch, & Blascovich, 2009). This
served to (1) maximize the reliability of the candscular measures, analogous to averaging
over multiple items on a self-report scale; andagyess the relative pattern across TPR and CO
within participants (e.g., differentiating betwaedividuals with high TPR and low CO vs. those
with high TPR and moderate CO). In each psychophygical experiment, we first converted
participants’ TPR and CO reactivity values intocpres and then summed reverse-scored TPR
with CO (i.e., TPR was multiplied by -1 because T&d CO should respond in opposite
directions), such that lower index values represgoardiovascular reactivity consistent with
greater threat. The resulting index was then stalizkd for ease of interpretatioM & 0, SD =

1). Importantly, differences on this index are tieks, such that the zero point represents the
sample mean rather than a demarcation point beteleslenge versus threat.

Because increases in HR and VC during task perfiocemare prerequisites for both
challenge and threat cardiovascular patterns, stimgortant to confirm that participants as a
whole exhibited significant increases from baselmelR and VC during both the profile-
viewing period and the decision period. In Expemirnit and 2, one-sampléests revealed that
HR and VC reactivity were significantly greaterrieero during the profile-viewing period, all
ts> 4.41,ps < .001. Establishing this evidence for task engag# justified testing for relative
differences in challenge/threat responses. Onablestted, HR and VC were also combined into
a single index by summing their z-scores to exardifferences in task engagement across
conditions. The resulting index was standardizath mnero representing the sample mean rather

than baseline levels. See Table 1and Table 2 dorr@lation matrix and descriptive statistics for
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all individual and composite measures in Experimdnand 2, respectively, as well as Table 3
for unadjusted cell means and standard deviatimnesch experimerit.

Across all analyses (including both psychophysimialgand self-report measures),
planned contrasts compared the prototypical chmiegload condition (i.e., the 15-option, final
choice condition) to each of the three other cools. Because of our interests in different
stages of the choice overload experience, we sighaexamined these planned contrasts for
cardiovascular responses of task engagement afldrdethreat during (1) the profile-viewing
period' and (2) the decision period. For each experimeatiested effects of condition using
analyses of variance (ANOVA) and covariance (ANCQVWd@t each dependent measure. For
each of the dependent measures, we calculatedrBiZndor the contrast observed (i.e., 15-
option, final choice vs. each other condition) #meh tested the mean weighted valu&rof
across samples. Although we report our resultsadlective, Table 4 contains results for each
individual experiment.

Meta-Analysis
Task Engagement

Across the two psychophysiological experimemtdividuals in the 15-option, final
choice condition exhibited cardiovascular resporsesistent with greater task engagement
compared to those in the 4-option and rating comabt but not to those in the 15-option,
reversible choice condition. Specifically, durirg tprofile-viewing period, the task engagement
index in the 15-option, final choice condition wagnificantly higher than it was in the 4-option
condition,r =-.187,z=-2.83,p = .005, 95% CI [-.318, -.058], and in the ratingndibion,r = -
176,z=-2.62,p=.008, 95% CI [-.305, -.044]. However, the paratigterence relative to the

15-option, reversible choice condition did not teagnificancer = -.109,z=-1.64,p = .101,
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95% CI [-.239, .021]. Similarly, during the decisiperiod, participants in the 15-option, final
choice condition exhibited significantly higher kaangagement than the those in the 4-option
condition,r = -.225,z=-3.36,p < .001, 95% CI [-.095, -.036], and marginally sigrantly
higher task engagement than those in the ratinditon, r = -.132,z=-1.96,p = .050, 95% CI
[-.266, O]. The parallel difference relative to the-option, reversible choice condition did not
approach significance,= -.007,z= -.106,p = .928, 95% CI [-.141, .126]See Figures 1 and 2
for effects of condition across experiments dutimg profile-viewing and decision periods,
respectively.

Overall, task engagement findings suggest thavishagls in the 15-option, final choice
condition (i.e., the prototypical choice overloamhdition) evaluated the decision task as holding
more subjective value or self-relevance than digéhwho chose from 4 options and those who
rated 15 options. Interestingly, there were no t&sagement differences observed between the
15-option, final choice condition and the 15-opticeversible choice condition, suggesting that
these conditions did not differ in terms of indivals’ evaluations of subjective value or self-
relevance.

