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kind of pain (e.g. headache, migraine, back pain, musculo-
skeletal pain, or fibromyalgia) [3]. The review by West et al. 
noted that CP may lead to anxiety, catastrophizing, depres-
sion, fatigue or interfere with undertaking usual chores and 
activities, thus decreasing living standards and increasing 
medical expenses of individuals [4]. Since it affects more 
individuals than cancer, heart disease and diabetes, review-
ing good practices for coping with CP is extremely impor-
tant [5]. Yet, none of the most widely used pharmacological, 
medical or surgical treatments are effective for relieving 
pain or significantly boosting people’s physical and emo-
tional functions so it requires addressing psychological fac-
tors to cope with CP experience [6]. CP has a significant 
negative impact on brain areas involved in cognitive and 

Introduction

Pain is one of the most universal experiences of humans and 
sometimes persists beyond the usual recovery period. It is 
usually defined as chronic when it lasts or recurs for more 
than 3 to 6 months [1, 2]. Chronic pain (CP) might be any 
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Abstract
Purpose of Review  Psychological practices have emerged as promising treatments for coping with chronic pain (CP) as a 
psychological resilience (PR) enhancer mechanism. These practices contain cognitive, behavioral and emotional modula-
tion of pain. In this regard, classical cognitive-behavioral therapy (CBT) and current trends in CBT, including acceptance 
and commitment therapy and mindfulness-based practices may demonstrate significant improvements in pain perception, 
physical functioning, catastrophic beliefs and fear-avoidance behaviors among patients with CP. However, understanding the 
neurocognitive mechanisms of these practices includes challenges, such as the need to identify associated brain regions with 
PR to CP. Our review explored psychological practices to enhance PR as a dynamic neurocognitive process (e.g., changing 
affect) rather than only being a static trait.
Recent Findings  Psychological practices have promising results in improving positive outcomes for CP sufferers. To illus-
trate, along with superior PR scores, higher positive affect, adaptive pain beliefs, and physical functioning were reported 
after these practices. Conversely, lower pain catastrophizing, pain-related fear-avoidance, and self-reported pain ratings were 
seen as PR factors. Moreover, enhanced PR process may be associated with increased activity of the brain regions, including 
prefrontal cortex and orbitofrontal cortex, whereas diminished activity, reactivity, and functional connectivity in the anterior 
cingulate cortex, amygdala and insula.
Summary  This review discusses the neurocognitive modulation of CP through psychological practices and highlights the 
role of enhancing the PR process for individuals with CP. As the field continues to evolve, understanding the importance of 
psychological practices to develop PR-related factors is crucial for increasing pain management outcomes.
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emotional modulation of pain [7]. However, regulating 
emotions and attention by promoting active efforts such as 
practicing reappraisal, acceptance, distancing or imagery 
strategies may strongly modulate pain perception (PP) [8]. 
Moreover, applying emotion and attention regulation strat-
egies may be associated with an enhanced psychological 
resilience (PR) process, which is an important concept in 
pain modulation [9].

Psychological resilience (PR) is evaluated as a new 
paradigm for adaptation to CP. While “higher-order” PR 
resources are evaluated as stable positive characteristics 
such as extroversion or optimism, “state” resilience fac-
tors can provide a more evolving form of PR on the daily 
adaptation to CP, such as daily changes in positive affect 
or favorable social interactions [10]. In fact, PR may shape 
how people perceive their pain and react to the pain epi-
sodes, thus influencing the pain affect (e.g., unpleasantness) 
and therapeutic outcomes [11]. However, not all individuals 
who encounter adverse experiences, like pain show posi-
tive adaptation, Therefore, there is a great interest in under-
standing what makes some individuals with CP resilient and 
how PR is increased [5, 9]. While genetic factors have a sig-
nificant role in building PR, cognition–emotion–perception 
processes regulate in coping with adversity. A cognitively 
based evaluation of an adverse experience shapes an indi-
vidual’s positive adaptation. Since the pain experience is an 
unexpected life event, it may increase individuals’ aware-
ness of physical PP which leads to maladaptive behaviors 
(e.g., avoidance of activities) [9]. However, psychological 
practices, such as varied forms of cognitive behavioral ther-
apies (CBT) may enhance the PR process for the positive 
adaptation to living with CP [4, 5, 12].

This review aims to critically examine psychological 
practices with a particular focus on CBT-based perspec-
tive to enhance the PR process for those with CP, suggest-
ing that PR is a dynamic neurocognitive process rather than 
only being a static trait. This article might be substantial to 
compile neurocognitive aspects of pain management as a 
psychotherapeutic intervention. Along with classical CBT, 
we cover current trends in CBT, including acceptance and 
commitment therapy (ACT) and mindfulness-based strate-
gies. Thus, both chronic pain sufferers and mental health 
professionals can utilize this review as a prominent resource 
to alleviate subjective physical pain and its negative impacts 
on patients’ functional status. Certain strategies which are 
activated endogenously by cognitive, behavioral and emo-
tional factors may decrease afferent nociceptive signals 
to the brain and activate descending pain modulatory sys-
tem (DPMS) as a natural pain killing mechanism [7]. As 
discussed in the next section, we review PR as a dynamic 
process for positive CP adaptation. Thereafter, we cover 
cardinal psychological practices to enhance the PR process 

for coping with CP. Later, we explain limitations and future 
directions. Lastly, we conclude the paper by highlighting the 
importance of neurocognitive modulation of pain in the PR 
process.

