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Summary and Keywords

Since the early 2010s, political science has seen a rise in the use of physiological mea-
sures in order to inform theories about decision-making in politics. A commonly used
physiological measure is skin conductance (electrodermal activity). Skin conductance
measures the changes in levels of sweat in the eccrine glands, usually on the fingertips,
in order to help inform how the body responds to stimuli. These changes result from the
sympathetic nervous system (popularly known as the fight or flight system) responding to
external stimuli. Due to the nature of physiological responses, skin conductance is espe-
cially useful when researchers hope to have good temporal resolution and make causal
claims about a type of stimulus eliciting physiological arousal in individuals. Researchers
interested in areas that involve emotion or general affect (e.g., campaign messages, polit-
ical communication and advertising, information processing, and general political psy-
chology) may be especially interested in integrating skin conductance into their method-
ological toolbox. Skin conductance is a particularly useful tool since its implicit and un-
conscious nature means that it avoids some of the pitfalls that can accompany self-report
measures (e.g., social desirability bias and inability to accurately remember and report
emotions). Future decision-making research will benefit from pairing traditional self-re-
port measures with physiological measures such as skin conductance.
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Introduction

Research on political decision-making has traditionally been dominated by self-report sur-
veys. However, the 2010s has seen a steady increase in the publication of studies utilizing
psychophysiological techniques as alternatives to self-reported survey questions. This re-

search has appeared in top journals, both in political science and in general science jour-

nals, and these articles have been widely cited. As these studies demonstrate, physiologi-

cal measures have several advantages that make them a useful complement to traditional
approaches. This approach is clearly more than a passing fad. The use of physiological
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measures has the potential to enrich researchers’ theorizing and improve empirical in-
sights into how citizens confront political choices. At the same time, if political physiology
research is to maximize its potential, researchers must proceed with a clear view of both
the advantages and disadvantages of the approach.

This article attempts to provide a holistic view of physiological research and the role it
can play in research on political decision-making going forward. The aim is to provide
something of value to scholars who are unfamiliar with this research as well as to those
working in this area. To that end, it outlines where political physiology research has been,
where it is (or in the authors’ view where it should be) going next, and the challenges re-
searchers will need to confront if it is to achieve its potential. The article’s focus is on re-
search that directly examines political questions, but it discusses some psychological re-
search that bears directly on the article’s arguments. Finally, while it primarily discusses
electrodermal activity (EDA, or skin conductance) because that has been the primary
physiological technique brought to bear on politics, the article also makes mention of oth-
er physiological techniques where appropriate.

The Self-Report Paradigm and the Limitations
of Self-Reports

For as long as social scientists have sought to understand the behavior of ordinary peo-
ple, self-reports have been relied on. The simplest and most straightforward way to un-
derstand why humans think what they think and do what they do is to ask them. Research
on the political behavior of the mass public has been no exception. While political elites
inevitably provide a trail of roll-call votes, transcripts of speeches or legislative activity,
campaign advertisements, and funding disclosures for scholars to pore over, the average
citizen can proceed through her political life leaving virtually no trace of involvement in
politics. If researchers want to know more than the bare bones of voter registration,
turnout behavior, or campaign donations, they need insights into the motivations, goals,
and thought processes of ordinary people, which can (seemingly) only be provided by self-
reports.

The central role of survey self-reports in shaping knowledge of American political behav-
ior can be seen by tracing basically any topic back to the foundational texts: From parti-
sanship and political sophistication (Campbell, Converse, Miller, & Stokes, 1960; Con-
verse, 1964) to voting and political involvement (Lazarsfeld, Berelson, & Gaudet 1948;
Verba & Nie, 1972), what is known is known because of survey self-reports. Even as the
discipline has shifted away from its traditional emphasis on the purported external validi-
ty of observational survey research toward a paradigm emphasizing experiments and in-
ternal validity, self-reports maintain their central place in current work, frequently serv-
ing as the dependent variables of interest.
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Self-reports are ubiquitous, but that does not mean that their use has gone without scruti-
ny. From the earliest days of survey research, scholars have pushed up against the inher-
ent limitations of people stating what they think, feel, and do. Over the years, at least
three broad issues have been raised to challenge the validity of self-reports. First, early
questions regarding the validity of self-reports centered on issues of social desirability
(e.g., LaPiere, 1934). Survey respondents may dissemble for a variety of reasons which
can make the researcher’s job difficult. On sensitive topics, such as race or sex, respon-
dents may wish to withhold their true opinions in order to avoid social sanction or even
the perception that their views are being judged in a negative light (see Krumpal, 2013
for one review of this literature.) Even seemingly benign factual claims can be distorted
by social desirability. For example, rates of self-reported voter turnout always exceed ac-
tual turnout rates, suggesting a reluctance by some respondents to admit that they stayed
home on election day (Holbrook & Krosnick, 2010). That such an effect can be observed,
even for a topic where the social stigma (against abstention) is extremely weak, high-
lights the ubiquity of distortion rooted in social desirability.

