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I put forward a novel cognitive architecture for pain,

fear, and anxiety, according to which these three capac-

ities are underpinned by a common threat-detection

mechanism. This mechanism takes information about

potential threats as input, assesses whether the threat

is actual and, if it deems it is, outputs a threat represen-

tation. If this is correct, pain, fear, and anxiety turn out

to be different manifestations of the same cognitive

mechanism. I defend my proposal by discussing a large

swath of convergent evidence from different quarters of

the sciences of the mind.
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1 | INTRODUCTION

Everyone believes that pain, fear, and anxiety are different capacities. And everyone is right. One

could therefore be forgiven for assuming that pain, fear, and anxiety are underpinned by distinct

cognitive mechanisms. In fact, this assumption must have seemed so obvious that most philoso-

phers and cognitive scientists have taken it as given. But the assumption is false. In this article, I

show that if we take a synoptic look at pain, fear, and anxiety, it becomes apparent that these

capacities share a number of surprising features, and I argue that the best explanation of this fact

is that pain, fear, and anxiety are underpinned by a common cognitive mechanism, whose func-

tion is to detect threats. Accordingly, one can summarise my proposal as follows: Pain, fear, and

anxiety, although different capacities, are underscored by a common threat-detection mechanism.
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My account will become clear as we go along, but let me spell out a few things at the outset.

The words “pain”, “fear”, and “anxiety” can be used to refer both to capacities and to mental

states. In this article, I put forward a novel cognitive architecture of the capacities for pain, fear,

and anxiety. As such, I will normally use “pain”, “fear”, and “anxiety” in the capacity sense. To

denote the outputs of these capacities—that is, pain, fear, and anxiety qua mental states—I will

instead typically use “pain/fear/anxiety experience” or “feeling pain/fear/anxiety”.1

It is important to note that “pain”, “fear”, and “anxiety” each refer to capacities of a varying

nature. My focus is on some of their most basic forms. When I talk of fear and anxiety, I have

in mind environmental fear and anxiety (e.g., being afraid of a big animal, or feeling anxious

when walking in a park at night), rather than their social (e.g., fear of rejection) or existential

(e.g., Kierkegaardian angst) counterparts (see Kurth, 2018 for a more in-depth taxonomy).2 As

for pain, I will concentrate on acute (rather than chronic), somatic (rather than visceral), noci-

ceptive (rather than neuropathic) pain (cf. Loeser & Treede, 2008).3 You cut your finger; you

twist your ankle; you put your foot into scalding water. Ouch, ouch, and ouch again! This is

what I mean by “pain”.4

Even more specifically, I will be concerned with the simplest types of acute, somatic, noci-

ceptive pain and environmental fear/anxiety—where “simplest” indicates their relative cogni-

tive unsophistication. For example, I will discuss fear of predators, but I will put to one side

things like being afraid that your car will catch fire unless you fix its exhaust system. The reason

for this is twofold. First, these cognitively minimal forms of acute, somatic, nociceptive pain and

environmental fear/anxiety are the ones on which we possess the largest set of scientific data.

Second, I consider this to be sound methodological advice: Start accounting for the most basic

forms of a phenomenon and, once this explanatory goal has been achieved, move up to the

more complex cases.

And here goes the final clarification. Pain, fear, and anxiety are each underpinned by a mul-

tiplicity of mechanisms. When I say that a common cognitive mechanism underpins them, I do

not mean that they have the same overall total cognitive architecture. I just mean that they

share at least one cognitive mechanism, whose function is to detect threats. To argue for this, I

proceed as follows: I first show that pain, fear, and anxiety each perform a threat-detection

function (Sections 2 and 3); I then argue that there is one mechanism underscoring this func-

tion (Sections 4–6).

2 | REPRESENTING THREATS

Pain, fear, and anxiety, I propose, are threat-detection capacities. They receive information about

potential threats as input, and they assess whether the threat is actual. If they deem it is, they

produce a threat representation as output. I argue for this in two steps: In this section, I focus

on their output; in Section 3, I turn to their input.

Many philosophers maintain that the outputs of pain, fear, and anxiety are mental represen-

tations (de Vignemont, 2024; Mendelovici, 2013; Tye, 1995), and so do I. But what do they

1I say “normally” and “typically” because, on some occasions, the context should suffice to clarify what I mean.
2I expand on the notions of environmental fear/anxiety in Section 2.
3These criteria are meant to rule out phenomena like arthritic pain (which is chronic), menstrual pain (which is

visceral), and diabetic pain (which is neuropathic).
4My proposal might also apply to other forms of pain, fear, and anxiety, but this is beyond the remit of this article.
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represent? I propose that pain, fear, and anxiety experiences all have a content of the form O is

a threat. To argue for this, I adopt the following standard methodology: I will assign content C

to mental state M on the basis that assigning C to M best explains the role M plays in a crea-

ture's cognitive economy (Shea, 2018).

2.1 | What pain represents

Suppose you feel pain when you put weight on your right ankle. The main effects of this experi-

ence include5:

i. Behavioural responses: You engage in protective (e.g., not walking on your ankle) and

restorative (e.g., massaging the ankle) behaviours (Seymour et al., 2023).

ii. Cognitive responses: Your pain experience captures and consumes your attention, at the

expense of other cognitive processes (Eccleston & Crombez, 1999).

iii. Communicative responses: You groan, grimace, and moan. You also make pain utterances

such as “My ankle hurts!” (de C Williams, 2023; Wiggleton-Little, 2024).

What ascription of content best explains the fact that your pain experience results in (i) to (iii)?

A well-known proposal is that pain experiences represent the presence of damage in the body

(Tye, 1995). This proposal has a lot going for it. If your pain experience represents that your

ankle is damaged, we can explain why you stop walking on your ankle (you do not want to

worsen the damage) and perform restorative behaviours (you want to fix the damage). We can

also make sense of why your pain experience grabs your attention at the expense of other cogni-

tive processes (taking care of the damage is the most urgent thing to do—the rest can wait), and

why you engage in the communicative behaviour you do (if your body is damaged, crying for

help is a sensible thing to do).

Should we conclude that pain experiences represent bodily damage? Klein (2015b) argued,

convincingly in my view, that we should not (see also Casser, 2021; Corns, 2014). His argument

goes like this. Many agree that a necessary condition for mental states of type M to represent

property P is that instances of M are reliably caused by instances of P (Adams & Aizawa, 2021).

There are however numerous instances of pain that are not caused by bodily damage. You

immerse your foot in very hot, but not scalding, water; you stretch your leg a bit too far; you sit

in an uncomfortable position. In these cases (and the list could go on ad nauseam), you have a

pain experience, but no bodily damage is to be found. Therefore, pain experiences do not repre-

sent bodily damage.

Here is a way out. Bodily damage is a threat. Therefore, when you feel pain after breaking

an ankle, your pain experience has been caused by a threat. But a bodily condition can be a

threat even if there is no damage—it is enough that the bodily condition is in the neighbourhood

of damage, where this notion picks out proximity to damage along a variety of dimensions,

ranging from temporal proximity to physiological proximity. All the cases discussed by Klein

belong to this category. Consider thermal pain. A skin temperature of just above 43�C typically

brings about a pain experience in human adults. Non-vulnerable adults are unlikely to get a

burn injury from this temperature. However, a mere one-degree Celsius rise would normally

5In characterising the effects of pain/fear/anxiety experiences, I focus on the core effects discussed in the cognitive

sciences.
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suffice for tissue damage to occur (Martin & Falder, 2017).6 Accordingly, if we hypothesise that,

rather than damage to the body, pain experiences represent that a certain bodily condition is a

threat, we do not face the “causal problem” any longer.7

But can the idea that a pain experience represents a bodily condition as a threat also explain

(i) to (iii)? It can. Why do you stop extending your leg when you feel pain? Because you have

received the information that your muscles are under threat. Moreover, since it is important to

know whether your body is threatened, it should not come as a surprise that your pain experi-

ence captures your attention. By the same token, it is useful to let other people know that your

body is under threat—hence, your groaning and grimacing. I conclude that pain experiences

represent threats.

2.2 | What fear represents

The idea that fear experiences represent threats is widespread (see Adolphs, 2013 for an over-

view). And with good reason. You are walking through a forest, when you notice a tiger and

become afraid. Here are the likely effects of your experience:

i* Behavioural responses: You can fight the tiger, flee, or freeze (Adolphs, 2013).

ii* Cognitive responses: You become hyper-vigilant. Your attention is drawn towards the

tiger, and you carefully check what it is doing (Davis & Whalen, 2001).

iii* Communicative responses: You can call for help or signal the presence of the tiger to

other people (Scarantino et al., 2022).

The hypothesis that your fear experience represents the tiger as a threat can account for (i*).

