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COMMENTARIES

Dual and Single-Process Perspectives on the Role of Threat Detection in Evaluation

Benjamin Ruischa, Jeremy Coneb, Xi Shena, and Melissa J. Fergusona

aDepartment of Psychology, Cornell University, Ithaca, New York; bDepartment of Psychology, Williams College, Williamstown, Massachusetts

We applaud March, Gaertner, and Olson for their efforts to
integrate the literature on threat detection and evaluation—two
literatures that have been surprisingly and perhaps unjustifiably
disconnected and that we agree could benefit from additional
crosstalk. We also thank the authors more generally for their
attempts to bring other literatures to bear on existing models of
evaluation. We wholeheartedly agree that we as a field would
benefit from integrating findings from other areas of research
in order to test and refine our existing models of evaluation.

Our goal in this commentary is to outline two broad theoret-
ical issues that we consider to be especially relevant for evaluat-
ing and interpreting the dual implicit processes model (DIPM).
First, we consider the conceptual distinction between threaten-
ing and other negative stimuli. We then discuss the extent to
which the current evidence supports the authors’ conclusion
that threatening and nonthreatening stimuli exhibit qualita-
tively different processing characteristics, or whether these dif-
ferences might be better characterized as quantitative in nature.
We focus particularly on the question of whether it is currently
empirically justified to posit the existence of a distinct process
responsible for threat detection that is independent of other
implicit evaluative processes.

Second, we wish to broaden the theoretical “playing field”
beyond the dual-process models reviewed by March and col-
leagues. Specifically, we consider alternative models that, like
the DIPM, propose the existence of multiple, dissociable
implicit processes that may operate in the context of implicit
evaluation (e.g., Amodio, 2014; Amodio & Ratner, 2011). We
also consider single-process models that propose that the disso-
ciations between implicit and explicit evaluation are not
explained by a distinction in underlying mental representation,
process, or structure (see Cunningham, Zelazo, Packer, & Van
Bavel, 2007; De Houwer, 2014; Ferguson, Mann, & Wojnowicz,
2014; Ferguson & Wojnowicz, 2011; Hughes, Barnes-Holmes,
& De Houwer, 2011; Wojnowicz, Ferguson, Dale, & Spivey,
2009). Finally, we examine whether single-process models may
be able to successfully account for the apparent privileged proc-
essing of threat in implicit evaluation, and what these models
might suggest about how threat processing may operate, if not
via a distinct threat detection process or system.

Is Threat Detection a Distinct Process?

March and colleagues argue that threatening stimuli can be
meaningfully distinguished from other kinds of negative

stimuli. Whereas all threats are presumably negative, not all
negative stimuli are threatening (e.g., their examples of “non-
threatening negative stimuli” include sick or dead animals, rot-
ten teeth, and other cues of sickness or disease). The authors
posit a kind of qualitative distinction between threatening and
nonthreatening stimuli and argue that stimuli that could poten-
tially cause “immediate bodily harm” are processed via a spe-
cialized threat detection system, whereas those that do not pose
this kind of threat are not. Yet there is reason to believe that
the concept of threat may be less discrete in nature than the
authors suggest.

Where Does “Immediate” begin (and How does this
Matter for Threat Response)?

In the authors’ model, stimuli that pose the threat of immediate
bodily harm (presumably within a few seconds) are said to be
processed via the threat detection system, whereas those that
hold the promise of a more delayed impact (e.g., those that
may cause sickness or disease) are not. In many cases, this dis-
tinction seems to intuitively make sense. For example, a snarl-
ing Rottweiler seems to pose a clear threat of immediate bodily
harm, whereas a sick person does not. However, although these
two particular examples exhibit a clear difference in the “immi-
nence” of the threat that they pose (immediate vs. delayed), it is
not clear that the underlying threat that they represent (inca-
pacitation and/or death) is different, or that they would require
a qualitatively different threat response.