A second broad challenge in the use of survey self-reports came about as a result of schol-
ars carefully scrutinizing the underlying meaning of the answers respondents provided to
survey questions. With the documentation of a host of survey response biases brought on
by minor changes to question wording, order, and format (e.g., Schuman & Presser,
1981), it became increasingly clear that respondents did not have carefully considered
views on many of the topics on which they were queried. This made it untenable to view
survey responses as directly mapping onto how respondents thought about the topic at
hand because fixed survey responses implied far greater certainty than most respondents
possessed. Researchers may know what they are asking, but they cannot readily assume
that respondents are understanding their questions in exactly the way they intend. This
insight led to the development of theories of survey response that more realistically ap-
proximated human psychology, incorporating uncertainty and ambivalence into the
process of respondents answering survey questions off the top of their heads (e.g.,
Tourangeau, Rips, & Rasinski, 2000; Zaller, 1992).

A third challenge to the validity of survey responses comes from the possibility that re-
spondents are being influenced by forces outside of their conscious awareness. An under-
standing of decision-making based entirely on self-reports requires that all of the factors
influencing the decision are known to the respondent at the time the choice is being
made. If people are influenced by unconscious affective responses, self-reports will be in-
complete accounts, at best. At worst, they could be highly misleading rationalizations.
The basic insight that emotions could be influencing decision-making outside of conscious
awareness underlies a host of different theories and approaches meant to capture this
process, including dual processing models of reasoning (e.g., Petty & Cacioppo, 1986),
primacy of affect theories (e.g., Damasio, 1994), and implicit attitude approaches (e.g.,
Greenwald, McGhee, & Schwartz, 1998), as well as political science variants such as Af-
fective Intelligence Theory (Marcus, Neuman, & MacKuen, 2000), and John Q. Public
(Lodge & Taber, 2013). The specifics of these theories and approaches vary, but they
share a view that self-reports must be (at the very least) supplemented with alternative
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methodologies that capture affective reactions outside of the conscious awareness of the
respondent.

Taken together, these challenges to the validity of self-reports paint a somewhat dire pic-
ture. Survey respondents appear largely unaware of the role emotions play in influencing
their decisions. Their already incomplete view is further distorted by the nature of the
survey response where attitudes are constructed off the top of their heads. And then,
even if they manage to come up with a response that has some measure of fidelity to their
underlying thought process, there is a nontrivial chance that they will dissemble. Viewed
from this pessimistic perspective, it is a miracle that anything has been learned from self-
reports at all. Of course, the pessimistic view pushes its case too far. With careful survey
design and careful interpretation, there is much that can be learned from self-reports. In-
deed, as discussed here, even alternative measurement approaches tend to rely on survey
self-reports at some level. What is crucial to note is that there is ample reason to seek
complementary approaches. Physiological measures are appealing for all of the ways they
can enhance an understanding rooted in the self-report paradigm.

Skin Conductance and Physiological Arousal

There are a variety of physiological measures available to tap into responses of the sym-
pathetic nervous system (SNS). The SNS mobilizes the body in response to external stim-
uli—it is, in essence, the fight or flight system. These measures include heart rate, respi-
ration, the contraction of facial muscles, as well as skin conductance, the focus of this ar-
ticle.! Each measure has different properties, but all of them derive their value for
present purposes from their ability to tap into SNS arousal. The reason this article focus-
es on skin conductance is because the vast majority of applied research on decision-mak-
ing (political and otherwise) has made use of skin conductance as a primary measure.
Skin conductance measures work by sending a small current of electricity through two
electrodes (usually placed on the fingertips) and measuring changes in that current re-
sulting from different levels of sweat in the eccrine glands on the skin. Conductivity can
vary because of both external and internal factors. Sitting in a warm room will lead a per-
son to sweat and their skin conductance will be elevated as a result. More importantly for
present purposes, a person who is psychologically aroused in some way will also sweat
more and thus display higher levels of skin conductance. If extraneous factors (like room
temperature) are held constant, changes in skin conductance can be measured in re-
sponse to research stimuli and conclusions can be drawn regarding the causes and conse-
quences of SNS arousal. Importantly, arousal occurs in response to both negative and
positive affect. Seeing images of loved ones will elicit positive affect and increase physio-
logical arousal, as will negative stimuli, such as disgusting images or reminders of death
and mortality. The measure itself does not distinguish between the valence of the stimuli,
so researchers must take care in interpreting results.

Skin conductance has become the preferred measure for applied researchers for a variety
of theoretical, methodological, and practical reasons. First, skin conductance measures
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have been well validated as a direct measure of SNS arousal (Dawson, Schell, & Filion,
2007). In other words, changes in skin conductance are substantively meaningful provid-
ed that the researcher has been careful to account for environmental confounds (e.g.,
room temperature). Second, skin conductance measures are relatively easy to implement
and noninvasive. It is not hard for a researcher (or research assistant) to learn how to
place the electrodes, and the fingertip placement means the research participant can be
comfortable. Other physiological measures are more challenging. For example, heart rate
and respiration measures typically require placing equipment around the torso, often un-
der the participant’s shirt, which can create both physical discomfort and stress. Third,
skin conductance measures have relatively strong temporal resolution; that is, changes in
skin conductance in response to stimuli manifest in a matter of seconds. Other physiologi-
cal measures are slower to change in response to stimuli, which can make substantive in-
terpretation difficult.