Challenge/Threat

Given observed differences in the task engageimdak, analyses for the
challenge/threat index controlled for task engager(see below for additional comment).
Across Experiments 1 and 2, there was also eviddgratendividuals in the 15-option, final
choice condition (i.e., the prototypical choice dwad condition) tended to exhibit
cardiovascular responses consistent with greatiwe threat compared to those in the 4-option
condition and the rating condition. Although mostminent during the decision period, the

prototypical choice overload condition tended foiegreater relative threat than these
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conditions throughout the decision-making expemgistggesting that shifts in momentary
evaluations did not vary systematically over tharse of the task Specifically, during the
profile-viewing period, the challenge/threat indexhe 15-option, final choice condition was
significantly lower (greater threat) than it wasle 4-option conditior, = .165,z2=2.51,p=
.012, 95% CI [.037, .296]. The parallel differeraggproached significance relative to the rating
condition,r =.116,z=1.76,p = .078, 95% CI [-.013, .246] and the 15-optionemsible choice
condition,r =.118,z=1.80,p = .072, 95% CI [-.011, .248]. During the decispmariod, the
challenge/threat index in the 15-option, final decondition was significantly lower (greater
threat) than in the 4-option conditians .207,z= 3.09,p = .002, 95% CI [.077, .343], and in the
rating conditiony =.212,z=3.16,p = .002, 95% CI [.082, .348]. The parallel differerrelative
to the 15-option, reversible choice condition dad reach significance,= .112,z=1.66,p =

.098, 95% CI [-.021, .246]. See Figures 3 and 4ffects of condition across experiments
during the profile-viewing and decision periodspectively.

Overall, our findings indicate that participantghe 15-option, final choice condition,
compared to those in the 4-option and rating cambt exhibited cardiovascular responses
consistent with evaluating relatively low resourtesneet the demands of the choice task. In
other words, both while reviewing the profiles amgaile reporting a decision, those in the
prototypical choice overload condition exhibiteddiavascular responses consistent with feeling
less capable of managing their decision than didehn the 4-option and rating conditions.
Similar to our task engagement findings, there werdifferences in challenge/threat responses
between the 15-option, final choice condition amel 15-option, reversible choice conditions.
Importantly, we included the task engagement ireke& covariate in all challenge/threat

analyses, ensuring that any observed differences syecific to challenge/threat and not due to
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reactivity in general. Because task engagement@gonent of challenge/threat, it would
otherwise be possible that parallel findings fektangagement and challenge/threat could
actually be explained by task engagement aloné, asidf the greatest task engagement co-
occurred with the most extreme challenge/threag. §dme overall pattern of results emerged
without this covariate, as well as when HR and V@enincluded separately as covariates in
each model.
Self-Report Measures

We assessed self-report measures across all titepandent samples. Overall, we
found that those in the 15-option, final choicedition reported experiencing greater overall
choice overload relative to those in the 4-optiondition,r =-.129,z=-2.86,p = .004, 95% CI
[-.129, -.216]" The parallel differences did not reach significarelative to the rating condition,
r =-.044,z=-0.968,p = .333, 95% CI [-.132, .045], or the 15-option,asible choice
condition,r =.044,z=1.10,p=.272, 95% CI [-.039, .138]. Notably, the magnéuaf effect
size between the 15-option, final choice condiaod the 4-option condition is comparable to
those found in the broader choice overload met#ysisaconducted by Chernev et al. (2015).

General Discussion

Although ample evidence exists for choice overlea®gative subjective (e.g., greater
regret and dissatisfaction; Haynes, 2009; Markuscfwartz, 2013; Schwartz, 2004) and
objective outcomes (e.g., poorer decision qualth@gre is uncertainty regarding how choice
overload impacts two key motivational dimensiorig:the extent to which people view their
decision as subjectively valuable (versus not), @)dhe extent to which people view
themselves as capable (versus incapable) of regahgood decision in this context. The current

work used a psychophysiological approach to obsthiese key motivational dimensions during
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a choice overload paradigm that closely adherguasd work (e.g., Chernev et al., 2015;
Chernev & Hamilton, 2009; Haynes, 2009; lyenger&pper, 2000; Sela, Berger, & Liu, 2009)
and replicated choice overload effects. Specifyjcalsults of a meta-analysis demonstrated that
participants in the 15-option, final choice comalitireported significantly greater choice overload
than those in the 4-option condition, suggestirag tur paradigm created choice overload as
conceptualized in previous reseafch.