Animal models suggest that when faced with a predator, one's fear behaviour is modulated by

distance (Fanselow & Lester, 1988): If the predator is far away, freezing is the likely response; if

it is approaching, fear typically results in fleeing; when avoidance seems impossible, defensive

attacking often ensues. This is what one would expect if fear experiences represented their

object as a threat—all these behaviours are contextually appropriate strategies for threat reduc-

tion. The same point applies to (ii*) and (iii*). If your fear experience represents the tiger as a

threat, we can make sense of why it results in you being hyper-vigilant, and why you are likely

to signal the presence of the tiger to other people.

Both pain experiences and fear experiences have a content of the form O is a threat. There

are, however, two important differences between the content of these experiences. First, these

experiences often ascribe the property being a threat to different types of objects: While pain

experiences always represent a bodily condition as a threat, many fear experiences ascribe the

property of being a threat to a worldly object (a tiger, a snake, an assailant, you name it). This does

6There is a reason why pain experiences have this causal profile. While it is important for an organism to know that its

body has been damaged, it is equally important for the organism to prevent bodily damage. Pain experiences perform

this preventative role by being causally sensitive to bodily conditions that are dangerously close to damage.
7Klein offers a different solution: Pain experiences do not represent at all; rather, they command to protect a certain

body part (see Barlassina & Hayward, 2019; Martínez, 2011 for alternative ways of developing an imperativist account of

pain). While I have a lot of sympathy for the idea that pain experiences have imperatival content, I think that Klein's

suggestion that they only have such content is hasty. Klein reaches this conclusion by arguing that there is no

“nontrivial property that pain-causes have in common” (Klein, 2015b, p. 35). If I am right, being a threat is such a

property.
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not mean that one cannot be afraid of being in such-and-such a bodily condition.8 The point is

rather that while pain experiences are invariably body-directed, fear experiences need not be so.

But what about those fear experiences that are indeed body-directed? Yesterday, I was afraid

of having a back injury; today, I have a backache. Do these experiences have the same content?

The answer is still “No”—and it is here that the second difference in content becomes relevant.

Even if it is true that my fear experience and my pain experience ascribe the same property

(i.e., being a threat) to the same object (i.e., the condition of my back), the fact remains that this

object is represented in different ways: My backache carries a lot of fine-grained, sensory infor-

mation about the state of my back; my fear experience does not.9

2.3 | What anxiety represents

You are walking in a park at night, when you hear footsteps behind you and start to feel anx-

ious. Here is what is likely to happen:

i** Behavioural responses: You decide to walk close to the lamp posts. It is not the quickest

route, but you do not want to walk where nobody can see you (Steimer, 2002).

ii** Cognitive responses: You are in a state of alertness and you “keep your eyes peeled”

(Grupe & Nitschke, 2013).

If your anxiety experience represents somebody behind you as a threat, we can explain why you

exert such caution.

Both fear experiences and anxiety experiences can represent somebody as a threat. Does this

mean these experiences have the same content? There is a lot of controversy at this juncture

and, given my aims, it is not necessary to settle the issue. Still, I think that the proposal made

by Kurth (2018) is on the right track. According to him, while “fear concerns clear threats … ,

anxiety … concerns situations involving unclear threats” (Kurth, 2018, p. 33). In other words,

fear experiences typically involve a representation of a specific threat (say, a snake nearby you),

and therefore result in a series of prepotent responses geared to deal with that particular threat

as effectively as possible (i.e., i* to iii*). Anxiety experiences instead typically represent an uncer-

tain threat, and thus bring about a more generalised set of responses aimed at minimising risk

(i.e., i**) and at gathering evidence (i.e., ii**).

2.4 | Taking stock

Pain, fear, and anxiety involve the production of a common representational output type,

namely, threat representations. To be sure, there are differences in content between these repre-

sentations: While pain experiences are always about one's bodily condition, fear experiences and

anxiety experiences are typically directed at some worldly object (a specific one, in the case of

8In this regard, the word “environmental” in “environmental fear” (as well as in “environmental anxiety”) is potentially

misleading, since it suggests that one's fear (or one's anxiety) must be directed at the environment rather than at one's

body. This is not, however, the notion of environmental fear/anxiety I have in mind. Rather, following Kurth (2018), I

take environmental fear/anxiety to contrast with things like social fear/anxiety (e.g., being afraid of/anxious about

losing one's social status) or practical fear/anxiety (i.e., fear of/anxiety about what the right thing to do is).
9The point applies, mutatis mutandis, to the relationship between pain experiences and anxiety experiences.
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fear, or an uncertain one, in the case of anxiety). Still, what unites them is greater than what

divides them: Pain experiences, fear experiences, and anxiety experiences all have a content of

the form O is a threat. In the next section, I argue that the inputs to pain, fear, and anxiety

exhibit a similar pattern of similarities.

3 | INFORMATION ABOUT POTENTIAL THREATS

Some things are potential threats: They are things that might constitute a threat, given the situa-

tion one is in. For example, in an environment containing a large number of vipers, any coiled

object is a potential threat to me, since any coiled object could be a viper. In this section, I pro-

pose that information about potential threats constitutes the input to pain, fear, and anxiety.

More precisely, I argue that pain processing is activated by inputs carrying information about

potentially threatening bodily conditions, while fear and anxiety processing can be turned on

both by information concerning bodily threats and by information about worldly threats.

Two terminological clarifications should help elucidate my proposal. First, we should

keep inputs and stimuli distinct. Stimuli are the distal causes of pain, fear, and anxiety—for

example, twisting your ankle, an approaching animal, or a sound coming from behind a

bush. Inputs are instead proximal causes; that is, the neural signals that directly activate

pain, fear, and anxiety processing. My claim can therefore be reformulated as follows: The

inputs to pain, fear, and anxiety carry the information that a certain stimulus is a potential

threat.

What does it mean that something carries information about something else? Here goes the

second terminological clarification. I assume a widespread notion of information, according to

which A carries information about B if and only if A reduces the uncertainty of B (Cover &

Thomas, 2005). Why does smoke carry information that there is fire? Because the presence of

smoke reduces the uncertainty of the presence of fire.

3.1 | Pain's input

A simple way in which A can reduce the uncertainty of, and therefore carry information about,

B is by reliably co-varying with it. Why does smoke carry information that there is fire? Because

when there is smoke, there (typically) is fire, and vice versa. Hence the question: Do the inputs

to (acute, somatic, nociceptive) pain reliably co-vary with potentially threatening bodily condi-

tions? The answer seems to be, “Yes, of course”. After all, the causal chain that leads to this type

of pain begins with nociceptors in the skin, muscles, and bones responding to stimuli and

nociceptors are defined as the “specialised neurons that detect and respond to potentially dam-

aging forms of energy” (Tracey, 2017, p. R123, emphasis added). Can I then conclude that pain

takes information about potentially threatening bodily conditions as input? Not yet. Two hur-

dles need to be cleared first.

3.1.1 | The problem of episodic analgesia

Casser (2021, p. 369) correctly notices that episodic analgesia is a rampant phenomenon: “Tem-

porary insensitivity to pain [exhibited, e.g., by wounded soldiers or by people admitted in an

6 BARLASSINA
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emergency room] illustrate[s] just how commonly noxious stimuli fail to elicit pain sensations”.

Does this tell against the idea that pain is turned on by information about potential bodily

threats? I do not think so. Episodic analgesia would be a problem for me if it had to do with

pain processing in the brain failing to respond to threat-related inputs. But episodic analgesia

does not work like this. Casser again: “[because of inhibitory influences] nociceptive signals

caused by noxious stimuli might be prevented from reaching relevant brain regions, and there-

fore fail to elicit pain experiences in the organism” (Casser, 2021, p. 370). This point is impor-

tant, so let me elaborate upon it.

The most influential theory of pain is the gate control theory (Melzack, 1996). It is called this

because it posits the existence of a gate mechanism in the dorsal horn of the spinal cord that

controls which nociceptive inputs are sent to the brain for pain processing. This input-control

activity depends on two types of pathways. There are ascending pathways, which send informa-

tion from the periphery of the body to the dorsal horn, with the latter integrating this multifari-

ous information and modulating what nociceptive input is sent to the brain accordingly.

Klein (2024, p. 1451) puts it nicely: “The spinal gate acts … as a sort of volume knob … Some

inputs (sustained C-fibre firing, for example …) increase the gain … Other inputs turn down the

volume”. There are also descending pathways from the brain to the spinal cord, which allow for

the top-down modulation of nociceptive input—for example, they allow for beliefs to influence

what input is sent from the dorsal horn to the brain for pain processing.