Finally, skin conductance measures are resistant to distortion from conscious control. In
other words, it is relatively difficult for a participant to decide that she or he wants to ele-
vate their skin conductance in response to one stimulus and lower it in response to anoth-
er. People simply do not have the kind of fine-grained control necessary to manipulate
electrodermal activity (EDA) responses. To understand the research value of that feature,
contrast EDA with respiration or facial muscle response. While a person’s respiration may
unconsciously change in response to affective arousal (e.g., quickening when watching a
scary movie), he or she can also consciously override this response and exert direct con-
trol over breathing patterns (“Okay, deep breaths”). Similarly, facial muscle readings can
detect unconscious emotional reactions, such as visually imperceptible smiles or frowns,
but those unconscious reactions can be overridden with relative ease. Anyone who has
ever pretended to smile at a bad joke has experience with this very activity. Skin conduc-
tance measures are not completely immune to these conscious distortions, but they are
highly resistant, especially in research settings where participants are instructed to sit
still and watch stimuli with no prior knowledge about what to expect and no motivation to
obscure their reactions.

Taken together, these attributes make EDA measures quite appealing as a complement to
self-reports. Because skin conductance provides a functional real-time reading of SNS
arousal, researchers are able to monitor affective response to specific stimuli occurring
outside of conscious awareness. Thus, EDA measures address all three concerns with self-
reports that were outlined in the section “SELF-REPORT PARADIGM AND THE LIMI-
TATIONS OF SELF-REPORTS.” The measure is directly tapping into affective response,
with no conscious component. Concerns about social desirability require conscious dis-
sembling on the part of the participant. Similarly, concerns about the meaning of the sur-
vey response are circumvented because there is no conscious survey response to inter-
pret. The substantive meaning of elevated skin conductance levels is well understood,
with the caveat that the measure cannot directly inform the valence of the arousal.
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Given these various advantages, it is tempting to imagine skin conductance measures as a
superior alternative to survey self-reports. In this line of thinking, the physiological mea-
sure is closer to the “true response” because it is not contaminated by dissembling or
confusion about the meaning of the question. However, it is important to resist this con-
ceptualization. As with other implicit measures, such as the Implicit Association Test (see
Perez, 2016) and the Affect Misattribution Procedure (Ditonto, Lau, & Sears, 2013), the
best evidence available suggests that physiological reactions and self-reports both say
something meaningful about political behavior. Smith, Oxley, Hibbing, Alford, and Hib-
bing(2011B) provide a useful illustration of this in their examination of disgust sensitivity
and attitudes. In the study, Smith and company measured participants’ physiological reac-
tion (via skin conductance) to disgusting images. They found that individuals who show
elevated SNS arousal when viewing disgusting images reported greater opposition to gay
marriage and identified as more conservative than participants who were not as affected
by the disgusting stimuli. Note that even in this physiological portion of the study, self-re-
ports play a crucial role as the dependent variables of interest. But beyond that, Smith et
al.’s (2011B) findings reinforce the complementary nature of implicit and explicit mea-
sures. In addition to their physiological measure of disgust reaction, Smith et al. (2011B)
administered a self-reported disgust sensitivity scale that has been widely used and vali-
dated in psychological research (Haidt & Hersh, 2001; Inbar, Pizarro, & Bloom, 2009).
Despite physiological disgust reaction and self-reported disgust sensitivity demonstrating
no correlation with each other, both are significantly related to political attitudes when in-
cluded in the same model. It seems clear that self-reports and skin conductance measures
are tapping into different processes and thus should not be seen as substitutes for one an-
other.?

Physiology and Nonpolitical Decision-Making

Studies in psychology have frequently used skin conductance to investigate how people
make decisions, especially risky choices. In these studies, skin conductance provides a
measure of affective arousal that can be tracked before and after a risky decision is
made. This gives researchers purchase on how emotion plays into anticipatory behavior
as well as on reactions to different kinds of outcomes. The key comparison is skin conduc-
tance levels between participants at different stages of the game (before or after a risky
choice) or in different experimental conditions. One particularly popular research design
has been to measure skin conductance while research participants play the lowa Gam-
bling Task (IGT) (or minor variants of that task). The IGT was developed by Damasio and
his colleagues (Bechara, Damasio, Damasio, & Anderson, 1994) as a means of studying
risky choice decision-making in a laboratory setting. The task involves the participant be-
ginning with an endowment of (either real or play) money and then drawing from four
decks of cards that add to or subtract from the initial endowment. The decks differ both
in their overall profitability and in the magnitude and frequency of risk (e.g., one deck
leads to more frequent, smaller penalties while another deck has rare but significant loss-
es associated with it).3 The finer details of the task are not relevant for present purposes.
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The important point is that the IGT provides a useful means for researchers to study how
affect informs decision-making.

Crone and van der Molen (2004) provides a nice illustration of the framework for study-
ing physiological response and decision-making in the IGT. Crone and van der Molen
(2004) had participants play a version of the IGT while their heart rate and skin conduc-
tance were being measured. They found elevated skin conductance and slower heart rate
preceding the choice of disadvantageous decks relative to decks that were advantageous
in their payouts for participants who performed well in the game, but no such physiologi-
cal differences were observed for poor performers. The authors interpreted this pattern
of results as good performers possessing stronger somatic affective signals guiding them
away from undesirable decks and toward the higher payout options. In contrast, all par-
ticipants (regardless of whether they were good or bad performers overall) showed the
same physiological pattern of slow heart rate and heightened skin conductance after loss-
es. Thus, losses in the game appeared to affect all participants equally while only good
performers felt anxiety that helped to steer them away from poorly performing decks.