Using the perspective of the BPSC/T, we used atethaison of cardiovascular measures
to continuously monitor the degree to which induaés perceived a choice as subjectively
valuable or self-relevant (indicating cardiovascu&sponses dhsk engagement), and the extent
to which they perceived holding the resources toaga this decision (indicating cardiovascular
responses athallenge/threat). Despite work arguing that choosing from manya
(compared to few) should result in a decision segrtess subjectively valuable or less
important, the current studies found no evidencéhis hypothesis (i.e., lower task
engagement). Instead, a meta-analysis across fpaviments found that participants who made
a final selection from many options exhibited cav@iscular responses consistent with greater
task engagement than did those who made a seldatiorfew options or who rated many
options. Although emerging most consistently whdporting their choice, we also found that
participants who made a final selection from maptfams, relative to those who chose from few
or who rated many, exhibited cardiovascular respsrensistent with greater threat throughout
the decision experience. The meta-analysis fadeshow compelling support for reliable
differences between the 15-option, final and rabé&rschoice conditions, suggesting that
decision finality may not be a central factor imgimg individuals’ momentary experience of

choice overload.
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High task engagement is consistent with evalughieglecision as highly self-relevant,
which supports the hypothesis that choice overtoag lead to decisions seeming more self-
expressive or self-revealing (see Cheek & Schwafity). Threat is consistent with evaluating
low resources and high demands (Blascovich, 20@&d8vich & Tomaka, 1996; Seery, 2011,
2013; Seery & Quinton, 2016), and given the sintifan results across profile and decision
periods, this supports the hypothesis that indiéisldo not actually feel capable of making a
good, reasoned decision throughout the choice caérkxperience (despite past work arguing
that they should hold positive expectations atdineset; Diehl & Poyner, 2011). Theoretically,
this threat should follow from individuals perceigithat they do not possess the time or ability
to reasonably consider all of their choice optidsery & Quinton (2016) argued that
evaluations of likelihood of success or likely dsgof success is a core influence on the balance
of resources/demands. Inadequate time and atolitpmsider all options should thus lead to
evaluating relatively low resources/high demandseGthat we found this difference
throughout both the profile-viewing and decisiomipds, it suggests that individuals begin
forming these evaluations in the early stages @if tthecision process. Importantly, the observed
effects do not derive simply from the amount ofnstii presented to individuals, as participants
who made a choice from many options also exhilgteater threat than did those who assigned
a rating to the same number of options. Furthéghalllenge/threat analyses were conducted
controlling for task engagement, ensuring thataiheerved challenge/threat differences were not
simply due to differences in reactivity more geiigra
Profile-Viewing Versus Decision Periods

One explanation for the lack of differences acqsdile-viewing versus decision periods

is that because individuals knew their decision ¢fuzal/reversible decision, rating) before they
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saw any options, they could have started formidgasion during the profile-viewing period,
thus resulting in similar responses across the imigwand decision periods. Although this is
possible, three points are worthy of note. Firsggde typically have an initial goal to make a
choice before they evaluate specific options, lothe choice overload literature and in
everyday decision-making more broadly. In studeesi§ing on individuals’ decision goal, this
goal is often established prior to participantswig their options (e.g., Fukukura, Ferguson, &
Fujita, 2013; Polman, 2012). The fact that this wescase in the current work is consistent with
capturing the phenomenon of interest. Second,gyaatits in Experiment 1 were only asked to
state their decision/rating aloud, not justifyiitconsistent with them having already reached a
decision during the profile-viewing period, theyespapproximately 27 seconds on average
making their report. Importantly, the 15-optioméi choice condition did not significantly differ
from any of the other conditions in terms of howam@ime participants required to make their
decisionFs < 3.03ps > .085,nf,s < .033, suggesting that individuals across candtwere
actively making their choice during the decisiomige. Third, if observed effects of condition
on challenge/threat depend on the act of deciditiger than viewing options, and individuals
were deciding during the profile-viewing periodffeiences between conditions should be
largest at the end of the viewing period rathentagthe beginning. At the beginning of the
profile-viewing period, participants in all conditis would have required some time to view at
least some of their options, during which time éhweould be relatively little opportunity for the
4-option and 15-option choice and rating condititmdiffer. Only later in the period would, for
example, the 15-option, final choice condition regunentally juggling more simultaneous
alternatives than the 4-option condition. In cositta this logic, however, no such differences

emerged across minutes within the profile-viewiegqd (see Footnote 4). Although this does
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not rule out the possibility that our findings et that participants were actually deciding during
the viewing period, it suggests that differencesensbed during the viewing period are
influenced by anticipating the eventual decisioalgbefore differential cognitive demands
associated with various goals have actually beperenced. Future work could more directly
address this possibility by assessing individuaigectations prior to beginning the choice task
or by manipulating whether or not participants’ ieogoals are presented prior to evaluation.
Limitations and Future Directions