We can thus elaborate on Casser's point as follows: Episodic analgesia is likely to be the

result of descending, inhibitory modulation over the spinal gate. Suppose that a badly wounded

person appraises that the best course of action is to run to the hospital, rather than to collapse

in agony. If this information is sent from the brain to the dorsal horn, it can result in the latter

“turning down the nociceptive volume”. As a result, the brain does not get (enough) nociceptive

input, and this is why it does not produce a pain response. Episodic analgesia is therefore not a

counterexample to my claim that pain processing in the brain is turned on by information

about potential threats.

3.1.2 | The problem of inflammatory pain

In inflammatory pain, nociceptors become sensitised following injury, leading to allodynia; that

is, experiencing pain in response to normally innocuous stimuli (Neumann et al., 1996). Prima

facie, this is a case in which nociceptive pain is turned on by something other than information

about a potentially threatening bodily condition.

There are at least two answers to this challenge. The first one starts by noticing that inflam-

matory pain, if it is a type of nociceptive pain at all (Woolf, 2010), is a sui generis type anyway,

in that it involves distinctive proinflammatory mediators (Kidd & Urban, 2001). Accordingly,

one way to resist the argument from inflammatory pain would simply be to further restrict my

account to acute, somatic, nociceptive, non-inflammatory pain. Since the latter is a well-

established category—it corresponds to what pain scientists call “normal pain” (Urch, 2007)—

this manoeuvre should not be taken as problematic.

The second response has it that, appearances notwithstanding, inflammatory pain is turned

on by information about potential bodily threats. Suppose you have broken your nose, and your

body has responded to this injury with neuroinflammation. This inflammatory process involves

the sensitization of nociceptors, which can now be activated by normally innocuous stimuli.

The key word here is “normally”. Your nose is broken, and this means that what normally does
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not constitute a threat can now be a threat—any normally innocuous stimulus can, in this situa-

tion, make your injury worse or hinder the healing process. Nociceptive activity in inflamma-

tory pain is thus a response to a current potential threat.

All things considered, I am inclined to favour the second response over the first one, but I

am fine if you prefer to take the other route. Either way, the argument from inflammatory pain

does not impugn the claim that pain is activated by information concerning potentially threat-

ening bodily conditions.

3.2 | The input to fear and anxiety

Do the inputs to fear and anxiety reliably co-vary with, hence carry information about, potential

threats? Admittedly, fear and anxiety can occur in the absence of potentially threatening stim-

uli. Certain phobias are obvious examples—people suffering from koumpounophobia are afraid

of clothing buttons (McRae et al., 2022). We can however put these cases to one side: These are

dysfunctional forms of fear/anxiety, and they are dysfunctional exactly because they are acti-

vated by the wrong type of input.

What about properly functioning instances of fear and anxiety? Let us begin with fear. It is

traditional to distinguish two types of fear-inducing stimuli (Blanchard & Blanchard, 1989):

(i) innate fear stimuli and (ii) learned fear stimuli. In humans and other mammals, innate fear

stimuli include: (A) predators; (B) aggressive conspecifics; and (C) lack of oxygen (Silva

et al., 2016). I suppose I do not need to explain why all these are potential threats.

What about (ii)? Conditioned fear is the most extensively studied type of learned fear

(Izquierdo et al., 2016), so I focus on it. In particular, I limit my discussion to classical cued con-

ditioning, but nothing hinges upon this. In classical cued conditioning, a subject is presented

with a neutral stimulus (called “conditioned stimulus”, CS—e.g., the sound of a bell) paired

with a threatening unconditioned stimulus (US—e.g., an electric shock). As a result, the subject

forms a link in memory between the CS and the US, and the CS will now bring about a fear

response in the subject (better: a conditioned fear response) even in the absence of the US. One

might think that fear conditioning is an obvious counterexample to my claim that fear is acti-

vated by information about potential threats, in that CSs are non-threatening by design. But this

would be obviously wrong: In virtue of being presented with the CS–US pairing, the subject has

learned via association that the CS is predictive of the US—that is, they have learned that the

CS is an indicator of a potential threat.

Fear is turned on by information about potential threats. The same is true of anxiety, since

its prototypical stimuli are again things like predators and aggressive conspecifics (Blanchard

et al., 1991; Blanchard, Hynd, et al., 2001). Does this mean that the inputs to fear and anxiety

carry exactly the same information? This question mirrors that of Section 2.3, when we asked

whether fear and anxiety have the same representational output. Yet again, it is unnecessary

for me to settle on an answer, but I think that an idea along the lines of Kurth (2018) is likely

to work in this case as well: While fear is activated by information concerning specific poten-

tial threats (say, a big animal nearby you), anxiety tends to be activated by information con-

cerning uncertain potential threats (e.g., something lurking behind a bush). For example,

when a cat is put into a mouse's cage, this engenders a fear response in the mouse (i.e., the

mouse flees or freezes), but when the mouse just gets exposed to the cat's odour, this brings

about anxiety-related behaviours like vigilance, exploration, and circumspection (Blanchard

& Blanchard, 2008).
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3.3 | Putting things together

If we put together what we have done in Sections 2 and 3, we can draw the following conclu-

sion: While pain, fear, and anxiety are different capacities, they exhibit a striking functional

similarity—they all take information about potential threats as input and they produce threat

representations as output.10 In other words, pain, fear, and anxiety are all threat-detection

capacities. Receiving information about potential threats turns them on, and they then analyse

this information to determine whether the threat is actual. If the assessment is positive, a repre-

sentation of the form O is a threat is outputted.11 The question now becomes, “How many

threat-detection mechanisms are at work here?” It is to this question that I now turn.

4 | NEURAL REALISERS

A possibility—call it “the multiple mechanisms hypothesis”—is that pain, fear, and anxiety are

each subserved by a distinct threat-detection mechanism. Possible … but not actual. I instead

endorse the single mechanism hypothesis, according to which there is one threat-detection mech-

anism common to pain, fear, and anxiety. In the next three sections, I make the case for this lat-

ter hypothesis by considering data from different quarters of the cognitive sciences.12

I begin in this section by discussing evidence concerning the neural realisers of threat-

detection. The single mechanism hypothesis, but not the multiple mechanisms hypothesis, pre-

dicts that threat-detection for pain, fear, and anxiety relies upon shared neural resources. Is this

prediction borne out by the data? I argue it is.

Let us start with fear and anxiety. Evidence from rodents, non-human primates, and

humans indicates that the central extended amygdala (CEA)—a brain region encompassing

the central nucleus of the amygdala (Ce) and the bed nucleus of the stria terminalis (BST)—

plays a key role in threat-detection for both fear and anxiety (Tovote et al., 2015). This, how-

ever, only gets me so far, since it might be the case that different parts of the CEA have dif-

ferent functions vis-à-vis fear and anxiety. This is what has been proposed by Kurth (2018),

who maintains that fear-related threat-detection is underpinned by the Ce, while anxiety-

related threat-detection depends on the BST. Kurth argues for this claim as follows.13 Fear

is in the business of detecting specific threats, while the function of anxiety is to detect

uncertain threats, and:

10We should not conceive of this input–output domain as a natural category “out there in the world”. Rather, the threat

domain is a content domain, that is, the domain pain, fear, and anxiety range over. As such, it “isn't delineated by mind-

independent facts … [but it is] simply a reflection of … the cognitive mechanisms that are directed at [it]” (Margolis &

Laurence, 2023, p. 3). In this respect, the best one can do to pinpoint the domain in question is to proceed via paradigm

cases.
11An alternative way to think of the relation between threats and pain/fear/anxiety experiences would be to say that the

content of these experiences reduces to the representation of a certain object, and that the property being a threat is

manifested in the attitude one has towards this object (Deonna & Teroni, 2008). While I favour the content view over the

attitude view, I am happy for somebody with different theoretical preferences to repack my proposal in an attitudinalist

fashion.
12Elman and Borsook (2018) maintain that there is a common threat-detection mechanism underlying pain and fear,

but a different one underlying anxiety. My arguments for the claim that there is a single threat-detection mechanism

underlying pain, fear, and anxiety show that Elman and Borsook's two mechanisms hypothesis is also wanting.
13Kurth also considers lesion and neuropharmacological studies. I discuss them in Section 5.
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(i) fMRI scans show that uncertain threats activate the BST (but not the Ce), while specific

threats generate a response in the Ce (but not in the BST) (Alvarez et al., 2011;

Somerville et al., 2013);

(ii) optogenetic studies indicate the existence of two distinct neural circuits in the CEA: A

circuit in the Ce that responds to specific threats (but not to uncertain ones), and one

in the BST that responds to uncertain threats (but not to specific ones) (Jennings

et al., 2013; Kim et al., 2013).

