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Abstract

Since the proposal of the biopsychosocial model, the utilization of psychological
factors for pain prevention and treatment has attracted considerable attention.
A growing body of research indicates that inhibitory function plays a pivotal role
in both the development and recovery stages of pain. Pain-induced self-defense
mechanisms impact inhibitory function by competing for cognitive resources;
conversely, individuals with low inhibitory function demonstrate poorer perfor-
mance in managing pain interference, which in turn influences pain expectation
and learning. Current research on how inhibitory function affects pain has pri-
marily relied on correlational designs, and future investigations should further
elucidate the causal relationship between these two factors. A deeper under-
standing of the cognitive mechanisms underlying the interaction between pain
and inhibitory function will help guide inhibitory function-targeted interven-
tions for chronic pain.
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Abstract: Since the biopsychosocial model was proposed, using psychological
factors to prevent and treat pain has attracted considerable attention. An in-
creasing number of studies have demonstrated that inhibitory function plays a
critical role in both the development and recovery stages of pain. Pain-induced
self-defense mechanisms affect inhibitory function by competing for cognitive
resources. Conversely, individuals with low inhibitory function perform poorly
when coping with pain interference, which in turn influences pain expectation
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and learning. Existing research on how inhibitory function affects pain has pri-
marily employed correlational designs; future studies should further clarify the
causal relationship between the two. A deeper understanding of the cognitive
mechanisms underlying the interaction between pain and inhibitory function
can help guide targeted interventions using inhibitory function for chronic pain.

Keywords: pain, chronic pain, inhibitory function, DLPFC

Pain is an unpleasant sensory and emotional experience associated with actual
or potential tissue damage, or described in terms of such damage (Song et al.,
2020). When pain persists for three months or longer, it develops into chronic
pain (Treede et al., 2019). Chronic pain affects one-third of the global popula-
tion, with a prevalence as high as 31.54% in China, and is often accompanied by
depression, anxiety, sleep disorders (Zheng et al., 2020), and declines in execu-
tive function (Berryman et al., 2014). Notably, compared with emotional factors
such as depression and anxiety, executive function is more closely linked to pain
perception during chronic pain recovery (Elkana et al., 2020). Although opioid
medications can directly alleviate pain perception, long-term use increases pain
sensitivity and amplifies pain (Borsook et al., 2018; Stern & Roberts, 2016),
leading to more negative emotions in chronic pain patients and even impair-
ing their executive function (van Steenbergen et al., 2019). Therefore, inter-
vening in chronic pain should not only focus on reducing pain perception but,
more importantly, on functional reconstruction in chronic pain patients. The
biopsychosocial model directs pain treatment toward psychological factors be-
yond medication, such as goal-directed higher-order executive functions.

The Cyclical Model of Chronic Pain, Executive Function, Emotion Management,
and Self-Management (COPES) proposes that pain impairs executive function,
which further affects self-management strategies when facing pain, and in turn,
poor self-regulation of pain exacerbates the negative experience of chronic pain
(Caes et al., 2020). Executive function, as a higher-order cognitive process, reg-
ulates lower-order cognitive processes in goal-directed behavior, including three
sub-functions: updating, shifting, and inhibition. Inhibitory function refers to
the suppression of conflicting information and dominant responses when neces-
sary (Friedman & Miyake, 2017; Miyake et al., 2000). Some studies have shown a
unique link between inhibitory function and pain sensitivity (Bjekié¢ et al., 2018;
Oosterman et al., 2010), a link not found for updating and shifting functions.
Therefore, this paper focuses on the interaction between pain and inhibitory
function, summarizing previous research on how pain affects inhibitory function
and how inhibitory function affects pain, to highlight the important role of in-
hibitory function in pain chronification and the perpetuation of chronic pain.
Analyzing the cognitive mechanisms of the interaction between pain and in-
hibitory function can facilitate targeted interventions using inhibitory function
for chronic pain patients.
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The Overlap Between Pain and Inhibitory Function in the
DLPFC