From this basic framework, scholars have studied the physiological correlates of decision-
making in the IGT with a variety of different populations and under different contextual
conditions. These studies have covered quite a range of possibilities. Goudriaan, Ooster-
laan, de Beurs, and van den Brink (2006) found lower anticipatory skin conductance reac-
tion among pathological gamblers than neurotypical control participants.*Denburg, Rec-
knor, Bechara, and Tranel (2005) studied patterns of anticipatory skin conductance reac-
tions in elderly participants, while Crone and van der Molen (2007) did the same with
children and adolescents. Hinson, Jameson, and Whitney (2002) explored whether affec-
tive reactions would be muted under conditions of heavy cognitive load.

Beyond the IGT, skin conductance measures have been employed to study the role of af-
fect in other decision-making tasks, including the trust game (Keri & Kiss, 2011) and the
ultimatum game (van’t Wout, Kahn, Sanfey, & Aleman, 2006; Osumi & Ohira, 2010). In a
particularly colorful variation, Ring (2015) measured participants’ skin conductance while
he informed them about the probability that they would receive an unpleasant electric
shock. Ring varied whether the information about shock probability was framed in posi-
tive or negative terms and found significantly elevated skin conductance for participants
who received negatively framed information about receiving the shocks. The specifics of
these tasks obviously vary considerably, but skin conductance is consistently used as a
measure of affective reaction and levels of ectodermal activity (EDA) are measured under
different conditions of the game (winning, losing, playing against a human vs. playing
against a computer).5

Physiology and Political Decision-Making

Having laid out the affirmative case for incorporating skin conductance measures as indi-
cators of affective response and reviewing studies of nonpolitical decision-making, the ar-
ticle now turns to a discussion of what work has been done thus far along these lines in
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the political realm. The first thing to note is that, despite the fairly substantial body of
physiological research described, very little physiological work in political science has fo-
cused on decision-making specifically. Instead, most existing studies have sought to un-
derstand political attitudes. Obviously, attitudes have been shown to play an important
role in shaping political choices, but the relative dearth of studies on decision-making is
notable, especially when viewed in the context of applied skin conductance research out-
side of political science.

Physiological research in political science falls broadly into two major categories: re-
search focusing on skin conductance as an indicator of affective states, similar to the
work already reviewed, and research using physiological measures to tap into underlying,
trans-situational individual traits. Both of these approaches share a common understand-
ing of skin conductance as an indicator of unconscious affective response, but the state-
based approach is focused on understanding how different situations elicit different emo-
tional responses, while the trait-based approach is preoccupied with how the same stim-
uli will produce different responses across different types of people.

The earliest political physiology work, by far, was conducted by Wahlke and Lodge (1972).
This groundbreaking article made many of the same arguments made here about the val-
ue of physiological measures as complements to survey self-reports and anticipated much
of the later focus of political physiology with its emphasis on threat response and use of
images as stimuli. The basic design of the study saw Wahlke and Lodge manipulating ex-
posure to threatening stimuli and comparing changes in both self-reported responses and
physiological readings from a prerecorded baseline administered weeks earlier. Though
their results were inconclusive, Wahlke and Lodge’s study was massively ahead of its time
and their arguments about the need for what they call a “multiple-indicator” approach to
political behavior are as apt in the early 21st century as they were in 1972.5

To illustrate just how far ahead Wahlke and Lodge were requires jumping ahead more
than 30 years to the next state-based study of physiological research: Mutz and

Reeves’ (2005) examination of televised incivility. The crux of Mutz and Reeves’ study is a
comparison between two versions of the same political debate. Professional actors per-
formed the same script, with the crucial difference that in one version they behaved in a
very civil, courteous fashion, while in the other they rolled their eyes, sighed audibly, and
generally were as rude as possible. Experimental participants in the uncivil condition re-
ported being more entertained by the debate than their counterparts who saw the polite
version, but exposure to incivility also significantly reduced trust in government. Mutz
and Reeves interpreted their findings as evidence that citizens experience televised politi-
cal content viscerally, in much the same way that face-to-face violations of social norms
would affect them. To help validate this theoretical claim, they measured differences in
skin conductance between participants in the two experimental conditions. They found
consistently higher levels of ectodermal activity (EDA) in participants viewing the uncivil
condition. Note that their research design does not allow them to determine whether the
heightened affective reaction in the uncivil condition is the result of positive affect (the
uncivil debate was perceived as more entertaining) or negative (because of negative
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views of the conflict contained in the uncivil debate). Because skin conductance cannot
directly inform the valence of the response, one can only say for certain that the uncivil
debate stimulated more affect than the civil version.

A similar study was carried out by Bradley, Angelini, and Lee (2007), who measured phys-
iological reactions to different kinds of political advertisements. Experimental partici-
pants viewed political ads that had been determined by the researchers to be positive,
negative, or “moderate.” In keeping with the findings of Mutz and Reeves, Bradley and
coauthors found higher levels of skin conductance for respondents viewing either positive
or negative ads compared to those in the moderate condition, with particularly strong re-
actions in the negative condition. Self-report data also indicated that negative ads were
recalled more readily than positive or moderate ads. These findings track well with estab-
lished wisdom in physiological research that finds that while both positive and negative
stimuli will elicit elevated EDA, negative reactions tend to be stronger (Taylor, 1991).