The current studies are limited in several waysh@ugh the difference in
challenge/threat between the 15-option, final awersible choice conditions was in the
direction of the final choice yielding greater thtethe meta-analysis failed to show compelling
support for the reliability of this effect. One gdslity is that our manipulation of reversibility
was too subtle to create an effect detectable awittsample sizes. Relatedly, this lack of
difference could in part be due to the decisiontexntself. In order to examine challenge/threat
responses, it was necessary that the choice pardmBigeasonably motivating and self-relevant
across conditions. Not only was the domain of tha@iae task expected to be relatively important
to individuals (interpersonal relationships), matructions for completing the task were targeted
toward further maximizing task engagement (e.geakmg aloud for the experimenter to hear).
In this context, it could be the case that eveevansible choice was perceived to suggest a great
deal of information about the self. Thus, similaatfinal choice, a tentative choice in this
context could lead individuals to view their degaisias both relatively important and
unmanageable.

This issue points to a broader limitation of thisrk Across all studies, we used the

same choice task to examine our hypotheses. Asdstifiis paradigm did diverge somewhat
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from previous choice overload paradigms, as paditis were asked to publicly report their
thoughts about each option, as well as their dacig the experimenter. Although similar think-
aloud paradigms have been used to assess qualitaiponses to having many options (e.g.,
Pan & Zhang, 2012; Woll, 1986), public decisions ialatively rare in the choice overload
literature, and no work to our knowledge has exblitested the effect of public versus private
decisions on the choice overload experience. Enpari 3 did not require participants to speak
out loud, but still relied on the same decisiontegh(interpersonal relationships). Thus,
although using this particular choice overload gdaya across studies allowed us to maximize
cardiovascular reactivity and increase our staasfpower across studies, it also limits our
ability to generalize the current findings to otkdecision contexts. For instance, it remains
possible that the motivational processes obseruddglour choice overload paradigm operate
differently when individuals are making other kirmfdecisions or making their decisions
privately. The current work cannot speak direablytis possibility; future research should
explore these motivational processes using difterkaice paradigms and decision contexts.
Decision Quality. Although the current work only examined subjeetpost-decision
evaluations, integrating past work in both the chaverload and challenge/threat literatures
regarding objective decision quality could leadnteresting future research. A great deal of
work in the choice overload literature has focusgekifically on decision quality (e.g., Schram
& Sonnemans, 2011; Tanius et al., 2009; Wood eP@lL1). Schram and Sonnemans (2011), for
instance, found that an increase in the numbelt&inatives not only resulted in participants
considering a lower fraction of available infornoatito make their decision, but decreased the
objective quality of the decision they made. Sintylapast challenge/threat work has also argued

that, compared to challenge, the experience ofiveléhreat may result in poorer decision-
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making, as greater threat has been associatedesgltognitive flexibility when forming
decisions. Specifically, individuals exhibiting a&lve threat made fewer adjustments from self-
generated anchors (Kassam et al., 2009) and deratatsgreater resistance to opposing
viewpoints (de Wit et al., 2012) than did individiaxhibiting relative challenge. Taken
together, examining the choice overload experiemecker a challenge/threat lens may present
important theoretical implications for both litanets in terms of exploring the objective
consequences of individuals’ choices. For instan@muld be the case that individuals
experiencing relative threat are more likely td faeerwhelmed generally when making
decisions, leading to objectively poorer decisioaking strategies. It is also possible that
challenge/threat responses contribute to differenteéecision quality in the face of choice
overload. Future research could aim to focus mpeeifically on objective components of
individuals’ decisions, as well as the subsequehtlioral consequences of overload-induced
psychological threat.
Choice Overload: A Motivational Paradox