Pain is not a direct interpretation of nociceptive stimuli but rather a complex
experience encompassing sensory, affective, motivational, and cognitive com-
ponents that can trigger coordinated activation across multiple brain regions.
Pain-related brain networks can be divided into two systems: the Neurologic
Pain Signature (NPS) and the pain cognitive evaluation system (Woo et al.,
2015). The NPS is closely linked to perceived pain intensity, demonstrating
over 90% sensitivity and specificity in predicting experimentally induced phys-
ical pain, and includes regions such as the anterior cingulate cortex (ACC),
insula (INS), and thalamus (THAL) (Wager et al., 2013). In contrast, the
pain cognitive evaluation system serves as a neural signature independent of
pain stimulus intensity (SIIPS1), primarily mediating top-down higher-order
cognitive processing of pain information, with key brain regions including the
dorsolateral prefrontal cortex (DLPFC) (Ong et al., 2019; Woo et al., 2017).
From the reception of pain stimuli to the subsequent response, humans undergo
three stages: unconscious sensation, conscious perception, and cognitive pro-
cessing of pain information. The DLPFC begins to activate during the second
stage and remains active throughout (Bastuji et al., 2016), indicating that the
DLPFC is not involved in primary pain sensation but rather in cognitive process-
ing within nociceptive processing and descending pain inhibitory systems. The
DLPFC reduces the unpleasantness of pain by downregulating neural pathways
from the midbrain to the thalamus, thereby influencing ACC activity (Lorenz et
al., 2003). Additional research shows that during self-control of pain, negative
connectivity between the DLPFC and INS significantly increases (Bréscher et
al., 2016). Applications of transcranial magnetic stimulation (TMS) and tran-
scranial direct current stimulation (TDS) to the DLPFC can not only alleviate
chronic pain (Brighina et al., 2004; Short et al., 2011) and experimentally in-
duced acute pain (Brighina et al., 2011; Deldar et al., 2018; Saldanha et al.,
2020) but also improve negative emotions in social pain (Zhao et al., 2021).

Simultaneously, the DLPFC is a key region reflecting the developmental level of
inhibitory function (Schroeter et al., 2004). TDS stimulation of the left DLPFC
can significantly reduce error rates in incongruent conditions of inhibitory func-
tion tasks (Angius et al., 2019). Lee et al. (2015) found that compared with
healthy individuals, chronic pain patients have thinner cortical thickness in
the DLPFC and poorer inhibitory function, suggesting that alterations in the
DLPFC may explain inhibitory function deficits in chronic pain patients. In
studies examining pain stimuli applied after high-load inhibitory function tasks,
inhibitory function consumes part of the neural network of the descending pain
inhibitory system, resulting in a significant increase in NPS during pain process-
ing. Moreover, activation of the anterior midcingulate cortex (aMCC) during
inhibitory function tasks predicts activity in the aMCC and even the NPS dur-
ing subsequent pain processing (Silvestrini et al., 2020). The partial overlap
between inhibitory function and pain in neural circuits provides physiological
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evidence for their relationship, further indicating that pain affects the execution
of inhibitory function, and conversely, inhibitory function performance modu-
lates pain experience.

Pain Affects Inhibitory Function

Both experimental and chronic pain lead to decreased inhibitory function in in-
dividuals (Bunk et al., 2019). Pain captures attention through both bottom-up
and top-down processes (Sun et al., 2015), affecting individual performance in
inhibitory function tasks. However, laboratory tasks used to measure inhibitory
function include both information reception and information processing compo-
nents. Therefore, the inhibitory function typically measured encompasses both
monitoring and inhibition of conflicting information, with only the latter repre-
senting the motor system’ s intrinsic inhibition of conflicting information (Chen
et al., 2020). Consequently, inhibitory function itself, independent of labora-
tory tasks, emphasizes the top-down inhibition of conflicting information and
dominant responses when necessary.

Priority Processing of Pain Signals

When pain and inhibitory function occur simultaneously, why can’ t we selec-
tively ignore pain? As an alarm signal symbolizing bodily threat (Grayson,
2016), pain conflicts with humans’ most fundamental survival needs. Pain is in-
herently threatening, novel, and unpredictable, inevitably interrupting cognitive
functions and occupying absolute priority among cognitive objects (Eccleston
& Crombez, 1999). Both visual search and dot-probe tasks demonstrate that
pain signals can override other signals to be prioritized by the organism (Kars-
dorp et al., 2018; Notebaert et al., 2011). In chronic pain patients, long-term
suffering from pain-induced fear and anxiety shifts patients’ motivation from
completing goal-oriented tasks to controlling pain (Becker et al., 2018). This
motivational shift gives pain information input greater advantage, thereby in-
creasing attentional bias toward pain information (Crombez et al., 2013; Todd
et al., 2018). The special significance of pain to the organism overshadows other
signals in the process of entering consciousness; perhaps only signals that simi-
larly threaten basic bodily needs, such as hunger (Ponomarenko & Korotkova,
2018), can compete with it.