Stuart Soroka and his colleagues have examined physiological reactions to negativity in
news content cross-nationally (Soroka, 2014; Soroka, Fournier, & Nir, 2017). They found
that negative stories elicit stronger physiological responses than positive stories, with po-
litically conservative participants reacting more to negativity than liberals or moderates.
This pattern of results generally held across countries, but participants in Japan did not
show a negativity bias. The comparative nature of Soroka’s research highlights an impor-
tant caution for scholars studying affect and physiological reactions. Skin conductance
readings will only be as informative as the stimuli used to elicit the response. If negativity
(or threat, or disgust) means something different across contexts or across individuals,
one could draw erroneous conclusions. It is possible that Japanese people do not have a
negativity bias, but an alternative explanation could be that their understanding of nega-
tivity or their threshold for negativity is different from people in other cultures.

The possibility that individuals could differ in their baseline orientations to stimuli segues
nicely into the second major branch of research on political physiology—the work on trait-
based differences in affective response. This research has been primarily conducted by
John Hibbing, Kevin Smith, and John Alford along with a variety of collaborators over the
past decade (2010s). Hibbing, Smith, and Alford argue that political differences between
liberals and conservatives are largely rooted in basic biological differences in tastes and
perceptions (Hibbing, Smith, & Alford, 2013). Skin conductance has been one of the pri-
mary tools they have used to demonstrate these differences. In order for skin conduc-
tance measures to serve as a useful indicator of trait-level individual differences, it is cru-
cial that EDA readings exhibit some substantial degree of temporal stability. If highly re-
active participants in trials at Time 1 were low in reactivity at Time 2 (and vice versa),
there would be very little basis for believing that skin conductance measures could pre-
dict stable differences in attitudes and behavior. Fortunately, existing physiological re-
search strongly supports the idea that individual differences in skin conductance reac-
tions are stable over time. Schell, Dawson, Nuechterlein, Subotnik, and Ventura (2002)
examined EDA responses in neurotypical and schizophrenic patients at two time points 1
year apart and found substantial degrees of stability in both populations. Crider et al.
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(2004) went a step further by examining the test-retest EDA stability in a population of
monozygotic and dizygotic twins. This design allowed them to examine both the temporal
stability of EDA reactions as well as the relative genetic and environmental influences on
EDA response. They found evidence of substantial temporal stability and substantial ge-
netic influence. These findings provide the basis for Hibbing, Smith, and Alford’s use of
EDA responsiveness as trait-level predictors of political variation.

Oxley et al. (2008) provides a useful illustration of the basic research design employed by
Hibbing, Smith, and Alford. Participants were brought into the lab two separate occa-
sions. On the first visit, they obtained a variety of survey-based measures, including items
to distinguish differences in political preferences. Several weeks later, participants re-
turned to the lab and were shown a series of images while their physiological reactions
were measured. Oxley et al. (2008) found that individuals who showed heightened physio-
logical response to threatening stimuli were more likely to hold conservative views on a
variety of issues that deal with social threats (e.g., terrorism or gun control, not social
welfare issues).

One potential concern with this design is that it is observational and the results are pure-
ly correlational. There is no experimental manipulation to sort out the direction of causal-
ity. The authors are careful not to assert evidence of causality from their correlational evi-
dence, but it is clear that their theoretical orientation implies a causal pathway running
from physiological traits to political views, not the other way around. The Hibbing, Smith,
and Alford conception of ideology holds that biological differences (including those mani-
festing in EDA measures) shape individual perceptions of the world, which leads people
to adopt political views to address the psychological needs that stem from these different
perceptual experiences (Smith et al., 2011A). This view is similar to Jost’s conception of
ideology as motivated social cognition (Jost, Glaser, Kruglanski, & Sulloway,2003; Jost,
2006). Oxley et al. (2008) cautiously interpret the correlation between threat sensitivity
(as measured by EDA reaction to threatening images) and conservative political views as
evidence that both threat response and conservative issue positions derive from a com-
mon biological source.

The ability to make causal claims from observational evidence should never be taken
lightly, but there are both theoretical and methodological reasons to see political atti-
tudes as causally downstream of physiological reactivity. On the theoretical side, rooting
ideology in general psychological needs makes the reverse causality argument somewhat
tortured. It is easier to see how an automatic, unconscious sensitivity to threat would lead
a person to support policies that they believed would minimize the threat. The alternative
causal story would be that support for gun control or foreign intervention leads individu-
als to have a stronger affective reaction when confronted with generic threatening im-
ages. As discussed (see “SKIN CONDUCTANCE AND PHYSIOLOGICAL AROUSAL”), the
nature of EDA response makes it unlikely that conservative individuals could successfully
manipulate their physical reactions in this way. Changing trait-level physiological reac-
tions would require systematic conditioning, and given that people are typically unaware
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of the nature of the unconscious reactions, this type of conditioning seems highly implau-
sible.

Methodologically, Oxley et al. (2008) reinforce their EDA-based finding by replicating the
basic pattern of results with a second physiological measure: blink amplitude. In essence,
Oxley et al. (2008) measured how hard respondents blinked when participants were ex-
posed to a blast of white noise administered through headphones. Once again, individuals
with the strongest reaction to threat were more conservative on issues relating to social
protection. Clearly, the relationship between physiological threat sensitivity and political
views is not an artifact of one particular measurement technique.