If Kurth is right, the single mechanism hypothesis is in trouble. However, more recent evi-

dence tells against (i) and (ii). Not only do fMRI scans in humans indicate that the Ce and

the BST have a similar functional profile—crucially, they both respond to both specific and

uncertain threats (Andreatta et al., 2015; Klumpers et al., 2015; Williams et al., 2015)—but

many different experimental protocols also reveal that the Ce and the BST form a closely

integrated circuit (Fox et al., 2015). Shackman and Fox summarise these lines of research as

follows:

A wide variety of evidence demonstrates that the CEA plays a crucial role in evalu-

ating and responding to a range of threat-related cues and contexts. … The Ce and

BST have both proven sensitive to uncertain or temporally remote threats; … both

show … responses to acute threat cues; and both show heightened activity during

sustained exposure to novel or diffusely threatening contexts. In light of this evi-

dence, the claim that the extended amygdala is strictly segregated into fear- and

anxiety-related subdivisions is no longer tenable (Shackman & Fox, 2016, p. 8058).

The single mechanism hypothesis does not just predict that threat-detection for fear and anxiety

relies upon the same neural resources. It also predicts that these resources are deployed for

pain-related threat-detection. Is that the case? I think so. Simplifying quite a bit, the neural

architecture of pain's ascending pathway has the following organisation (Mercer Lindsay

et al., 2021; Veinante et al., 2013). The dorsal horn of the spinal cord gathers information from

the periphery of the body and sends nociceptive information to the parabrachial nucleus

(PB) and the thalamus. From these two regions, nociceptive information is sent to the somato-

sensory and the insular cortices, where a representation of the sensory features of pain (e.g., its

location) obtains. These sensory representations are then relayed to the CEA, which also

directly receives nociceptive signals from the PB. By receiving these sensory and nociceptive sig-

nals, and in virtue of also receiving information from cognitive and emotional centres, the CEA

is ideally positioned to assess whether one's current bodily condition constitutes a threat.

To sum up, neuroscientific evidence appears to confirm a key prediction made by the single

mechanism hypothesis, namely, that threat-detection for pain, fear, and anxiety is underpinned

by the same neural resources.

5 | LACK OF DISSOCIATIONS

A key difference between the single mechanism and the multiple mechanisms hypotheses has

to do with the patterns of threat-detection impairments that they predict. If the multiple mecha-

nisms hypothesis is true, we should expect that the threat-detection processes for pain, fear, and

anxiety dissociate (e.g., we should find cases in which pain-related threat-detection is impaired
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while fear-related threat-detection is intact). In contrast, the single mechanism hypothesis pre-

dicts the existence of associated impairments—cases in which the threat-detection processes for

pain, fear, and anxiety jointly (and selectively) collapse.

In this and the next section, I argue that the single mechanism hypothesis has the empirical

upper hand, since there are no convincing instances of threat-detection dissociations

(Section 5), while there are cases of joint impairments (Section 6).

5.1 | Fear versus anxiety

Let us start with fear and anxiety one more time. The strongest case for the dissociability of

threat-detection for these two capacities comes again from Kurth (2018), who discusses two

lines of evidence. The first one is Caroline and Robert Blanchard's work on rodents' defensive

behaviours (Blanchard et al., 1993, 1997; Blanchard, Griebel, & Blanchard, 2001). The

Blanchards operationalised fear-related behaviours in terms of rodents' responses to an

approaching predator (i.e., fight, flight, freeze, and defensive vocalisation), while they oper-

ationalised anxiety-related behaviours as the responses to stimuli (e.g., a cat's odour) that signal

the possible presence of a predator (i.e., avoidance, behavioural inhibition, and various types of

risk assessment). On this basis, they investigated the effects of different compounds on these

classes of behaviour. Kurth (2018, p. 39) summarises the results of this research as follows:

“Work on rodents suggests that anxiety and fear are doubly dissociable. … We see that when

rats and mice are given panicolytics, the fear-related responses are blocked, though the anxiety-

related behaviour remains unaffected. We also see the converse when anxiolytics are

administered”.

I have two issues with this way of presenting the results. First, the distinction between anti-

anxiety and anti-panic drugs is controversial, since some of the drugs that the Blanchards label

as anxiolytic—for example, a benzodiazepine like diazepam—are also used to treat panic disor-

ders (Stein et al., 2010), while some of the drugs that they label as panicolytics are also used to

treat generalised anxiety disorders (e.g., alprazolam, which is in fact another benzodiazepine

[Ait-Daoud et al., 2018]). Second, and more importantly, it is not true that some drugs influence

rodents' fear-related behaviours but not their anxiety-related behaviours, while others have the

opposite effect. “Anxiolytic” drugs in fact modify some fear-related behaviours (e.g., chlordiaz-

epoxide reduces defensive vocalisation and/or defensive attack in rats and mice—Blanchard

et al., 1993; Griebel, Blanchard, Jung, & Blanchard, 1995), while “panicolytic” drugs affect some

anxiety-related behaviours (e.g., odour risk assessment and behavioural inhibition in rats—

Blanchard et al., 1993). It is also not the case that “panicolytic” drugs affect all rodents' fear-

related behaviours at once (e.g., imipramine alters the fight-or-flight response, but not freezing

[Griebel, Blanchard, Agnes, & Blanchard, 1995]), and the same applies, mutatis mutandis, to

“anxiolytics” (Griebel, Blanchard, Jung, & Blanchard, 1995). Therefore, this evidence fails to

support the existence of dissociable threat-detection mechanisms for fear and anxiety.

The second line of evidence considered by Kurth concerns the potentiation of the startle

response. This is the reflex response to a sudden stimulus (e.g., a loud noise), and it can be

enhanced in different ways. Fear-potentiation startle works as follows: A subject goes through a

conditioning phase where a neutral stimulus (the conditioned stimulus, CS—say, a tone) is

paired with a threatening one (say, a footshock); the subject is then presented with both a

startle-inducing stimulus (SIS) and the CS. In both humans and non-human animals, the joint

presentation of the SIS and the CS results in a greater startle amplitude compared to the
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presentation of the SIS alone (Davis et al., 1993). Light-enhanced startle instead relies on the fact

that rodents are nocturnal animals and find brightly lit environments anxiogenic. When put in

this type of environment, they exhibit greater startle responses to a SIS (Groenink et al., 2008).

And now back to the alleged dissociability of threat-detection for fear and anxiety. Studies

on rodents have shown that lesions of/pharmacological interventions (hereafter “interven-

tions”) to the central amygdala (Ce) block fear-potentiated startle but have no effect on light-

enhanced startle (Campeau & Davis, 1995; Hitchcock & Davis, 1987; Walker & Davis, 1997). In

contrast, the same interventions to the bed nucleus of the stria terminalis (BST) block light-

enhanced startle but leave fear-potentiation startle intact (Gewirtz et al., 1998; Walker &

Davis, 1997). Kurth interprets these findings as indicating that interventions to the Ce affect

fear but not anxiety processing, while interventions to the BST have the opposite effect. Based

on this, he concludes that “anxiety and fear … engage distinct—and dissociable— … pathways”

(Kurth, 2018, p. 40).

Kurth's interpretation of the startle response experiments is not implausible, but there is a

better one. Fear-potentiation startle involves a conditioning process, while light-enhanced star-

tle exploits rodents' natural tendency to respond to bright lights with anxiety. It is therefore pos-

sible to interpret the findings discussed by Kurth as follows: Interventions to the Ce selectively

affect conditioned responses to threats, while interventions to the BST selectively affect uncondi-

tioned responses to threats. But why should we favour the “conditioned versus unconditioned”

interpretation over the “fear versus anxiety” one? We should do so because only the former can

account for these other data: (A) lesions to the Ce disrupt fear-related responses other than the

fear-potentiation startle, but only if these responses are conditioned (Gentile et al., 1986; Iwata

et al., 1986); (B) lesions to the BST reduce startle responses to specific stressors—these responses

therefore do not count as anxiety-related by Kurth's own lights—but only if such stressors are

unconditioned (Gewirtz et al., 1998). I conclude that the data on the potentiation of the startle

response do not provide support for the dissociability of the threat-detection processes for fear

and anxiety.

5.2 | Pain versus fear/anxiety

Do pain, on the one hand, and fear/anxiety, on the other, dissociate? One might want to

answer this question by considering whether people suffering from congenital insensitivity

to pain (CIP) can feel fear and anxiety. To the best of my knowledge, however, no systematic

investigation has been conducted on this issue. But there is no need to hold our breath. CIP

results from a problem with nociception (e.g., non-functional nociceptors), which leads to

the brain not receiving nociceptive information (Nahorski et al., 2014). Accordingly, even if

it turned out that subjects with CIP could feel fear/anxiety, this dissociation would not con-

stitute evidence for the hypothesis that there are different threat-detection mechanisms in

the brain.