Pain-Evoked Self-Defense Mechanisms Compete with Inhibitory
Function for Cognitive Resources

Survival depends on the organism’ s dynamic equilibrium. As a salient sen-
sory stimulus that disrupts this balance, pain evokes purposeful actions in the
organism to maintain and restore equilibrium (Damasio & Carvalho, 2013). Sig-
nificant increases in defensive reflexes such as skin conductance, heart rate, and
eye blinking during pain (Bradley et al., 2008) symbolize pain’ s function in
activating individual self-defense mechanisms (Tabor et al., 2017). However,
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defensive reflexes are not direct consequences of nociceptive stimuli but rather
represent top-down cognitive control systems based on “self-protection” (Wall-
work et al., 2017). The DLPFC serves as a node in multiple important networks
and participates in top-down control of pain by the organism (Seminowicz &
Moayedi, 2017). Conscious identification of pain stimuli subsequently triggers
individual defense against pain. The DLPFC is only continuously activated af-
ter pain enters consciousness (Bastuji et al., 2016), indicating that the DLPFC
is not involved in bottom-up pain input but rather in pain-evoked self-defense
mechanisms. From an evolutionary perspective, DLPFC development originates
from the motor system (Wood & Grafman, 2003), while inhibition of conflicting
information in inhibitory function is driven by the motor system itself (Chen et
al., 2020) and completed through the frontoparietal control network (Hung et
al., 2018). Therefore, it can be argued that what affects inhibitory function is
not the pain signal itself but rather the self-defense mechanisms evoked by pain.

Cognitive resource theory posits that human cognitive resources are limited,
emphasizing competition for limited resources between dual tasks that share the
same resources. Pain-evoked self-defense mechanisms and inhibitory function
share top-down cognitive resources. When performing other inhibitory function
tasks during pain, the motor system must inhibit pain information on one hand
and conflicting information in the task on the other. Therefore, pain’ s impact
on inhibitory function stems from competition for cognitive resources between
self-defense mechanisms and inhibitory function.

The Influence of Inhibitory Function on Pain

As the COPES model indicates, pain does not unidirectionally affect inhibitory
function; inhibitory function can influence pain experience through the media-
tion of self-management. Longitudinal studies have shown that inhibitory func-
tion predicts the risk of developing chronic pain in healthy older adults five
years later (Rouch et al., 2021). Inhibitory function emphasizes the inhibition
of conflicting information and dominant responses (Miyake et al., 2000). Pain
threatens individuals’ needs for belonging, autonomy, and fairness (Karos et al.,
2018). The conflict between escaping from pain and approaching goal-oriented
tasks constitutes conflicting information. Moreover, the priority processing of
pain signals determines that pain-evoked defense mechanisms represent a dom-
inant response.

Inhibitory Function and Pain Sensitivity

Pain sensitivity represents vigilance to pain signals, facilitating increased pro-
cessing of nociceptive input. Chronic pain patients exhibit significantly higher
pain sensitivity than healthy individuals (Greenspan et al., 2011). In laboratory-
induced acute pain, inhibitory function is closely linked to pain sensitivity.
Specifically, higher inhibitory function is significantly associated with higher
pain tolerance and endurance intensity, as well as lower pain thresholds (Bjekié
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et al., 2018; Oosterman et al., 2010; Zhou, Kemp, et al., 2015). Transient de-
creases in pain sensitivity following exercise are also significantly correlated with
inhibitory function (Gajsar et al., 2020). Facilitated perception of pain stimuli
typically reflects the efficiency of endogenous pain inhibition, as endogenous
pain inhibition may indicate fundamental changes in the pain perception sys-
tem (Yarnitsky et al., 2014). Conditioned pain modulation (CPM) is commonly
used as an indicator of individual endogenous pain inhibition. Compared with
younger individuals, CPM efficiency declines in older adults (Tang et al., 2016).
With increasing age, declining inhibitory function in older adults positively cor-
relates with CPM, and this correlation remains significant after controlling for
age (Marouf et al., 2014), indicating the stability of the relationship between in-
hibitory function and CPM. Further research in older adults has found that low
cognitive function individuals exhibit poorer CPM compared to high cognitive
function individuals including inhibitory function (Lithfous et al., 2019).