Specifically, it is not clear to us that there would be an evolu-
tionary advantage to avoiding a dog versus avoiding a sick per-
son. Although the threat posed by the dog is more immediate,
in both cases it is necessary to act in order to avoid the possibil-
ity of getting bitten or sick. To avoid bodily harm, we must
sometimes act immediately, even if the negative impact of the
threat may itself be delayed. It isn’t necessarily clear to us that
an evaluative system would be advantaged by drawing a firm
boundary between the two. Thus, in our view, these two kinds
of negative stimuli—at least in terms of the outcomes they
bring about—may be less distinct than the authors suggest.

Further, although the two preceding examples—an aggres-
sive dog and a sick person—differ on a number of important
dimensions, the difference between what is threatening and
what is merely negative is often simply a matter of degree. For
example, although a snarling Rottweiler clearly has the poten-
tial to cause immediate bodily harm, a snarling Chihuahua
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likely does not. But at what size, between Chihuahua and Rott-
weiler, does a dog begin to constitute a threat of immediate
bodily harm, activating the threat detection system and thus
exerting an influence on implicit evaluations? Shih Tzu?
Poodle? Similarly, at what height does a potential fall cross the
threshold from nonthreatening to threatening? Two feet? Five
feet? Ten? Twenty?

In What Other Ways do Threatening Stimuli Differ
from Negative Stimuli?

The authors outline a diverse array of stimuli that they argue
meet the threshold for inducing a threat response: animals such
as bears, snakes, and spiders; sudden loud noises; members of
stereotypically threatening racial groups; weapons; and physi-
cally abusive romantic partners, just to name a few. However,
it’s not immediately clear how outgroup members would pose
a qualitatively distinct threat to bodily harm relative to other
kinds of evaluatively significant stimuli, nor is it clear, for
example, whether there ought to be a qualitative distinction
between an abusive romantic partner who might induce bodily
harm versus those that are, say, verbally abusive.

It may indeed be the case that the stimuli that past research-
ers and theorists have categorized as threatening could elicit
privileged processing compared with those that have been clas-
sified as simply negative. However, we would argue that the
current state of the evidence does not convincingly demon-
strate that this privileged processing is necessarily due to any
qualitative difference between these two classes of stimuli.
There is relatively strong evidence—both in the authors’ own
review and elsewhere in the literature (e.g., Baumeister, Brat-
slavsky, Finkenauer, & Vohs, 2001)—that negative information
in general elicits stronger and faster responses than positive or
neutral information. However, the authors’ more important
claim—that threatening information elicits privileged respond-
ing relative to negative information—has been much less con-
vincingly demonstrated. There are other dimensions on which
threatening and negative stimuli are likely to (quantitatively)
differ, which have largely not been accounted for in previous
research on threat processing. Important to note, some of these
factors have also been shown to elicit privileged processing (i.e.,
stronger and faster responses), raising the possibility that some
of these confounding factors may be driving the observed threat
advantage.

Extremity. One salient dimension on which threatening and
negative stimuli are likely to quantitatively differ is extremity—
that is, their degree of positivity or negativity. As an example,
in addition to categorizing one as threatening and one as sim-
ply negative, we would also expect that the snarling Rottweiler
would be seen as more negative than the (relatively harmless)
snarling Chihuahua. Given that the literature on negativity
dominance (e.g., Baumeister et al., 2001; Rozin & Royzman,
2001) has suggested that there is a processing advantage (e.g.,
stronger and faster responding) for negative stimuli, then it
may well be this quantitative difference in the extremity of the
stimuli—rather than a qualitative difference between threaten-
ing versus not threatening—that drives the privileged process-
ing elicited by the more threatening dog. If extremity is in fact
the driving factor behind these observed effects, then it would

perhaps suggest that there is little need to posit the existence of
a separate threat detection process.