A comparison should get the point across. Suppose you maintain that there are different

mechanisms in the brain dedicated to visual and auditory processing, respectively. To convince

me that you are right, it would not do to merely tell me about a person who has damaged eyes

but intact ears and therefore can hear but cannot see. This would not be a relevant piece of evi-

dence because it simply points to the existence of independent input channels, without telling

me anything about the organisation of perceptual processing in the brain. By the same token,
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even if it were the case that subjects suffering from CIP can feel fear/anxiety, this would not

lend further credence to the multiple mechanisms hypothesis.14

A prima facie more relevant case is that of patient SM. Following bilateral damage to the

amygdala, SM does not undergo fear or anxiety when presented with threatening stimuli such

as dangerous animals or visiting a “haunted house” (Feinstein et al., 2011). Moreover, this fear/

anxiety impairment appears to be selective, in that SM experiences basic emotions other than

fear/anxiety. However, SM does not seem to have a pain deficit, and one could therefore be

tempted to conclude that she exhibits the type of pain versus fear/anxiety dissociation predicted

by the multiple mechanisms hypothesis. This temptation should be resisted though, since it has

subsequently been discovered that SM can feel fear and anxiety! In particular, SM responds

with fear/anxiety to suffocation: After inhaling a high concentration of CO2, SM reported high

levels of fear and anxiety, and experienced a panic attack (Feinstein et al., 2013). Yet again, evi-

dence for the dissociability of threat-detection for pain versus fear/anxiety is wanting.

5.3 | Taking stock

The multiple mechanisms hypothesis predicts the existence of cases in which the threat-detec-

tion processes for pain, fear, and anxiety dissociate. In this section, I argue that no such dissoci-

ations have been found. What about cases of associated impairments, that is, cases in which the

threat-detection processes for pain, fear, and anxiety jointly (and selectively) collapse? If the sin-

gle mechanism hypothesis is true, we should expect to see cases like that. In the next section, I

discuss two cases of such associated impairments.

6 | ASSOCIATED IMPAIRMENTS

So-called pain asymbolia is a rare condition that has attracted significant philosophical atten-

tion. A major point of contention is whether pain asymbolia involves a specific pain deficit

(Grahek, 2011) or a more general incapacity for bodily care (Bain, 2014; Klein, 2015a). I am dis-

satisfied with both of these hypotheses.

Asymbolics do exhibit a surprising pain deficit (Berthier et al., 1988; Schilder &

Stengel, 1931): Upon receiving noxious stimuli, they report experiencing pain and they also

have autonomic responses (e.g., increased heart rate), but they neither withdraw from these

stimuli (they in fact sometimes approach them) nor do they wince or grimace—and when

asked, they say they are not bothered by these stimuli, as corroborated by their calm demeanour

during pain assessment. Pace Grahek, however, their deficit is not limited to pain: Asymbolics

also fail to respond with fear or anxiety to threats such as being threatened with a knife, being

verbally menaced, or almost being run over by a lorry (Berthier et al., 1988; Schilder &

Stengel, 1931). The “specific pain deficit” hypothesis casts its net too narrowly.

The idea that asymbolia involves a bodily care impairment faces the opposite problem—it

overgeneralises. There are many ways to care about one's body: Avoiding physical threats,

avoiding contaminated objects, eating and drinking, carrying out bodily functions, and so on.

14The single mechanism hypothesis does not make any claim about the architecture of the input channels that directly

feed into the threat-detection mechanism either. The existence of a common threat-detection mechanism underlying

pain, fear, and anxiety is consistent with both a unique and multiple such input channels.
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But asymbolics eat, drink, go to the toilet, and steer clear of filthy objects. Both Klein and Bain

are aware of this issue. Klein (2015a) tackles it by drawing a distinction between temporally

immediate and temporally distant threats, and by proposing that asymbolics' deficit is limited to

the former. Bain (2014, p. 317) instead distinguishes different kinds of bodily care and suggests

that asymbolics do not “care that one's body not be damaged (call this d-care), … [while they]

care that [their bodily] needs are met (n-care)”. My reply is simple: Both proposals are exten-

sionally inadequate. In the case of Klein's, the problem is that disgust responses as well as very

intense thirst, hunger, or the urge to urinate demand “action now or in the very near future”

(Klein, 2015a, p. 499), while some forms of pain (e.g., a mild backpain) and of fear/anxiety

(e.g., being afraid of/anxious about flying next week) can be dealt with “in one's own time”

(Klein, 2015a, p. 499). The issue with Bain's is that, as we saw in Section 2.1, not all pain experi-

ences are responses to bodily damage (and the same applies to fear and anxiety experiences).

An explanation of asymbolia in terms of a “d-care” deficit therefore lacks sufficient explanatory

breadth. The pendulum has swung from overgeneralisation back to undergeneralisation.15

By contrast, the single mechanism hypothesis has the right explanatory size: If there is a

mechanism in charge of performing threat-detection for pain, fear, and anxiety, we should

expect that when the mechanism breaks down, one should not be able to respond to threats

with pain, fear, or anxiety, while one's other capacities should remain intact. Asymbolia is thus

best accounted for in terms of a breakdown of the threat-detection mechanism (the condition

should therefore be relabelled “threat asymbolia”). Here is another way to see the issue. Human

beings face several adaptive problems. For example, we need to eat, avoid pathogens, and

respond to what I call “threats”. We likely possess a host of capacities to address these chal-

lenges: disgust deals with pathogens (Curtis & de Barra, 2018); hunger motivates us to eat

(Burnett et al., 2016); and—if I am right—pain, fear, and anxiety detect threats by engaging a

common threat-detection mechanism. This explains why we respond to the sight of rotten food

with disgust rather than with fear: This is a pathogen-ridden stimulus, and it therefore activates

the disgust system rather than the threat-detection mechanism. It also explains why asymbolics

eat and steer clear of filthy objects: They have intact hunger and disgust; it is only their threat-

detection mechanism that is impaired.

This explanation also comports with what we know about the neural basis of this condition.

Asymbolia is due to injuries to the insular cortex, which result in a disconnection between that

brain area and the amygdala (Berthier et al., 1988). As we have seen in Section 4, the somato-

sensory and the insular cortices are responsible for elaborating the sensory aspect of pain, and

they then send this information to the central extended amygdala (CEA). If the CEA is, as I

have suggested, the neural realiser of the threat-detection mechanism, an insula-amygdala dis-

connection should produce an atypical pain experience with the usual sensory component of

pain, but with no threat representation. And this would explain why asymbolics report being in

15There are further issues with the “lack of bodily care” view. Klein suggests that asymbolia should “resemble a kind of

depersonalisation syndrome” (Klein, 2015a, p. 510), in that in both cases, “one's body becomes, as it were, just another

object in the world” (Klein, 2015a, p. 510). He then argues that schizophrenia, which often involves depersonalisation,

supports the “lack of bodily care” view, since schizophrenics exhibit a form of pain abnormality akin to that of

asymbolics. I am not convinced. Schizophrenics have a different pain profile than asymbolics—they have increased

sensitivity to acute pain and reduced sensitivity to prolonged pain (Lévesque et al., 2012). Also, they experience very

intense fear and anxiety (Temmingh & Stein, 2015). Depersonalisation does not therefore seem to be the root cause of

asymbolia. This point is further supported by de Vignemont (2015), who notices that subjects suffering from

somatoparaphrenia deny ownership of some of their bodily parts—hence they represent these bodily parts as “just

another object in the world”—but nonetheless feel pain in these “alien” parts.
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pain but do not respond to it—why should they, if their pain experience does not carry the

information that their body is under threat? By the same token, if asymbolics' fear and anxiety

processing does not engage the CEA, it should not come as a surprise that their responses to

threats are, to use the famous words of William James, “pale, colourless, [and] destitute of emo-

tional warmth” (James, 1884, p. 190).

I want to conclude this section by briefly discussing the case of Joanne Cameron, another

subject exhibiting a joint impairment in pain, fear, and anxiety. Cameron had been living a

good life: She had a job she liked, a happy marriage, two grown-up children, and lots of positive

emotions. It is negative experiences that do not come naturally to her (Habib et al., 2019;

Levy, 2020). This is how she describes giving birth to her son, “My friends would come up to

me and say … ‘If you're in pain, take everything they give you’. I went in thinking, ‘As soon as

it gets painful, I'll ask for the drugs’. But it was over before I knew it” (Levy, 2020). However,

Cameron's pain insensitivity is peculiar. As we have seen in Section 5.2, “regular” pain insensi-

tivity is caused by a deficit in nociception. But Cameron does not have any nociceptive deficit

(Habib et al., 2019). More importantly, she cannot feel fear and anxiety either:

I said to [Cameron], “Are you worried about what's going to happen today?”