The relationship between inhibitory function and CPM seems to partially ex-
plain the high risk of chronic pain in older adults; however, contradictory re-
sults also exist. Even though white matter connectivity between the DLPFC
and periaqueductal gray (PAG) can explain variance in CPM, inhibitory func-
tion shows no significant correlation with CPM (Bunk et al., 2020). Similarly,
contradictory results exist in the relationship between inhibitory function and
exercise-induced reductions in pain sensitivity (Gajsar et al., 2021). Inconsis-
tent results are often explained by different experimental paradigms, but more
importantly, they suggest weak associations between inhibitory function and
both CPM and pain sensitivity (Bunk et al., 2019). This indicates that other
moderating variables may exist between inhibitory function and pain sensitiv-
ity, or that inhibitory function may be more involved in other top-down pain
control systems (Verhoeven et al., 2014).

Inhibitory Function and Distraction Analgesia

Distraction analgesia can shift partial attention away from pain toward a dis-
traction task. As the difficulty of the distraction task increases, the perceived
pain intensity gradually decreases (Buhle & Wager, 2010; Rischer et al., 2020;
Verhoeven et al., 2011), and the effect of distraction analgesia significantly cor-
relates with inhibitory function (Rischer et al., 2020). Inhibitory function may
be involved in the process of shifting attention from pain to the distraction task,
as in younger individuals, the P3(Cz) component during the later inhibition
process of inhibitory function tasks significantly correlates with the degree of
pain neglect, a relationship not observed in older adults (Zhou, Després, et al.,
2015). This result may be due to abnormal inhibitory function in older adults
that prevents effective pain inhibition during tasks. Furthermore, distraction
analgesia can reflect not only the degree of pain avoidance and shift to distrac-
tion tasks but also the interference of pain on cognitive tasks. When using
a tone detection task as the distraction task, inhibitory function significantly
positively correlates with performance on the tone detection task (Karsdorp et

chinarxiv.org/items/chinaxiv-202111.00047 Machine Translation


https://chinarxiv.org/items/chinaxiv-202111.00047

ChinaRxiv [$X]

al., 2014; Verhoeven et al., 2011). Even in studies where inhibitory function
is not associated with pain perception, inhibitory function can still predict per-
formance on the tone detection task (Verhoeven et al., 2014), indicating that
high inhibitory function individuals experience less pain interference compared
to low inhibitory function individuals.

Further research indicates that other moderating variables exist between in-
hibitory function and distraction task performance, such as pain-related fear.
When pain-related fear is low, inhibitory function can predict hit rates in distrac-
tion tasks, but this predictive relationship is not significant when pain-related
fear is high (Karsdorp et al., 2014). Two explanations exist for this result: first,
higher pain-related fear promotes greater pain escape rather than top-down
pain inhibition; second, higher pain-related fear evokes another automatic pain
inhibition system that compensates for the role of inhibitory function. Inter-
estingly, higher inhibitory function can accelerate the extinction of pain-related
fear (Niederstrasser et al., 2017), indicating that inhibitory function can reduce
pain interference in cognitive tasks by inhibiting pain-related fear. In addition
to pain-related fear, pain catastrophizing also moderates the relationship be-
tween inhibitory function and distraction analgesia effects. Under low pain
catastrophizing conditions, the relationship between inhibitory function and
pain intensity reduction through distraction is not significant, whereas under
high pain catastrophizing conditions, inhibitory function significantly positively
correlates with reduced pain intensity (Rischer et al., 2020). Reduced pain in-
tensity facilitates better cognitive performance. Pain catastrophizing increases
pain’ s capture of attention, and the correlation between inhibitory function and
analgesic effects only under high pain catastrophizing conditions demonstrates
the unique role of inhibitory function in distraction analgesia, with the DLPFC
also showing specificity in distraction analgesia (Zhao et al., 2021).

Although numerous studies indicate that better inhibitory function improves
pain experience and reduces pain interference, regrettably, because inhibitory
function as an individual trait variable is difficult to manipulate, most research
remains correlational. Future studies need to control inhibitory function (e.g.,
through cognitive training to enhance inhibitory function) to clarify the causal
relationship between inhibitory function and different aspects of pain.