Arousal. Another potentially important factor to take into
account relates to the degree of physiological arousal elicited by
the stimulus. Other work has shown that more arousing stimuli
also elicit privileged processing (e.g., both threatening images
and erotic images have been shown to elicit stronger respond-
ing; Buodo, Sarlo, & Palomba, 2002; Lang, Bradley, & Cuthbert,
1997; Schimmack & Derryberry, 2005). It seems likely that
threatening stimuli may, on average, differ from negative stim-
uli in the degree of arousal that they induce. If the processing
advantages afforded to threatening stimuli are driven by sys-
tematic differences in arousal, then this, too, may obviate the
need to posit the existence of a distinct evaluative process that
is specific to threat.

Rarity. In addition, threatening stimuli may generally be less
common than nonthreatening stimuli. Other work has shown a
processing advantage for novel (vs. familiar) stimuli (e.g., Brad-
ley, Lang, & Cuthbert, 1993). Therefore, to the extent that the
frequency of threats versus nonthreats systematically differs in
the environment, we should expect there to be differential pri-
oritization of threatening stimuli, with threats commanding
more attention or interest because of their novelty. Again, this
would not suggest a categorical processing advantage for threat,
but rather a continuous difference in degree of privileged proc-
essing as a function of a stimulus’s position on the continuum
from common to rare.

To be sure, some of these dimensions may be difficult to dis-
entangle, and it may be the case that some subset of these cova-
riates is inherent to the distinction between negativity and
threat; for example, it may be that threatening stimuli necessar-
ily induce greater arousal than nonthreatening stimuli. Yet the
DIPM must successfully account for these potentially con-
founding factors if it is to establish that threat is the true driver
behind this privileged responding, as well as to determine
whether this privileged processing might be better character-
ized as a continuous—rather than qualitatively discrete—
difference.

Is Threat Detection “Privileged” and Does it
Necessitate the Existence of a Distinct Process?

Even if we assume that threats do indeed generate stronger and
faster responses relative to other classes of stimuli—including
other negative evaluative stimuli—another question that still
remains for the DIPM is the extent to which this requires a sep-
arate threat detection process or whether these effects can be
successfully accommodated by current models of evaluation.
Of key concern is whether the privileged responding that we
observe for threat-related stimuli is the result of qualitatively
(i.e., computationally) different processes. Although dual pro-
cess models often differ in their specifics and in their proposals
for what distinguishes each process (as the authors outline), a
common feature is that processes differ in how information is
computed or integrated. A number of dual mode models across
cognitive and social psychology propose that implicit processes
are based on associative mechanisms that operate as a function
of spatiotemporal proximity between stimuli, whereas explicit
processes operate on the basis of rule-based propositional
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mechanisms (for definitions of those terms, see, e.g., Chomsky,
1980, 1986; Hahn & Chater, 1998; Marcus et al., 1995; Pyly-
shyn, 1980; Searle, 1980; Sloman, 1996; E. E. Smith, Langston,
& Nisbett, 1992). Although there is considerable discussion and
disagreement about how exactly these processes operate and
are implemented, they all are fundamentally concerned with
how information from different sources is integrated.

Even the task of establishing a distinction between associa-
tive and propositional processes—which would seem to be
more computationally disparate phenomena than threat and
negative evaluation—has been a matter of debate in the evalua-
tion literature (e.g., De Houwer, 2014; Gawronski & Bodenhau-
sen, 2011, 2014b). Some work from our own lab (Ferguson
et al., 2014) has identified potential limitations of attempting to
use behavioral data (using measures that differ in their struc-
tural properties and other characteristics; Cunningham &
Zelazo, 2007; Payne, 2005; Payne, Burkley, & Stokes, 2008; Slo-
man, 1996)—including, for example, speed and strength of
response—to draw such conclusions about underlying compu-
tation and operating characteristics. Rather, our own view (as
we have articulated elsewhere; Cone, Mann, & Ferguson, 2017;
Ferguson et al., 2014) is that computational modeling—which
makes highly specific predictions that can then be tested against
behavioral data to assess their fit—provides a stronger test of
the underlying processing characteristics that drive evaluation,
rather than attempting to draw inferences on behavioral data
alone. Important to note, there is relatively little evidence in the
literature of this kind of computational distinction between
threat and negative evaluative processes, and indeed, if the dis-
tinction between the two is primarily predicated on the notion
that threats are processed more rapidly and elicit stronger
responses than other negative stimuli, then we would contend
that such evidence would be difficult to recruit. After all, a simi-
lar processing advantage exists between positive and negative
stimuli (i.e., negativity dominance), and yet this would not nec-
essarily lead us to conclude that negative and positive evalua-
tion are handled by distinct processes. It could, of course, be
the case that a computational model that classifies threat and
negative evaluation as qualitatively distinct processes could
make predictions that differ from standard dual process mod-
els; these cases can serve as important tests of the DIPM. How-
ever, we would contend that no such evidence currently exists
and that models that characterize the distinction between threat
and negativity as a simple quantitative difference are equally
plausible at this point.