Because she was meeting our clinicians to have a skin biopsy and do quantitative

sensory testing—pain-threshold tests. She said, “No. In fact, I'm never worried

about anything” (Levy, 2020).

In the absence of the single mechanism hypothesis, Cameron's condition looks both unexpected

and puzzling.16 Why should somebody have a deficit like that? But a deficit like that is exactly

what we should expect to see if there is a common threat-detection mechanism for pain, fear,

and anxiety, and this mechanism is impaired. The capacity to both predict and explain

Cameron's condition lends empirical support to the single mechanism hypothesis.

7 | CONCLUSION

In this article, I argued for two claims. First, pain, fear, and anxiety are threat-detection capaci-

ties: They are activated by information about potential threats; they then analyse this informa-

tion and, if they take the threat to be actual, they output a threat representation. Second, I

defended the hypothesis that these three capacities are underpinned by a common threat-

detection mechanism.

Since threats pose a major adaptive problem, one might ask whether the mind/brain con-

tains other threat-detection mechanisms. Legrain et al. (2011) answer this question in the affir-

mative and hypothesise the existence of a mechanism realised in the somatosensory and insular

16At least, it is puzzling at the psychological level of explanation. Some progress has been made with respect to the

genetic and molecular bases of Cameron's condition (Habib et al., 2019; Mikaeili et al., 2023). Anandamide (ANA) is an

endocannabinoid that plays an important role in pain, fear, and anxiety reduction. The activity of ANA is partly

controlled by the FAAH enzyme, which is responsible for breaking down ANA once the latter has carried out its

function. This means that the inhibition of the FAAH enzyme results in an abnormal presence of ANA, which in turn

determines an excessive reduction in pain, fear, and anxiety. It turns out that Cameron has two FAAH-related genetic

mutations, which resulted in the reduced expression of the FAAH enzyme, leading to Cameron's incapacity to feel pain,

fear, and anxiety. The account I have proposed is not in alternative to this one—it is simply pitched at another level of

explanation.
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cortices, with the function of “processing sensory information that is the most susceptible to sig-

nal potential danger in the proximal space” (Legrain et al., 2011, p. 120, emphasis added). While

my proposal is consistent with the existence of an additional peripersonal threat-detection mech-

anism, I think that the evidence for such a mechanism is lacking. The neural circuitry Legrain

and colleagues are pointing to is nothing but the well-known Salience Network (SN), a mecha-

nism whose function is to detect stimuli that “stand out” from others (Uddin, 2015)—for exam-

ple, the SN is activated by seeing a red figure after having seen a series of blue figures (Downar

et al., 2000). Legrain and collaborators initially got this right, when they presented their account

in terms of salience detection (Legrain et al., 2011, pp. 118–19). Their mistake was to then couch

“salience detection” as the detection of “events that are significant for the integrity of the body”

(Legrain et al., 2011, p. 119).

One might respond that the SN is not a mere salience detection mechanism. It is also a

peripersonal threat-detection mechanism, in that it is sensitive to peripersonal threatening

stimuli as well. I do not find this response persuasive. To begin with, there is experimental

evidence in favour of the claim that threatening stimuli do not activate the SN in virtue of

being threatening, but simply in virtue of their physical salience (Baker et al., 2021). More-

over, even granting that in addition to physical salience, the SN is also sensitive to emo-

tional salience (i.e., it is sensitive to threats qua threats), the case remains that it is not the

SN that assesses whether a stimulus is a threat. Rather, as shown by Ince et al. (2023), it is

the amygdala that performs this threat-detection analysis, and then “directly contributes to

salience processing in the SN by enhancing sensory presentations of negative emotional

events” (Ince et al., 2023, p. 119664).

But the amygdala (better: the central extended amygdala) is, I proposed, the neural realiser

of the threat-detection mechanism underlying pain, fear, and anxiety. The following architec-

ture thus emerges: First, the threat-detection mechanism underlying pain, fear, and anxiety

analyses whether a stimulus is a threat; the threat representations outputted by this mechanism

are then sent to, among other places, the SN; finally, the SN uses these threat representations to

allocate attentional resources. But this means that the SN is not an additional threat-detection

mechanism: The threat-detection job is entirely performed by the mechanism underlying pain,

fear, and anxiety. That is the mechanism that is looking for trouble.

ACKNOWLEDGEMENTS

In addition to three anonymous referees for this journal and audiences at the Ruhr-University

Bochum and the University of Sheffield, I would like to thank the following people for the very

extensive feedback they provided: Davide Bordini, Laurenz Casser, Sam Clarke, Alex Duval,

Rosanna Keefe, Steve Laurence, Ed Matthews, Shaun Nichols, James Turner, and Jerry Viera. I

regret not having had the opportunity to discuss the ideas contained in this article with my

friend Bob Stern. This article is dedicated to his memory. Aber nicht das Leben, das sich vor dem

Tode scheut und von der Verwüstung rein bewahrt, sondern das ihn erträgt und in ihm sich erhält,

ist das Leben des Geistes.

DATA AVAILABILITY STATEMENT

There is no data available.

ORCID

Luca Barlassina https://orcid.org/0000-0002-7282-9729

16 BARLASSINA

 1
4

6
8

0
0

1
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/m

ila.7
0

0
2

1
 b

y
 N

IC
E

, N
atio

n
al In

stitu
te fo

r H
ealth

 an
d
 C

are E
x
cellen

ce, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

8
/0

7
/2

0
2
6
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se

https://orcid.org/0000-0002-7282-9729
https://orcid.org/0000-0002-7282-9729


REFERENCES

Adams, F., & Aizawa, K. (2021). Causal theories of mental content. In E. N. Zalta (Ed.), The Stanford encyclope-

dia of philosophy (Fall 2021 ed.). https://plato.stanford.edu/archives/fall2021/entries/content-causal/

Adolphs, R. (2013). The biology of fear. Current Biology, 23(2), R79–R93.

Ait-Daoud, N., Hamby, A. S., Sharma, S., & Blevins, D. (2018). A review of alprazolam use, misuse, and with-

drawal. Journal of Addiction Medicine, 12(1), 4–10.

Alvarez, R. P., Chen, G., Bodurka, J., Kaplan, R., & Grillon, C. (2011). Phasic and sustained fear in humans elicits

distinct patterns of brain activity. NeuroImage, 55(1), 389–400.

Andreatta, M., Glotzbach-Schoon, E., Mühlberger, A., Schulz, S. M., Wiemer, J., & Pauli, P. (2015). Initial and

sustained brain responses to contextual conditioned anxiety in humans. Cortex, 63, 352–363.

Bain, D. (2014). Pains that don't hurt. Australasian Journal of Philosophy, 92(2), 305–320.

Baker, A. L., Kim, M., & Hoffman, J. E. (2021). Searching for emotional salience. Cognition, 214(C), 104730.

Barlassina, L., & Hayward, M. K. (2019). More of me! Less of me! Reflexive imperativism about affective phe-

nomenal character. Mind, 128(512), 1013–1044.

Berthier, M., Starkstein, S., & Leiguarda, R. (1988). Asymbolia for pain: A sensory-limbic disconnection syn-

drome. Annals of Neurology, 24(1), 41–49.

Blanchard, D. C., & Blanchard, R. J. (2008). Defensive behaviors, fear, and anxiety. In R. J. Blanchard, D. C.

Blanchard, G. Griebel, & D. Nutt (Eds.), Handbook of behavioral neuroscience (Vol. 17, pp. 63–79). Elsevier.

Blanchard, D. C., Blanchard, R. J., & Rodgers, R. J. (1991). Risk assessment and animal models of anxiety. In

B. Olivier, J. Mos, & J. L. Slangen (Eds.), Animal models in psychopharmacology (pp. 117–134). Birkhäuser.

Blanchard, D. C., Griebel, G., & Blanchard, R. J. (2001). Mouse defensive behaviors: Pharmacological and behav-

ioral assays for anxiety and panic. Neuroscience & Biobehavioral Reviews, 25(3), 205–218.

Blanchard, D. C., Hynd, A. L., Minke, K. A., Minemoto, T., & Blanchard, R. J. (2001). Human defensive behav-

iors to threat scenarios show parallels to fear- and anxiety-related defense patterns of non-human mammals.

Neuroscience and Biobehavioral Reviews, 25(7), 761–770.

Blanchard, R. J., & Blanchard, D. C. (1989). Attack and defense in rodents as ethoexperimental models for the

study of emotion. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 13, S3–S14.

Blanchard, R. J., Griebel, G., Andrew Henrie, J., & Caroline Blanchard, D. (1997). Differentiation of anxiolytic

and panicolytic drugs by effects on rat and mouse defense test batteries. Neuroscience & Biobehavioral

Reviews, 21(6), 783–789.