Building off the basic design of Oxley et al. (2008), Hibbing, Smith, and Alford carried out
the study of disgust reactions discussed earlier (Smith et al., 2011B). Recall that one of
the key features of this article was that it demonstrated the complementary nature of skin
conductance measures of disgust and self-reported disgust sensitivity. Hibbing and Smith
(along with their collaborators) demonstrated this pattern in a subsequent study examin-
ing self-reported emotional response and EDA reaction to an image of President Obama,
predicted approval of the president, as well as attitudes toward the Affordable Care Act
(Wagner et al., 2015).

Hibbing and Smith have also pushed further in terms of utilizing multiple biologically
based measures to corroborate findings from skin conductance. Dodd et al. (2012) found
that liberal research participants showed heightened EDA, relative to conservatives,
when viewing images with positive valence while conservatives had a more pronounced
physical reaction to aversive stimuli. Eye-tracking results showed that liberals’ and con-
servatives’ patterns of attention comported with the skin conductance results. Conserva-
tives were quicker to attend to negative images and spent longer looking at those images,
while liberals showed the same pattern for positive stimuli.

Finally, though most political physiology research has been focused on explaining atti-
tudes, there have been some studies that look at political decision-making, mainly the de-
cision to participate in politics. As of this writing, the only skin conductance study to look
at participation was Gruszczynski, Balzer, Jacobs, Smith, and Hibbing (2013). Gruszczyns-
ki and colleagues showed participants a series of images that varied in content and affec-
tive valence (i.e., some political and some nonpolitical images, some positive, some nega-
tive, and some neutral). Their key independent variable was the overall mean EDA reac-
tion across all of the images. This measure of physiological reactivity positively correlated
with a variety of participatory acts, including validated voter turnout. Outside of EDA
measures, French et al. (2014) found that baseline differences in cortisol (a hormone that
regulates stress) predict self-reported and validated voter turnout.”
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Opportunities for Future Research

Skin conductance measures have added to scholars’ knowledge across a range of topics,
but in many ways they have only scratched the surface of what these techniques can con-
tribute to the understanding of politics. As more scholars become familiar with physiolog-
ical methods and the necessary equipment becomes more readily available, there will
likely be a rapid increase in research along some of the following lines. There are obvious
next steps in both the state-based and trait-based paradigms, as well as a need for work
to bridge the gap between the two. First, in terms of using skin conductance to assess sit-
uational affective states, and following Mutz and Reeves (2005), scholars should consider
using ectodermal activity (EDA) measures to validate the emotional resonance of experi-
mental manipulations.

The study of emotion has become a central focus of political psychology research in re-
cent years, either through a focus on discrete emotions (e.g., Marcus, Neuman, & MacK-
uen, 2000; Brader, 2006; Albertson & Gadarian, 2015) or hot cognition (Lodge & Taber,
2013). Most recent work on emotion and politics relies on experimental manipulations to
induce the emotional state of interest (Albertson & Gadarian, 2016). This has many ad-
vantages over earlier approaches that simply asked respondents to self-report on their
emotional states. However, one potential difficulty is that it is not always known whether
the manipulation has done its job.

EDA measures allow researchers to assess how successful their experimental manipula-
tions are at inducing an emotional response. If participants are shown a scary video clip,
it can be shown which participants are reacting to the clip and which ones appear to be
unaffected. This means treatments can be validated and causal effects of emotion can be
isolated by examining differences across treated individuals. In future work, scholars of
emotion and politics should find a use for skin conductance at the research design stage
when they are developing treatments.

A second avenue of state-based physiological research would be for political behavior
scholars to emulate work from psychology in studying political decision-making, reviewed
in the section “PHYSIOLOGY AND NONPOLITICAL DECISION-MAKING.” Clearly, EDA
can provide researchers with valuable insights into the affective forces that shape the
choices people make. Tasks like the trust game, the ultimatum game, and the lowa Gam-
bling Task may seem a little too abstract for some political scientists, but they can teach
researchers a lot about the building blocks of decision-making, including trust, generosi-
ty, and cooperation. These tasks can also be modified to enhance their political relevance.
For example, in a non-physiological study, Carlin and Love (2013) found that people
played the trust game differently when they were given partisan information about their
fellow players. It is easy to imagine that emotional responses in the game could differ
when a participant is short-changed by a fellow partisan versus being taken advantage of
by someone from a rival political camp.
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On the trait-based side, scholars still have a lot to learn about how physiologically based
dispositions should be integrated with the vast universe of individual difference measures
that have been developed using self-reports. Over the years, political psychologists have
made use of a host of constructs, including the Big Five (Gerber, Huber, Doherty, Dowl-
ing, & Ha, 2010; Mondak, Hibbing, Canache, Seligson, & Anderson, 2010; Gerber, Huber,
Doherty, & Dowling, 2011), authoritarianism (Bouchard, 2009; Hetherington & Suhay,
2011), social dominance orientation (Pratto, Sidanius, Stallworth, & Malle, 1994; Ho et
al., 2012; Van Hiel & Mervielde, 2002), need for cognition (Cacioppo, Petty, Feinstein, &
Jarvis, 1996; Holbrook, 2006), and need to evaluate (Bizer et al., 2004; Federico, 2004;
Jarvis & Petty, 1996), among many others. Physiological trait measures should not merely
add to the cacophony, so it will be imperative that these measures are situated in the
broader context of how best to conceptualize stable individual differences. Along similar
lines, it will be important to ascertain the full range of traits that are amenable to study
using physiological means. Thus far, trait-based work has focused on threat and disgust
sensitivity as well as negativity bias and overall, trans-situational responsiveness. Are
there other physiologically instantiated traits that have yet to be uncovered? And how
closely related are the ones that have already been explored? These are questions that
the next generation of trait-based political physiology research should strive to answer.