The Role of Inhibitory Function in Pain Chronification and
the Perpetuation of Chronic Pain

Many chronic pain conditions have no clear etiology, with the only explanation
being tissue damage in a body part resulting from previous acute pain. How
acute pain transforms into chronic pain remains an unresolved question. Bor-
sook et al. (2018) propose that the development of chronic pain involves changes
in brain network efficiency, connectivity, and strength. Repeated episodes of
pain, accompanied by emotional and cognitive changes, drive gradual quantita-
tive changes in individual brain networks toward chronic pain, with the final
qualitative change making chronic pain possible. Thinner DLPFC can increase
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the risk of chronic pain, and during chronic pain, the DLPFC exhibits persis-
tent structural and functional deficits, which can be reversed upon chronic pain
recovery (Seminowicz & Moayedi, 2017; Seminowicz et al., 2011; Ceko et al.,
2015). The entire process from acute to chronic pain and recovery is accompa-
nied by DLPFC changes, indicating that top-down pain control systems play an
important role in pain chronification and the perpetuation of chronic pain.

Pain Expectation is Accompanied by DLPFC Activation

Frequent pain experiences endow pain with special meaning, and cognition can
manipulate the final output of pain perception. Expectation is a precursor to
pain perception. Pain stimuli contrast with pain expectations; when consistent,
existing pain meaning is maintained, but when inconsistent, learning updates
pain meaning to form expectations for the next pain occurrence (Wiech, 2016).
Using placebos to manipulate pain expectations significantly activates bilateral
DLPFC, and this activation negatively correlates with subsequent pain reduc-
tion intensity (Wager et al., 2004). Both high and low expectations of pain
intensity significantly activate the DLPFC, with activation significantly higher
for high expectations than for low expectations (Lobanov et al., 2014). This
result suggests that when the DLPFC encodes pain expectations, if the impend-
ing pain is anticipated to be high-intensity, it evokes a higher degree of pain
descending inhibitory systems, as DLPFC activation also signifies increased self-
control over pain (Wiech et al., 2006). Moreover, DLPFC activation is higher
when pain stimuli and expectations are inconsistent compared to when they are
consistent (Henderson et al., 2020), indicating that more inhibitory function is
needed to suppress conflicting information arising from inconsistency between
pain stimuli and expectations.

Although no direct evidence points to inhibitory function, the role of the DLPFC
in pain expectation suggests that the emergence of pain expectation sponta-
neously activates inhibitory function to prepare for suppressing impending pain
information. When pain stimuli and expectations are inconsistent, inhibitory
function suppresses inconsistent information to align pain stimuli with expec-
tations, thereby reducing the deterioration of subsequent pain expectations.
Pain expectations are updated from previous to subsequent occurrences through
learning, making the role of inhibitory function particularly important in pain
learning processes.

High Inhibitory Function Reduces Pain Interference

The new generation fear-avoidance model (Crombez et al., 2012) emphasizes the
motivational function of pain. Acute pain only briefly interferes with daily ac-
tivities without affecting individuals’ motivation to pursue other goal-oriented
tasks. In contrast, persistent pain continuously affects daily activities, with
motivation to complete daily activities being chronically hindered by motiva-
tion to avoid pain. Moreover, chronic interference of daily activities by pain
intensifies individuals’ aversion and fear of pain, thereby increasing expected
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pain intensity when pain next occurs. When individuals perceive pain as highly
threatening, pain-related fear enhances motivation to avoid pain, further inter-
fering with daily activities to a greater extent (Vlaeyen et al., 2016). Therefore,
pain interference with daily activities is an important factor in maintaining and
developing chronic pain, to the extent that chronic pain can be redefined as
chronic interference (Eccleston & Crombez, 1999).

Performance on distraction tasks in distraction analgesia studies can measure
the degree of pain interference in individuals, with better distraction task per-
formance indicating less pain interference. Numerous studies have found that
inhibitory function positively correlates with distraction task performance (Kars-
dorp et al., 2014; Verhoeven et al., 2014; Verhoeven et al., 2011), indicating that
chronic pain patients with high inhibitory function can better suppress pain
interference with daily activities. Reduced pain interference can decrease sub-
sequent negative expectations of pain, thereby reducing inconsistency between
pain stimuli and expectations. In this case, pain meaning will be redefined, and
learning new pain meaning will help prevent pain chronification and the perpet-
uation of chronic pain. Conversely, when reduced pain interference increases
positive expectations of pain, it facilitates chronic pain recovery.

Summary

[Figure 1: see original paper] The Interaction Between Pain and Inhibitory
Function
Note: “-” indicates decrease, “+" indicates increase.