Blanchard, R. J., Yudko, E. B., Rodgers, R. J., & Blanchard, D. C. (1993). Defense system psychopharmacology:

An ethological approach to the pharmacology of fear and anxiety. Behavioural Brain Research, 58(1),

155–165.

Burnett, C. J., Li, C., Webber, E., Tsaousidou, E., Xue, S. Y., Brüning, J. C., & Krashes, M. J. (2016). Hunger-

driven motivational state competition. Neuron, 92(1), 187–201.

Campeau, S., & Davis, M. (1995). Involvement of subcortical and cortical afferents to the lateral nucleus of the

amygdala in fear conditioning measured with fear- potentiated startle in rats trained concurrently with audi-

tory and visual conditioned stimuli. The Journal of Neuroscience, 15(3), 2312–2327.

Casser, L. (2021). The function of pain. Australasian Journal of Philosophy, 99(2), 364–378.

Corns, J. (2014). The inadequacy of unitary characterizations of pain. Philosophical Studies, 169(3), 355–378.

Cover, T. M., & Thomas, J. A. (2005). Elements of information theory. Wiley.

Curtis, V., & de Barra, M. (2018). The structure and function of pathogen disgust. Philosophical Transactions of

the Royal Society, B: Biological Sciences, 373(1751), 20170208.

Davis, M., Falls, W. A., Campeau, S., & Kim, M. (1993). Fear-potentiated startle: A neural and pharmacological

analysis. Behavioural Brain Research, 58(1), 175–198.

Davis, M., & Whalen, P. J. (2001). The amygdala: Vigilance and emotion. Molecular Psychiatry, 6(1), 13–34.

de C Williams, A. C. (2023). Pain. Evolution, Medicine, and Public Health, 11(1), 429–437.

de Vignemont, F. (2015). Pain and bodily care: Whose body matters? Australasian Journal of Philosophy, 93(3),

542–560.

de Vignemont, F. (2024). Fear beyond danger. Mind & Language, 39(5), 647–663.

Deonna, J. A., & Teroni, F. (2008). The emotions: A philosophical introduction. Routledge.

BARLASSINA 17

 1
4

6
8

0
0

1
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/m

ila.7
0

0
2

1
 b

y
 N

IC
E

, N
atio

n
al In

stitu
te fo

r H
ealth

 an
d
 C

are E
x
cellen

ce, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

8
/0

7
/2

0
2
6
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se

https://plato.stanford.edu/archives/fall2021/entries/content-causal/


Downar, J., Crawley, A. P., Mikulis, D. J., & Davis, K. D. (2000). A multimodal cortical network for the detection

of changes in the sensory environment. Nature Neuroscience, 3(3), 277–283.

Eccleston, C., & Crombez, G. (1999). Pain demands attention: A cognitive–affective model of the interruptive

function of pain. Psychological Bulletin, 125(3), 356–366.

Elman, I., & Borsook, D. (2018). Threat response system: Parallel brain processes in pain vis-à-vis fear and anxi-

ety. Frontiers in Psychiatry, 9, 29. https://doi.org/10.3389/fpsyt.2018.00029

Fanselow, M. S., & Lester, L. S. (1988). A functional behavioristic approach to aversively motivated behavior:

Predatory imminence as a determinant of the topography of defensive behavior. In R. C. Bolles & M. D. Bee-

cher (Eds.), Evolution and learning (pp. 185–212). Lawrence Erlbaum Associates, Inc.

Feinstein, J. S., Adolphs, R., Damasio, A., & Tranel, D. (2011). The human amygdala and the induction and expe-

rience of fear. Current Biology, 21(1), 34–38.

Feinstein, J. S., Buzza, C., Hurlemann, R., Follmer, R. L., Dahdaleh, N. S., Coryell, W. H., Welsh, M. J.,

Tranel, D., & Wemmie, J. A. (2013). Fear and panic in humans with bilateral amygdala damage. Nature Neu-

roscience, 16(3), 270–272.

Fox, A. S., Oler, J. A., Tromp, d. P. M., Fudge, J. L., & Kalin, N. H. (2015). Extending the amygdala in theories of

threat processing. Trends in Neurosciences, 38(5), 319–329.

Gentile, C. G., Jarrell, T. W., Teich, A., McCabe, P. M., & Schneiderman, N. (1986). The role of amygdaloid cen-

tral nucleus in the retention of differential pavlovian conditioning of bradycardia in rabbits. Behavioural

Brain Research, 20(3), 263–273.

Gewirtz, J. C., Mcnish, K. A., & Davis, M. (1998). Lesions of the bed nucleus of the stria terminalis block sensiti-

zation of the acoustic startle reflex produced by repeated stress, but not fear-potentiated startle. Progress in

Neuro-Psychopharmacology and Biological Psychiatry, 22(4), 625–648.

Grahek, N. (2011). Feeling pain and being in pain. The MIT Press.

Griebel, G., Blanchard, D. C., Agnes, R. S., & Blanchard, R. J. (1995). Differential modulation of antipredator

defensive behavior in Swiss-Webster mice following acute or chronic administration of imipramine and flu-

oxetine. Psychopharmacology, 120(1), 57–66.

Griebel, G., Blanchard, D. C., Jung, A., & Blanchard, R. J. (1995). A model of ‘antipredator’ defense in Swiss-

Webster mice: Effects of benzodiazepine receptor ligands with different intrinsic activities. Behavioural Phar-

macology, 6(7), 732.

Groenink, L., Bijlsma, E. Y., & Olivier, B. (2008). Fear-potentiated startle and light-enhanced startle models in

drug discovery. Current Protocols in Pharmacology, 41(1), 5.48.1–5.48.15.

Grupe, D. W., & Nitschke, J. B. (2013). Uncertainty and anticipation in anxiety. Nature Reviews. Neuroscience,

14(7), 488–501.

Habib, A. M., Okorokov, A. L., Hill, M. N., Bras, J. T., Lee, M. C., Li, S., Gossage, S. J., van Drimmelen, M.,

Morena, M., Houlden, H., Ramirez, J. D., Bennett, D. L. H., Srivastava, D., & Cox, J. J. (2019). Microdeletion

in a FAAH pseudogene identified in a patient with high anandamide concentrations and pain insensitivity.

British Journal of Anaesthesia, 123(2), e249–e253.

Hitchcock, J. M., & Davis, M. (1987). Fear-potentiated startle using an auditory conditioned stimulus: Effect of

lesions of the amygdala. Physiology & Behavior, 39(3), 403–408.

Ince, S., Steward, T., Harrison, B. J., Jamieson, A. J., Davey, C. G., Agathos, J. A., Moffat, B. A., Glarin, R. K., &

Felmingham, K. L. (2023). Subcortical contributions to salience network functioning during negative emo-

tional processing. NeuroImage, 270, 119964.

Iwata, J., LeDoux, J. E., Meeley, M. P., Arneric, S., & Reis, D. J. (1986). Intrinsic neurons in the amygdaloid field

projected to by the medial geniculate body mediate emotional responses conditioned to acoustic stimuli.

Brain Research, 383(1), 195–214.

Izquierdo, I., Furini, C. R. G., & Myskiw, J. C. (2016). Fear memory. Physiological Reviews, 96(2), 695–750.

James, W. (1884). What is an emotion? Mind, 9(34), 188–205.

Jennings, J. H., Sparta, D. R., Stamatakis, A. M., Ung, R. L., Pleil, K. E., Kash, T. L., & Stuber, G. D. (2013). Dis-

tinct extended amygdala circuits for divergent motivational states. Nature, 496(7444), 224–228.

Kidd, B. L., & Urban, L. A. (2001). Mechanisms of inflammatory pain. British Journal of Anaesthesia, 87(1), 3–11.

Kim, S.-Y., Adhikari, A., Lee, S. Y., Marshel, J. H., Kim, C. K., Mallory, C. S., Lo, M., Pak, S., Mattis, J.,

Lim, B. K., Malenka, R. C., Warden, M. R., Neve, R., Tye, K. M., & Deisseroth, K. (2013). Diverging neural

pathways assemble a behavioural state from separable features in anxiety. Nature, 496(7444), 219–223.

18 BARLASSINA

 1
4

6
8

0
0

1
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/m

ila.7
0

0
2

1
 b

y
 N

IC
E

, N
atio

n
al In

stitu
te fo

r H
ealth

 an
d
 C

are E
x
cellen

ce, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

8
/0

7
/2

0
2
6
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se

https://doi.org/10.3389/fpsyt.2018.00029


Klein, C. (2015a). What pain asymbolia really shows. Mind, 124(494), 493–516.

Klein, C. (2015b). What the body commands: The imperative theory of pain. The MIT Press.