Ultimately, it may be helpful to more clearly specify and
make more explicit what constitutes a distinct process in the
DIPM and in what ways these processes differ from one
another with respect to their nature and operation.

Do Threats Activate Distinct Neural Networks and
Physiological Outputs?

Another common strategy for differentiating processes in dual
mode models is to point to distinct neural substrates (e.g.,
Cushman, Young, & Greene, 2010; Lieberman, Gaunt, Gilbert,
& Trope, 2002; Satpute & Lieberman, 2006; Smith & DeCoster,
2000; Spunt & Lieberman, 2014). March and colleagues (this
issue) contend that the neural substrates of threat detection are

different from those underlying the detection of nonthreaten-
ing negative stimuli and propose that these dissociations impli-
cate the existence of an independent threat detection process—
based on LeDoux’s (1996, 2012) “low road”—which they con-
tend is thought to respond specifically to a diverse array of
immediate threats to bodily harm, including stereotypically
threatening outgroup members, loud noises, snakes, and
spiders.

Of interest, however, recent work suggests that there are dis-
tinct neural circuits involved in processing different forms of
threat and that different threats can elicit different patterns of
physiological and behavioral response (e.g., Fanselow, 1994;
Mobbs et al., 2007). For example, among the simplest threat
recognition and response systems are those involved in the
human startle reflex. The neural circuitry underlying this reflex
is composed of a (relatively) simple and direct neural network
and involves a relatively fixed and predictable pattern of defen-
sive response (e.g., blinking, hunching of the shoulders, forward
motion of the head; Davis, 1984; Koch, 1999). However, the
startle response is triggered only by a very narrow subset of
stimuli (Davis, 1984; Koch, 1999), such as a rapid burst of noise
or a close-range, rapidly moving visual stimulus. Furthermore,
the startle system is relatively insensitive to more nuanced con-
tent-related features of stimuli—and thus is not specific to
threats of immediate bodily harm (e.g., a quickly moving teddy
bear would elicit much the same startle response as a quickly
moving bear).

Beyond the startle reflex, there seem to be many forms of
more complex threat responses. For example, simple threaten-
ing stimuli such as depictions of animals, guns, and other
clearly recognizable threats of immediate bodily harm seem to
generally exhibit far greater complexity in their processing and
behavioral responses than do more reflexive threat responses
like the startle response. Work from Fanselow (e.g., Fanselow,
1994; Fanselow & Lester, 1988) and Mobbs (e.g., Mobbs et al.,
2007) and their respective colleagues, for instance, has demon-
strated that there is no single, monolithic response to threat;
rather, there are distinct stages of threat response, each of
which are characterized by distinct patterns of neural activa-
tion, and each of which elicits a distinct suite of physiological
and behavioral responses.