Past researchers examining the subjective and lmehbwutcomes of choice overload
have famously termed this experience the “Parad@hoice.” Our findings depict a similarly
paradoxical motivational account, extending presiawrk connecting choice overload to
identity expression (e.g., Schwartz, 2010; Cheekchwartz, 2017). Although previous work
argued that choosing from many options reducesubgective value one places on a choice,
other research suggests that choice overload shaoaite the opportunity to find a choice that
communicates unique information about one’s idgisttem more abundant, making the decision
appear more valuable or diagnostic of the self.9ix@nt with this latter theorizing, our findings

suggest that selecting from many options leadviddals to exhibit cardiovascular responses
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consistent with greater task engagement, or evatu#teir decision as more subjectively
valuable or self-relevant. Furthermore, despiteknmonstrating that people hold relatively
high expectations for their choice quality whena@sgd to many options (Diehl & Poyner,
2010), our results suggest that individuals may/reatively incapable of making a good choice
throughout the choice overload experience. Spedificin addition to greater task engagement,
our findings indicate that the experience of cheggrom many options also leads people to
exhibit cardiovascular responses consistent wiglatgr threat. This presumably follows from
evaluating low resources and high demands whemptibeg to come to a good, reasoned
decision from among too many options.

Taken together, the current work expands our utalgigng of the paradox of choice
overload. Although much research has focused aregsitive downstream outcomes, the
motivational states occurring during the choicertmagl experience are less clear. Using
cardiovascular responses from the perspectiveeoB®SC/T, we found that choosing from
many options predicted responses consistent walimfghighly motivated to make a good
choice, presumably because this choice could rerealggest more information about the self.
At the same time, individuals also appear to fleat they cannot realistically make a good
selection that adequately represents the selhegslack the time and ability to reasonably
consider all of the available options. This comboraof momentary experiences may serve as
the basis for negative downstream choice overladcooes (e.g., poor decision quality).
Although future work is needed to explore this pafisy/, the current research provides novel
evidence of the inherent motivational paradox thahoice overload. When selecting from
many options, people simultaneously feel tHayuld—but will not be able to—make a good,

reasoned decision.
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Footnotes

1. For all experiments, we report all measures, mdafjans, and exclusions. Additional
guestionnaires administered at the beginning oeErgents 1 and 2 were the following:
Maximization Scale, Need for Cognition Scale-Shatm, Almost Perfect Scale-
Revised, Subjective Happiness Scale, Life Oriemmafiest-Revised, and the Free Will
and Determinism Scale-Plus (only Experiment 2).

2. To assess the extent to which profiles were confypaesppealing across the 4- and 15-
option conditions, a separate sample of 40 paditgpevaluated how likely they would
be to hang out and become friends with the indiaislin each profile, as well as the
degree to which they would enjoy a conversatioa oreeting with each individuad €
.95). Participants responded to all four items @cale of 1 Not at all to 7 =Very
much. The mean composite ratings for the majority affiies were at or just above the
mid-point of this scale (range = 3.94 — 5.06). &&t-test analyses revealed no significant
difference between the mean evaluation for theilpsopresented in the 4-option
condition and the mean evaluation for the profdessented in the 15-option condition,
t(39) =-0.30p=.77,n; =.002, 90% ClI [0, .072]. Importantly, we alsaifial that the
standard deviation of composite ratings acrosslpsofvithin each set did not
significantly differ,t(39) = 1.21p=.23,n; =.036, 90% CI [0, .167]. Taken together,
these pilot data suggest that the two choice sete somparable in terms of not only
how positive and appealing the profiles seemedhbut varied these evaluations were
across profiles.

3. Although all participants were encouraged to sgaedull 3-min profile-viewing period

speaking aloud, we considered the possibility toadition could have affected speaking
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activity (e.qg., if participants in the 4-option @btion spoke less than others), which in
turn could plausibly affect cardiovascular respeng®ur total independent coders (two
coders per experiment) were asked to assess theedegwhich participants spoke
during the task on a scale of 0 to 3, with O repnéiag “the participant was not speaking
and/or did not seem to understand the task” arepBesenting “the participant is
speaking throughout the task and is speaking do.tdfyith one exception, coders’
responses on this item (Experiment £.609,p < .001; Experiment 2: = .403,p <

.001) did not differ as a function of conditionaither experiments < 1.58ps > .116,

the exception being that participants in the 15ewptfinal choice condition in
Experiment 1 were rated as speaking more than ihdke 15-option, reversible choice
condition,t(78) = 2.13p = .037 (audio/video data were lost for a total Bfgarticipants

in Experiment 1 due to equipment malfunction). Imaotly, including coders’ ratings as
a covariate in all analyses did not affect the ificemce levels or the pattern of responses
in the meta-analytic results. This suggests tHé&réinces in speaking activity cannot
account for the observed findings.