Finally, research on physiology and political behavior should start to move beyond the
trait and state-based dichotomy by developing research designs that incorporate both si-
multaneously. It is known that individuals differ in their tendency to experience certain
emotional states and the degree to which a given stimulus will evoke an affective re-
sponse. It is also known that, all else equal, different affective states have predictable
consequences for how people think and behave. The challenge is to understand how these
strands fit together in the real world of political competition. Some studies have made
tentative first steps in the direction of studying physiological dispositions and situational
variation simultaneously. Renshon, Lee, and Tingley (2015) measured EDA response to a
video designed to induce anxiety and demonstrated that physiological reaction mediated
the relationship between anxiety inducing-stimulus and anti-immigrant attitudes. Their
work echoes Jost (Jost et al., 2003) in an important way. Jost and his collaborators argue
that stable trait-level differences in psychological needs will influence political attitudes,
but crucially, that situational variation can shift everyone in a more liberal or conserva-
tive direction by making certain needs more salient. The canonical example of this is the
rightward shift in attitudes that resulted from the September 11th terrorist attacks.

A second study, by Coe, Canelo, Vu, Hibbing, and Nicholson (2017), showed that the
strength of media framing effects was conditional on the match between the content of
the message and the physiological disposition of the message recipient. Coe and company
replicated the classic Nelson, Clawson, and Oxley (1997) framing effect where tolerance
of a Ku Klux Klan rally was contingent on whether media coverage framed the rally in
terms of the Klan’s free speech rights or the possibility of civic disorder resulting from
the rally. They found that while the free speech frame was equally effective across partici-
pants, the civic disorder frame was uniquely effective among those who had a strong
physiological threat reaction (measured similarly to Oxley et al., 2008). These studies
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show that physiological dispositions condition not only baseline preference differences, as
demonstrated in earlier physiological work, but also how people with different physiologi-
cal traits will respond to different environmental stimuli.

The interplay between physiological dispositions and the political environment should
continue to be explored. In addition to the mediation and moderation effects identified in
these articles, researchers should be particularly sensitive to the role of selection in many
of their questions. One of the ways physiological traits are most likely to influence politi-
cal behavior is in the situations people select into. Coe et al. (2017) showed that physio-
logical traits conditioned response to media messages, but physiological traits undoubt-
edly also condition a person’s tendency to be exposed to certain messages in the first
place. This selection behavior could enhance or inhibit the reactions identified in past re-
search. The only way to get a real handle on these possibilities is to incorporate self-selec-
tion into the experimental designs (Gaines & Kuklinski, 2011).

Limitations of Psychophysiology Methods

In general, the authors are bullish about the potential of physiological measures like ecto-
dermal activity (EDA) to enhance scholars’ understanding of political behavior. As dis-
cussed throughout this article, these measures have already shed light on a number of
important questions and set a path toward exciting new insights. However, as with any
research method, researchers should proceed with a clear-eyed view of the limitations of
physiological techniques. First, and most obviously, physiological measures are more diffi-
cult to obtain than self-reports. With the rise of internet surveys and the increasing
prominence of Amazon’s Mechanical Turk (MTurk) and related services, it has never been
cheaper or easier to administer surveys to populations that are broadly representative of
the general population. Meanwhile, physiological measures require participants to be in
physical proximity to the researcher. This practical reality means that physiological sam-
ples tend to be small and geographically constrained.

Given these limitations, replication of research findings must be a particular emphasis in
future physiological research. It will also be crucial for scholars working in this area to
develop a set of common best practices for administering physiological measures.®
Without a common set of procedures (and transparency about execution), there is a real
danger that findings could be artifacts of the particular lab or idiosyncratic to the geo-
graphically constrained population under study. Of course, it should be noted that replica-
tion has been elusive across a host of research approaches, so scrutiny of physiological
measures should be viewed in a broader context where replication is valued more gener-
ally.

A related concern about physiological research is the cost of implementing these studies,
both in terms of money and time. Physiological equipment has been perceived as expen-
sive relative to MTurk studies, and most political scientists are unfamiliar with its use as
well as the underlying biological concepts necessary to conduct research utilizing that
equipment. These concerns are real, but they also should not be overstated. Technologi-
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cal advances have significantly reduced the cost of physiological equipment, and almost
all of the costs are concentrated upfront in the purchase price of the equipment.®
Participants in physiological studies are often paid more than typical experimental partic-
ipants because of the inconvenience. However, skin conductance is minimally invasive
and thus participants in EDA-based studies would not be exorbitantly expensive. In terms
of learning curve costs, there are now several helpful reviews available to scholars inter-
ested in learning more about how to carry out this research (Hibbing et al., N.D.; Kreibig,
2010; Figner & Murphy, 2010). A decade ago, it made sense to be discouraged by the
start-up costs of learning about these techniques, but at this point there are ample re-
sources available, and researchers working in this area are eager to spread the word.