Based on the COPES model framework, the interaction between pain and in-
hibitory function (as shown in Figure 1) is an important factor in pain chronifica-
tion and the perpetuation of chronic pain. On one hand, pain evokes individual
self-defense mechanisms that compete with inhibitory function for cognitive re-
sources in top-down pain control. Pain signals threaten basic human survival
needs, making it unavoidable to prioritize pain inhibition when inhibiting pain
and other tasks occur simultaneously, thus pain inevitably interferes with in-
hibitory function. On the other hand, inhibitory function also affects pain expe-
rience. High inhibitory function individuals exhibit lower pain sensitivity, and
more importantly, inhibitory function influences pain interference with daily
activities. Compared with low inhibitory function individuals, high inhibitory
function individuals demonstrate higher efficiency in coping with pain interfer-
ence, thereby reducing negative experiences caused by pain interference. Learn-
ing from reduced negative experiences can update pain meaning and increase
positive expectations for the next pain occurrence.

Clinical Application of Inhibitory Function Interventions for Chronic
Pain

Young people currently experiencing chronic pain or who have recovered from
chronic pain exhibit significantly higher inhibitory function than young peo-
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ple who have never experienced chronic pain (Hollins et al., 2020). Stronger
frontal lobe function in young people enables inhibitory function training dur-
ing chronic pain, whereas older adults with poorer frontal lobe function cannot
reverse inhibitory function during chronic pain. This result not only explains
why older adults have higher chronic pain risk than young people but also high-
lights the special significance of inhibitory function training for treating chronic
pain in elderly patients. Pharmacological treatment increases drug dependence
in chronic pain patients, which is particularly detrimental for older adults with
already declining physical function (Zhang et al., 2021), whereas inhibitory func-
tion training directly targets functional reconstruction in chronic pain patients.
Clinical research can combine inhibitory function with other effective interven-
tions such as exercise, music, and optimism to a greater extent reduce drug
dependence and pain experience in chronic pain patients, enabling them to
autonomously control pain through their own capacity rather than relying on
passive pharmacological control.

The difficulty of experimentally controlling inhibitory function has resulted in
numerous correlational studies, leaving the cognitive mechanisms through which
inhibitory function affects pain experience unclear. Although longitudinal stud-
ies show that inhibitory function can predict chronic pain (Rouch et al., 2021),
pain chronification encompasses multiple complex experiences including sensory,
cognitive, affective, and motivational components, making it impossible to spec-
ify the uniqueness of inhibitory function in predicting chronic pain. DLPFC
changes accompanying pain expectation indirectly reflect the relationship be-
tween inhibitory function and pain expectation, but substantial research is still
needed to directly investigate the role of inhibitory function in pain expectation.
The relationship between inhibitory function and pain interference demonstrates
stability. Research shows that trait anxiety and trait mindfulness moderate the
trade-off between pain perception and pain interference (Tabry et al., 2020),
but whether they moderate the relationship between inhibitory function and
pain interference requires further investigation. FExploring moderating factors
in the relationship between inhibitory function and pain interference can deepen
understanding of the cognitive mechanisms and individual differences in how in-
hibitory function affects pain interference. In summary, future research should
employ methods to control inhibitory function to clarify causal relationships
between inhibitory function and pain, which will facilitate targeted clinical in-
terventions using inhibitory function for chronic pain.

Exploring the Role of Inhibitory Function in Pain Fear Extinction

Pain-related fear can strengthen the connection between conditioned and uncon-
ditioned stimuli, leading to generalization of pain fear and further deteriorating
pain perception and psychological experience in chronic pain patients (Su et al.,
2016; Zheng et al., 2016). High and low inhibitory function individuals show
no difference in the intensity of pain fear generalization, but low inhibitory
function individuals extinguish pain fear generalization more slowly than high
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inhibitory function individuals (Niederstrasser et al., 2017). When fear of equal
intensity emerges, low inhibitory function individuals have difficulty inhibiting
fear responses, resulting in longer-lasting fear than in high inhibitory function
individuals. Since current psychological-behavioral therapies for pain fear ex-
tinction show unstable effects (Wang et al., 2017), further exploring the role of
inhibitory function in pain fear extinction can enhance intervention effectiveness.
Similar to pain fear extinction, whether the extinction speed of pain perception
and pain catastrophizing processes is affected by inhibitory function, and the
relationship between DLPFC changes during pain relief and inhibitory function,
remain questions for future research to clarify.
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