4. Across all cardiovascular indices and across bities, mixed-effects ANOVA models
revealed no significant interactions between peefiewing minute (i.e., minutes 1, 2,
and 3 of the profile-viewing period) and conditiorterms of task engagemeht <
1.54,ps > .165, or challenge/thre&is < 1.50ps > .177 (with and without including
engagement as a covariate). Thus, in order to magimeliability of our cardiovascular
measures and to simplify interpretations, we tetedcaverage of the three profile

minutes in all analyses.
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5. Using mixed-effects ANOVA models, we found a sigraht interaction between time
period (i.e., profile-viewing period vs. decisioarfpd) and condition for task
engagement in ExperimentHR(3, 94) = 3.37p = .022, such that task engagement was
significantly higher during profile-viewing than dig the decision period across all
study conditionsks > 7.22 ps < .009, except for the 15-option, reversible cloi
condition,F(1, 94) = .210p = .649. Similarly, in Experiment 2, we found a sfgrant
interaction between time period (i.e., profile-vieg period vs. decision period) and
condition for task engagemeRi(3, 121) = 2.95p = .036, such that task engagement was
significantly higher during the profile-viewing ped than in the decision period for
those in the 15-option, final choice and 4-optionditions,Fs > 6.77 ps < .010, but not
for those in the rating and 15-option, reversilileice conditionsks < .050ps > .828.

In sum, these analyses do not seem to have cl@dications for interpreting our primary
results, and thus, we elected to not examine @ifilees across time in the meta-analysis.

6. Using mixed-effects ANOVA models, we found no sfgraint interaction between time
period and condition when predicting challengeédhresponses in isolation in
Experiment 1 (i.e., without including engagemena&evariate in the model(3, 94) =
1.50,p = .219. When including engagement as a covaaseynificant interaction
emergedF(3, 93) = 3.34p = .023, such that participants in the 4-optiondibon
exhibited greater threat during the decision peti@h the profile-viewing periodk(1,

93) = 4.75p = .032, whereas participants in the rating coadigxhibited greater threat
during the profile-viewing period;(1, 93) = 8.19p = .005. For the 15-option, final
choice and 15-option, reversible choice conditidhsre were no significant differences

between challenge/threat responses across timedpgfs < .66,p > .42. In Experiment
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2, we found no significant interactions betweeretiperiod and condition when
predicting challenge/threat responses (with andout including engagement as a
covariate) Fs < 1.12ps > .346. In sum, these analyses do not seem ®diear
implications for interpreting our primary resulésd thus, we elected to not examine
differences across time in the meta-analysis.

7. Although we included all 13 items € .87) used in Study 3 in the meta-analysis, the
difference between the 15-option, final choice d¢bod and the 4-option condition was
also significant when only including the 9-item reee ¢ = .79) used in all three
samplesr =-.090,z=-2.00,p = .046, 95% CI [-.178, -.002].

8. Although the meta-analysis revealed no significhfierences in post-decisional
outcomes between the 15-option, final choice camdiénd the rating condition, no work
to our knowledge has used rating many optionsastol task when assessing post-
decisional evaluations after choice overload (sels\et al., 2008, for an example
assessing subsequent self-regulation). Thus, weotapeak to whether this null finding

is consistent with other work examining choice ¢va&d response.
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Table 1

Correlations and Descriptive Statistics (Experiment 1)

Measure 1 2. 3. 4. 5. 6. 7. 8. 9 10. 11. 12. 13.

Profile-viewing period

1. Challenge/threat index -

2. TPR reactivity -.838*** --

3. CO reactivity .838*** -.405%** --

4, Task engagement index .265** -.059 .385%** --

5. HR reactivity .021 176 .212* .833*** --

6. VC reactivity A419%** -.274* A428*** .833%** .386%** --
Decision period

7. Challenge/thresat index TTLR** -.659%** .633*** .252* .043 376*** --

8. TPR reactivity -.654*** .828*** -.269** -.040 A71 -.238* -.834%** --

9. CO reactivity .633*** - 272%** .788*** 379*** .243* .389%** .834*** -.392%** --

10. Task engagement index .022 156 192 J79Lx** .695*** .622%** A31 104 .323** --

11. HR reactivity -.158 .310* .045 .538*** J730%** .165 -.131 .319** 112 J795%** --

12. VC reactivity 193 -.062 .260** J120%** 375%** .823*** .332** -.153 A402%** J795%** .264** --
13. Self-reported choiceoverload  -.135 185 -.041 .081 153 -.019 -.127 185 -.026 .073 101 .015 --
M 0 173.545 -.862 0 6.375 3.856 0 163.915 -.950 0 2.815 3.600 3.016
D 1 187.570 1571 1 6.160 7.083 1 183.037 1.502 1 6.281 7.680 0.982

Note. TPR = total periphera resistance, CO = cardiac output, HR = heart rate, VC = ventricular contractility. Vaues reflect the

subsample (N = 97) with no missing data across tasks and therefore differ slightly from task-specific values reported in the text.