Similarly, other work has demonstrated that other factors
related to the specific class, nature, and context of a threat also
elicit distinct patterns of threat response. For example, different
forms of threat-relevant facial expressions—such as perceiving
fearful faces versus angry faces—have been shown to involve
distinct forms of neural activation (Pinchon, de Gelder, &
Gr�ezes, 2009), different attentional patterns (Williams, Moss,
Bradshaw, & Mattingley, 2005), and different physiological
responses (Springer et al., 2007). Other distinct forms of threat
that have been shown to elicit different patterns of neural,
physiological, and/or behavioral responses include threat con-
veyed with verbal (vs. visual) information (McMenamin &
Marsolek, 2013), exposure to threatening faces versus bodies
(Kret, Pichon, Gr�ezes, & de Gelder, 2011), and threats that are
visible versus temporarily out of sight (Rigoli et al., 2016).

It should also be noted that all of the preceding effects have
been found in research using relatively simple threat stimuli
(e.g., simple line drawings or photographs of snakes, angry
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faces, etc., such as those used in the work of €Ohman, LeDoux,
and others). It is unclear whether more complex threat stimuli
involve different neural networks or elicit different physiologi-
cal responses (LeDoux, 2014).

Research suggests that there may be other important distinc-
tions as well. For example, the evidence cited in the authors’
review conflates response to actual threats like pain and injury
(usually from work on mice) with response to hypothetical
threats like images of weapons and dangerous animals (usually
from work on humans). Yet it seems reasonable to suspect that
the hypotheticality of threat may matter, with real threat and
depictions of threat being processed via different networks and
eliciting different patterns of response. More generally, other
researchers have shown that threat response in mice and other
nonprimates differs in important ways from human threat
response, raising questions about whether and to what degree
we can generalize from the former to the latter (Pessoa &
Adolphs, 2010).

Even if a distinct common neural circuitry for threat proc-
essing exists, distinct neural networks do not necessarily indi-
cate differences in evaluative process. After all, computational
processes are not a one-to-one mapping onto unique regions of
neural circuitry; distinct neural substrates do not necessarily
point to differences in the ways in which information is han-
dled computationally. The level of analysis (Marr, 1982) here
seems relevant. A consideration of the neural regions involved
in threat detection might be seen at the level of implementa-
tion, whereas the specifics of how we integrate information
(e.g., associative vs. propositional) is understood at a different
level (algorithmic). If, like other models of evaluation (cf. Amo-
dio & Ratner, 2011; Cunningham et al., 2007), March and col-
leagues (this issue) are interested in an algorithmic level of
analysis (cf. Amodio & Ratner, 2011; Cunningham et al., 2007),
then, on our reading, there is no clear mapping of the (possibly
multiple) neural circuitries involved in threat detection to asso-
ciative versus propositional processes posited in theories of
evaluation. More generally, making use of neural dissociations
as evidence for distinct processes or systems has some notewor-
thy limitations (e.g., Dunn & Kirsner, 2003; Plaut, 1995).
Increasingly, research highlights the phenomenon of neural
reuse (see Anderson, 2007, 2010), which refers to the fact that
many (cognitive) functions are not tied to any particular neural
region but instead depend on dispersed cortical activity. Our
reading of this literature is that this research undermines the
role of neural specificity in the argument for dual mode
approaches.

Dual Mode Versus Single Mode Approaches to
Evaluation

In thinking about whether it is necessary to propose a new pro-
cess for threat detection versus evaluation, it might be useful to
take a step back and consider dual mode models of evaluation
more generally. Before adding another process to a dual mode
approach, we may ask if there is even a convincing need for
dual-mode models of evaluation in the first place. If not, and
there are viable alternatives, then it might call into question the
strategy of explaining threat detection by adding another
process.

Just as in other areas of social psychology, dual mode claims
in the attitudes literature are typically based on assumptions
about information integration in terms of associative versus
propositional processing (e.g., see Gawronski & Bodenhausen,
2011, 2014b; McConnell & Rydell, 2014). However, these
assumptions are frequently based on dissociations in behavioral
data that are collected with structurally different measures. For
instance, evaluations that are captured implicitly have been
argued to change more slowly in response to new information
compared with evaluations that are measured explicitly (for a
review, see Cone et al., 2017). This dissociation in learning
rates has been used as confirmation that implicit evaluations
operate on the basis of slow learning systems or processes
whereas explicit evaluations operate according to fast learning
systems or processes. The problem is that the difference in
measures could explain this and other kinds of dissociations
(Ferguson et al., 2014; Payne et al., 2008), without claiming
anything about the process in terms of in terms of whether it is
associative versus propositional. The nature of the measure can
greatly influence and determine the attitude object, the context,
demand effects, motivation, and so on, all of which may explain
any observed differences in responses.