The final concern with skin conductance studies is that at some level, they are only as
good as the stimuli they rely upon. As long as the electrodes are attached correctly and
the equipment is properly calibrated, EDA measures will give a reliable report on affec-
tive arousal. How that signal is interpreted is where there is room for potential error. For
example, consider the Oxley et al. (2008) study discussed in this article. Oxley and com-
pany showed participants images that had been rated as threatening (a large spider
crawling on a human face, an open wound, and a man with a bloody face) and found that
people who showed the largest skin conductance increase to those images also held con-
servative views on socially protective policies. It is certainly reasonable to consider those
images “threatening,” but it is by no means the only way to classify them. “Disgusting,”
“violent,” or even just “bad” all seem to apply equally well. It also is not clear whether the
affective reaction being picked up by EDA is the result of participants feeling threatened
themselves or exhibiting some kind of empathy response for the people depicted in the
images. Researchers should be careful not to jump to overbroad conclusions on the basis
of a narrow interpretation of the stimuli.!? Smith et al. (2011B) demonstrated one way to
enhance the validity of the claims being made through thoughtful research design. Recall
that Smith and company found that individuals with stronger skin conductance reactions
to disgusting images were more likely to oppose gay marriage. One alternative explana-
tion would be that disgust is too specific, and instead people were just reacting to “nega-
tive” or “aversive” images. To rule out this possibility, Smith et al. (2011B) substituted a
set of images that had been pre-rated as comparably aversive to their disgusting images,
but that were not rated as disgusting (e.g., a picture of a shark approaching a kayaker).
When these images replaced the disgusting pictures, there was no discernible relation-
ship between EDA and political attitude. In that case, disgust was the operative con-
struct, but without careful theorizing, researchers are in danger of drawing erroneous
conclusions from their EDA results.

Conclusion

Physiological measures, such as skin conductance, provide a powerful new tool for schol-
ars of decision-making. Traditional approaches rely on self-reports that can be misleading
for a variety of reasons. EDA allows measurement of affective reactions free of dissem-
bling or lack of introspection. These emotional reactions appear to operate similarly to
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other implicit measures in that they tap into mental processes that are largely indepen-
dent and complementary of conscious self-reports. This suggests the need for scholars to
study self-reports and physiological reactions side by side whenever possible. Future
work should acknowledge that affective responses are conditioned by stable, individual-
level dispositions, situational cues, and the interaction of the two. Whenever possible, this
work should study both reactions to stimuli (as past research has done) and the influence
of self-selection in shaping the environment people encounter. This research program has
the potential to teach scholars a tremendous amount about how people think, feel, and
reason about politics. To be sure, there are challenges ahead, but these challenges pale in
comparison to the tremendous potential physiological techniques possess.
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Notes:

(1.) This article uses skin conductance and electrodermal activity (EDA) interchangeably.
For technical discussion of different versions of EDA measures, see Hibbing et al. (n.d.).

(2.) These results also should give some pause to researchers who study the relationship
between self-reported disgust sensitivity and political beliefs without accounting for phys-
iological disgust reactions (e.g., Kam & Estes, 2016; Aaroe, Petersen, & Arceneaux,
2017), for fear that their accounts may be incomplete.
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(3.) See Buelow and Suhr (2009) for a discussion of the IGT method.

(4.) Given the IGT’s origins in clinical research, it is not surprising to find studies examin-
ing affect and task performance among groups with mental health conditions. See Star-
cke, Tuschen-Caffier, Markowitsch, and Brand (2009) for a similar design comparing ob-
sessive-compulsive disorder participants with neurotypical controls.

(5.) See Kreibig (2010) and Figner and Murphy (2010) for general overviews of skin con-
ductance in decision-making research.

(6.) Douglas Madsen deserves similar credit for his pioneering research on serotonin and
political power-seeking conducted during the 1980s (Madsen, 1985, 1986). Though neuro-
transmitter research is tangential to the focus here, several pieces are highlighted that
have particular relevance, especially since this research has been generally more focused
on decision-making than much of the skin conductance work in political science.

(7.) One additional study, Merolla, Burnett, Pyle, Ahmadi, and Zak (2013), examined the
influence of the neurotransmitter oxytocin on political trust. Oxytocin has been shown to
be related to differences in interpersonal trust (Kosfeld, Heinrichs, Zak, Fischbacher, &
Fehr, 2005), but prior to the Merolla et al. (2013) study had not been examined in the con-
text of political trust. They found evidence that an experimentally treated group with ele-
vated oxytocin showed increased levels of political trust, at least under some conditions,
relative to a control group.

(8.) See Hibbing et al. (n.d.) for a first attempt at establishing best practices in skin con-
ductance research.

(9.) The system used in the authors’ lab, purchased from BioPac, cost approximately
$4,000, more than the cost of a lot of equipment used in political psychology, but far less
than fMRI scanners, for example.

(10.) Recall that Oxley et al. (2008) enhanced the validity of their claim by replicating the
finding with a different physiological measure (blink amplitude) and a different stimulus
that was more directly threatening to participants (white noise). The point here is not to
critique that specific piece, but to illustrate the ways that stimuli can be interpreted in
multiple ways.
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