'p<.05 "p<.0L p<.00L
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Table2

Correlations and Descriptive Statistics (Experiment 2)

Measure 1. 2. 3. 4. 5. 6 7. 8. 9 10 11. 12 13

Profile-viewing period

1. Challenge/threat index -

2. TPR reactivity -.906*** --

3. CO reactivity -.906*** -.641%** --

4, Task engagement index 154 .044 322%** --

5. HR reactivity -.030 51 .096 B4TH** --

6. VC reactivity .290%** -.076 450%** B4TH** A435%** --
Decision period

7. Challenge/threat index .823*** - 715%** T76*** .199* .044 293*** --

8. TPR reactivity - 740%** 194%** - 54T ** -.078 .006 -.138 -.905%** --

9. CO reactivity T48*** -.499%** .856%** .282%** .086 .392%** .905%** -.636*** --

10. Task engagement index 135 .053 .208%** .810*** 705%** .668*** 292%** -.134 .394*** --

11. HR reactivity -.021 114 .076 5g7x** 78 ** .216* .072 -.003 128 J795%** --

12. VC reactivity .236%* -.029 .399%** J701*** 342%** .846*** .392%** -.210* 498*** J795%** .263** --
13. Sdlf-reported choice overload 147 -.140 126 A31 125 .096 .218* -.219* 75 159 .043 .210 --
M 0 180.456 -0.631 0 7.842 6.452 0 213.447 -0.863 0 7.869 4.371 3.129
D 1 202.107 1.630 1 6.038 8.464 1 218111 1.762 1 6.140 8.592 1.066

Note. TPR = total periphera resistance, CO = cardiac output, HR = heart rate, VC = ventricular contractility. Vaues reflect the

subsample (N = 125) with no missing data across tasks and therefore differ slightly from task-specific values reported in the text.

"p<.05. "p<.01l. p<.00L
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Table3

Unadjusted Means and Standard Deviations by Condition (Experiments 1-3)

15-option; Fina 4-option; Final 15-option; Rating 15-option; Reversible
Measure Experiment M (SD) M (SD) M (SD) M (SD)

Pr ofile-viewing period
Task engagement index 1 0.43 (1.30) -0.22 (0.72) -0.02 (1.09) -0.17 (0.69)

2 0.26 (1.10) -0.18 (0.90) -0.25 (0.96) 0.18 (0.99)
HR reactivity 1 9.73(7.51) 4.99 (4.51) 5.76 (6.34) 5.35 (4.07)

2 9.31 (5.95) 6.89 (5.51) 6.03 (6.82) 8.96 (5.25)
VC reactivity 1 5.11 (9.05) 2.94 (5.57) 4.46 (7.12) 3.14 (6.33)

2 7.95 (9.49) 5.02 (8.04) 5.20 (6.05) 7.25 (9.58)
Challenge/threat index 1 -0.07 (1.14) 0.18 (1.02) -0.09 (0.96) -0.002 (0.93)

2 -0.29 (0.76) 0.13 (0.83) 0.12 (0.88) -0.003 (1.34)
TPR reactivity 1 199.95 (227.69) 132.10(171.31) 202.86 (196.98) 164.43 (145.19)