In addition, no individual given measure is going to be
able to capture a single kind of process—associative, propo-
sitional, or otherwise. Measures typically are not “process
pure”, but rather capture multiple ways of combining,
weighting, and transposing information (Bishara & Payne,
2009; Conrey, Sherman, Gawronski, Hugenberg, & Groom,
2005; Cunningham & Zelazo, 2007; Payne, 2005; Payne
et al., 2008; Sherman, 2006, 2009; Sloman, 1996). This issue
adds to the limitations of using only behavioral methods to
test claims about process, at least in terms of distinguishing
between associative versus propositional.

If the evidence for dual modes is weakened by these varied
concerns, what is the alternative? Dual mode approaches (to
evaluation and many other topics) have been incredibly genera-
tive and productive, both explaining the considerable evidence of
dissociation between measures, as well as inspiring new claims
and hypotheses (see, e.g., Chaiken & Trope, 1999; Sherman,
Gawronski, & Trope, 2014). But given the concerns we have out-
lined here, we believe that it is useful to consider single (and
other) mode approaches in the ongoing research and theory con-
cerning evaluation. A number of theorists have recently articu-
lated exactly these kinds of approaches. For example, in their
memory systems model, Amodio (2014) and Amodio and Ratner
(2011) advocated for abandoning the idea that implicit cognition
consists only of a slow-learning type of associative processing,
and instead argued that it reflects multiple types of processes.
They defined processes in terms of numerous attributes includ-
ing learning rate, extinction rate, memory systems, behavioral
expression, and neural substrates. De Houwer (2014) argued for
a model that assumes only propositional processing for both
implicit and explicit evaluation. This approach is in line with
newer work suggesting that implicit evaluations can be updated
rapidly and durably (e.g., Brannon, Sacchi, & Gawronski 2016;
Cone & Ferguson, 2015; Cone et al., 2017; Mann & Ferguson,
2015, 2017; Wyer, 2010, 2016), going against multiple assump-
tions of implicit cognition as a slow-learning process. Finally,
some of us have argued elsewhere for a dynamic model of social
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cognition (Ferguson & Wojnowicz, 2011; Ferguson et al., 2014;
Wojnowicz et al., 2009; see also Cunningham et al., 2007) that
assumes that mental processing meets the same set of neurobio-
logically plausible principles that have been used to describe vari-
ous brain regions (O’Reilly, 1998). This approach can explain
some of the evidence of dissociation (e.g., in evaluation) but does
not need to postulate different representational formats
(although they can certainly differ) or a distinction between rule-
based versus associative processing to do so. In our view, this set
of approaches—though they of course have their own explana-
tory challenges—are an important addition to contemporary the-
ories of evaluation. They also, it is important to note, raise the
possibility that just as we might be able to explain explicit and
implicit evaluation without invoking two computationally dis-
tinct processes (or systems), we similarly might be able to explain
threat detection without posting a new type of process.

Conclusion

We reiterate our thanks to March and colleagues for their
efforts in bridging the literatures of threat detection and evalua-
tion. We have considered two main issues with their proposal,
one concerning the strength of the evidence that threat detec-
tion is empirically separable (in a categorical way) from evalua-
tion, and the other concerning whether evaluation more
generally needs to be explained with two processes (or systems).
Although we identified some alternative explanations for the
results reviewed by March and colleagues, and outlined some
other theoretical approaches to thinking about process, we
appreciate the discussion about these issues and look forward
to the empirical work that will undoubtedly provide more con-
straints and correctives for theory building.
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