Klein, C. (2024). Transduction, calibration, and the penetrability of pain. Ergo an Open Access Journal of Philoso-

phy, 10, 50. https://doi.org/10.3998/ergo.5187

Klumpers, F., Kroes, M. C., Heitland, I., Everaerd, D., Akkermans, S. E. A., Oosting, R. S., van Wingen, G.,

Franke, B., Kenemans, J. L., Fern�andez, G., & Baas, J. M. P. (2015). Dorsomedial prefrontal cortex mediates

the impact of serotonin transporter linked polymorphic region genotype on anticipatory threat reactions.

Biological Psychiatry, 78(8), 582–589.

Kurth, C. (2018). The anxious mind: An investigation into the varieties and virtues of anxiety. The MIT Press.

Legrain, V., Iannetti, G. D., Plaghki, L., & Mouraux, A. (2011). The pain matrix reloaded: A salience detection

system for the body. Progress in Neurobiology, 93(1), 111–124.

Lévesque, M., Potvin, S., Marchand, S., Stip, E., Grignon, S., Pierre, L., Lipp, O., & Goffaux, P. (2012). Pain per-

ception in schizophrenia: Evidence of a specific pain response profile. Pain Medicine, 13(12), 1571–1579.

Levy, A. (2020). A world without pain. The New Yorker.

Loeser, J. D., & Treede, R.-D. (2008). The Kyoto protocol of IASP basic pain terminology. Pain, 137(3), 473–477.

Margolis, E., & Laurence, S. (2023). Making sense of domain specificity. Cognition, 240, 1–14.

Martin, N. A., & Falder, S. (2017). A review of the evidence for threshold of burn injury. Burns, 43(8), 1624–1639.

Martínez, M. (2011). Imperative content and the painfulness of pain. Phenomenology and the Cognitive Sciences,

10(1), 67–90.

McRae, K., Ciesielski, B. G., Pereira, S. C., & Gross, J. J. (2022). Case study: A quantitative report of early atten-

tion, fear, disgust, and avoidance in specific phobia for buttons. Cognitive and Behavioral Practice, 29(2),

485–493.

Melzack, R. (1996). Gate control theory: On the evolution of pain concepts. Pain Forum, 5(2), 128–138.

Mendelovici, A. (2013). Pure intentionalism about moods and emotions. In U. Kriegel (Ed.), Current controversies

in philosophy of mind (pp. 135–157). Routledge.

Mercer Lindsay, N., Chen, C., Gilam, G., Mackey, S., & Scherrer, G. (2021). Brain circuits for pain and its treat-

ment. Science Translational Medicine, 13(619), eabj7360.

Mikaeili, H., Habib, A. M., Yeung, C. W. L., Santana-Varela, S., Luiz, A. P., Panteleeva, K., Zuberi, S.,

Athanasiou-Fragkouli, A., Houlden, H., Wood, J. N., Okorokov, A. L., & Cox, J. J. (2023). Molecular basis of

FAAH-OUT-associated human pain insensitivity. Brain, 146(9), 3851–3865.

Nahorski, M. S., Emery, E. C., & Woods, C. G. (2014). Genetics of pain insensitivity. In eLS. John Wiley &

Sons, Ltd.

Neumann, S., Doubell, T. P., Leslie, T., & Woolf, C. J. (1996). Inflammatory pain hypersensitivity mediated by

phenotypic switch in myelinated primary sensory neurons. Nature, 384(6607), 360–364.

Scarantino, A., Hareli, S., & Hess, U. (2022). Emotional expressions as appeals to recipients. Emotion, 22(8),

1856–1868.

Schilder, P., & Stengel, E. (1931). Asymbolia for pain. Archives of Neurology and Psychiatry, 25(3), 598–600.

Seymour, B., Crook, R. J., & Chen, Z. S. (2023). Post-injury pain and behaviour: A control theory perspective.

Nature Reviews Neuroscience, 24(6), 378–392.

Shackman, A. J., & Fox, A. S. (2016). Contributions of the central extended amygdala to fear and anxiety. Journal

of Neuroscience, 36(31), 8050–8063.

Shea, N. (2018). Representation in cognitive science. Oxford University Press.

Silva, B. A., Gross, C. T., & Gräff, J. (2016). The neural circuits of innate fear: Detection, integration, action, and

memorization. Learning & Memory, 23(10), 544–555.

Somerville, L. H., Wagner, D. D., Wig, G. S., Moran, J. M., Whalen, P. J., & Kelley, W. M. (2013). Interactions

between transient and sustained neural signals support the generation and regulation of anxious emotion.

Cerebral Cortex, 23(1), 49–60.

Steimer, T. (2002). The biology of fear- and anxiety-related behaviors. Dialogues in Clinical Neuroscience, 4(3),

231–249.

Stein, M., Steckler, T., Lightfoot, J. D., Hay, E., & Goddard, A. W. (2010). Pharmacologic treatment of panic dis-

order. In M. B. Stein & T. Steckler (Eds.), Behavioral neurobiology of anxiety and its treatment (pp. 469–485).

Springer.

BARLASSINA 19

 1
4

6
8

0
0

1
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/m

ila.7
0

0
2

1
 b

y
 N

IC
E

, N
atio

n
al In

stitu
te fo

r H
ealth

 an
d
 C

are E
x
cellen

ce, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

8
/0

7
/2

0
2
6
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se

https://doi.org/10.3998/ergo.5187


Temmingh, H., & Stein, D. J. (2015). Anxiety in patients with schizophrenia: Epidemiology and management.

CNS Drugs, 29(10), 819–832.

Tovote, P., Fadok, J. P., & Lüthi, A. (2015). Neuronal circuits for fear and anxiety. Nature Reviews Neuroscience,

16(6), 317–331.

Tracey, W. D. (2017). Nociception. Current Biology, 27(4), R129–R133.

Tye, M. (1995). A representational theory of pains and their phenomenal character. Philosophical Perspectives, 9,

223–239.

Uddin, L. Q. (2015). Salience processing and insular cortical function and dysfunction. Nature Reviews Neurosci-

ence, 16(1), 55–61.

Urch, C. (2007). Normal pain transmission. Reviews in Pain, 1(1), 2–6.

Veinante, P., Yalcin, I., & Barrot, M. (2013). The amygdala between sensation and affect: A role in pain. Journal

of Molecular Psychiatry, 1(1), 9.

Walker, D. L., & Davis, M. (1997). Double dissociation between the involvement of the bed nucleus of the stria

terminalis and the central nucleus of the amygdala in startle increases produced by conditioned versus

unconditioned fear. The Journal of Neuroscience, 17(23), 9375–9383.

Wiggleton-Little, J. (2024). Sharing pain: A hybrid expressivist account. Australasian Journal of Philosophy,

102(3), 608–622.

Williams, L. E., Oler, J. A., Fox, A. S., McFarlin, D. R., Rogers, G. M., Jesson, M. A. L., Davidson, R. J.,

Pine, D. S., & Kalin, N. H. (2015). Fear of the unknown: Uncertain anticipation reveals amygdala alterations

in childhood anxiety disorders. Neuropsychopharmacology, 40(6), 1428–1435.

Woolf, C. J. (2010). What is this thing called pain? The Journal of Clinical Investigation, 120(11), 3742–3744.

How to cite this article: Barlassina, L. (2026). Looking for trouble: A common

threat-detection mechanism underlying pain, fear, and anxiety. Mind & Language, 1–20.

https://doi.org/10.1111/mila.70021

20 BARLASSINA

 1
4

6
8

0
0

1
7

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/m

ila.7
0

0
2

1
 b

y
 N

IC
E

, N
atio

n
al In

stitu
te fo

r H
ealth

 an
d
 C

are E
x
cellen

ce, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

8
/0

7
/2

0
2
6
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se

https://doi.org/10.1111/mila.70021

	Looking for trouble: A common threat‐detection mechanism underlying pain, fear, and anxiety
	1  |  INTRODUCTION
	2  |  REPRESENTING THREATS
	2.1  |  What pain represents
	2.2  |  What fear represents
	2.3  |  What anxiety represents
	2.4  |  Taking stock

	3  |  INFORMATION ABOUT POTENTIAL THREATS
	3.1  |  Pain's input
	3.1.1  |  The problem of episodic analgesia
	3.1.2  |  The problem of inflammatory pain

	3.2  |  The input to fear and anxiety
	3.3  |  Putting things together

	4  |  NEURAL REALISERS
	5  |  LACK OF DISSOCIATIONS
	5.1  |  Fear versus anxiety
	5.2  |  Pain versus fear/anxiety
	5.3  |  Taking stock

	6  |  ASSOCIATED IMPAIRMENTS
	7  |  CONCLUSION
	ACKNOWLEDGEMENTS
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