2 226.57 (167.79) 143.04 (134.91) 138.16 (177.49) 211.69 (211.69)
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CO reactivity -0.85 (1.83) -0.76 (1.77) -0.88 (1.31) -0.97 (1.68)
-1.09 (1.29) -0.53 (1.56) -0.61 (1.35) -0.38 (2.02)
n 24 24 30 26
28 32 32 36
Decision period
Task engagement index 0.38 (1.16) -0.41 (0.61) -0.10 (1.04) 0.13(0.97)
0.16 (1.17) -0.39 (0.71) -0.10 (0.86) 0.33(1.10)
HR reactivity 5.93 (7.17) 0.19 (4.42) 1.64 (6.30) 3.65 (5.73)
8.29 (6.82) 6.59 (5.33) 7.24 (6.37) 9.29 (6.03)
VC reactivity 4.45 (8.43) 1.76 (5.85) 3.76 (8.20) 4.20 (7.92)
6.00 (9.37) 0.88 (6.66) 3.81 (5.57) 6.87 (10.76)
Challenge/threat index -0.28 (1.20) 0.29 (0.80) 0.12 (0.76) -0.14 (1.16)
-0.32 (0.93) 0.01 (0.77) 0.25 (0.91) -0.01 (1.25)
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TPR reactivity 1 222.39 (233.20) 112.90 (152.59) 144.13 (142.48) 178.26 (192.98)
2 282.00 (193.35) 200.74 (157.91) 146.30 (186.37) 235.53 (288.30)
CO reactivity 1 -1.17 (1.96) -0.63 (1.13) -0.82 (1.10) -1.17 (1.73)
2 -1.31 (1.79) -0.94 (1.47) -0.59 (1.62) -0.71 (2.08)
n 1 22 21 29 25
2 26 32 32 35
Post-decision
Sdf-reported overload 1 3.07 (1.00) 2.73 (0.99) 2.87 (0.83) 3.35(0.97)
9-item measure 2 2.99 (1.04) 2.83(1.11) 3.49 (1.19) 3.16 (0.81)
3 3.41 (2.05) 3.15(1.85) 3.16 (1.80) 3.47 (2.05)
4-item measure 3 5.12 (0.33) 3.58 (0.29) 4.10 (0.29) 5.31 (0.33)
n 1 24 24 30 26
2 28 32 32 36
3 58 71 75 58
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Table4
Summary of ANOVA/ANCOVA Analyses for Experiments 1-3

15-option; Final VS  15-option; Final VS 15-option, Final VS
Measure Experiment 4-option Rating 15-option; Reversible

F n% F na F n%

Profile-viewing period

Task Engagement 1 5.34* 051 282t 027 4.71* 044
2 303t 024 4.08* 032 0.12 .001
HR reactivity 1 8.01** 074 6.25* .058 7.13** 067
2 2897 023 5.06* .040 0.09 .000
VC reactivity 1 1.10 011 0.12 .001 0.96 .009
2 2.53 .020 2.25 018 0.30 .002
Challenge/threat index 1 5.67* .058 3.13 .033 0.46 .005
2 3.82t .030 3.80f  .030 1.44 011
TPR reactivity 1 1.96 019 001  .000 0.67 .007
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2 3.84T .031 4.16* .034 0.74 .006

CO reactivity 1 1.60 014 0.42 .004 0.40 .004
2 4.84* .039 4.41* .036 4.45* .036

Decision period

Task Engagement 1 7.16%* 072 312F 032 0.77  .008
2 4.57* .036 1.08 .009 044  .004
HR reactivity 1 9.80**  .095 6.35*  .064 1.69  .018
2 1.10 .009 0.42 .003 040  .003
V C reactivity 1 1.30 014 0.10 .001 001  .000
2 538  .043 0.98 .008 016  .001
Challenge/threat index 1 5.67¢  .058 3.13 .033 0.46  .005
2 4.04* 033 7.00+ 055 1.07  .009
TPR reactivity 1 313" 033 1.99 021 061 .007
2 3247 026 6.71*  .053 052 .004
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CO reactivity 1 5.15* .053 2.49 027 0.12 .001

2 3.317 027 467  .037 1.35 011
Post-decision
Self-reported 1 1.56 015 0.64  .006 1.06 .011
Choice overload 2 0.35 .003 342t 027 0.45 .004
3 7.54** 028 445 017 015  .000

Note. tp<.1 "p<.05. "p<.01. ""p < .00L
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Figure 1. Task engagement cardiovascular reactivity index scores during the profile-viewing period in Experiments 1 and 2. Error bars

indicate standard errors.
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Figure 2. Task engagement cardiovascular reactivity index scores during the decision period in Experiments 1 and 2. Error bars

indicate standard errors.
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Figure 3. Challenge/threat cardiovascular reactivity index scores during the profile-viewing period in Experiments 1 and 2. Error bars

indicate standard errors.
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Figure 4. Challenge/threat cardiovascular reactivity index scores during the decision period in Experiments 1 and 2. Error bars

indicate standard errors.
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We assessed cardiovascular measures of engagement and threat during a choice task
Participants either selected from many or few options, or rated many options
Selecting from many options simultaneously predicted greater engagement and threat
The current work suggests a novel motivational account of choice overload
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