Psychological Resilience: A Dynamic Process 
for the Positive Adaptation to Chronic Pain 
Experience

PR is defined as a dynamic process which is associated with 
both stable individual characteristics (resilience resources) 
and state factors (resilience mechanisms) to bounce back 
and adapt to adverse outcomes over time [13]. Therefore, 
it is best conceptualized PR as a dynamic process deter-
mined not only by the individual characteristics, but also 
by psychological factors that are presented to the advantage 
of the person for successful adaptation to living with CP 
[10]. From this perspective, it is possible for anyone to be 
taught to engage in using different protective factors that 
may be available to them [13, 14]. For instance, while a 
particular activity might be amusing and valuable for one’s 
daily life, it can aggravate pain after a certain time, how-
ever, a person can show a positive adaptation to his pain by 
using adaptive strategies, such as cognitive reappraisal (i.e., 
changing how one interprets the meaning of his emotions 
or thoughts about aversive stimuli) to think the pain experi-
ence as an opportunity to find new activities that will be less 
likely to cause pain (e.g., shifting from cycling to walking) 
instead of interpreting it as a catastrophic even [15]. Due 
to the dynamic neurocognitive nature of PR, it might be 
associated with various cognitive-behavioral mechanisms, 
including adaptive emotion regulation (ER) strategies and 
certain brain regions [16, 17]. Recent developments in CBT, 
including mindfulness and ACT interventions were found 
effective for CP sufferers [6, 12, 18, 19].

PP is often shaped by somatosensory information result-
ing from actual threat to the body, it may be also affected 
by emotions, beliefs, expectations or attention [8]. Accord-
ing to the gate control theory of pain, the spinal cord is the 
first main meeting point for the nervous system to drive the 
sensory experiences and behavioral responses. There is a 
gate mechanism for pain modulation located in the dorsal 
horn of the spinal cord [20]. To perceive a sensation as pain, 
pain signals need to be passed through to the brain from the 
gates. When the gates are more open than at other times, 
pain signals are more likely to go through to the brain and 
people experience a high level of pain. However, if the gates 
are more closed, pain signals will be blocked from traveling 
up to the brain and people feel less pain. The theory sug-
gests that psychological factors, such as emotions, attention 
or past experiences may influence PP by regulating the gate 
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system [21]. Anxiety, worry or depression can aggravate 
pain by activating the central control trigger so that the gate 
is opened, whereas distraction, relaxation or positive emo-
tions can lead to the gate to be closed and it decreases PP 
[22].

As with PP, PR is a top-down process (initiated with 
thoughts, knowledge, experience, emotions, or expecta-
tions) and bottom-up system (initiated with sensory input 
or the stimulus) to maintain adaptive projection between the 
perceived adverse event and the sensory stimulus [9].While 
ascending sensory pathways work in a bottom-up manner, 
descending sensory pathways (also called DPMS) work in a 
top-down way [23]. DPMS is significantly affected by psy-
chological factors and altered activities of neurotransmitters 
(e.g., serotonin and norepinephrine) in DPMS can be seen in 
CP conditions [24]. DPMS includes facilitatory and inhibi-
tory pain pathways. In other words, descending facilitatory 
pain pathways (DFPP) are responsible for enhancing PP, 
whereas descending inhibitory pain pathways (DIPP) sup-
press it at the spinal level) [25]. Increased activity in the 
DFPP and diminished activity in the DIPP within the spinal 
cord dorsal horn contributes to the development of CP. While 
pharmacological treatment may restore the balance between 
the two pathways by decreasing the DFPP and enhancing 
the DIPP activity, this treatment may be associated with 
certain characteristic side effects (e.g., nausea, vomiting), 
tolerance and drug dependence [24]. Conversely, enhancing 
PR processes can activate DPMS to provide adaptive pain 
modulation that can influence PP and nociceptive process-
ing in certain brain regions, thus regulating cognitive (e.g., 
interpreting the meaning of pain) and emotional factors 
(e.g., inducing positive emotion despite pain) [25, 26].

The fear-avoidance models describe how some individu-
als who experience acute pain may become trapped into a 
vicious circle of chronic suffering. It suggests that patients 
who interpret pain as non-harmful can confront their fears 
and continue with engaging daily activities despite pain, 
which in turn leads to a reduction in fear and recovery in 
pain over time, whereas patients who interpret pain as a 
catastrophic threat go into a vicious circle that leads to fear, 
which in turn influences defensive responses, such as avoid-
ance behaviors and hypervigilance (a state of heightened 
awareness to sense of pain) [27, 28]. An excessive irratio-
nal fear of movements or physical activities is sometimes 
termed ‘‘kinesiophobia’’ [29] Gracely et al. showed positive 
relationship between catastrophizing scores and increased 
activity in brain areas related to attention to pain (dorsal 
anterior cingulate cortex (ACC), dorsolateral prefrontal 
cortex (PFC), anticipation of pain (medial frontal cortex 
(mPFC), cerebellum), emotional aspects of pain (claustrum, 
closely connected to amygdala) and motor control [30]. 
ACC and insula are the brain regions particularly related 

to pain unpleasantness and encoding emotional and atten-
tional aspects of pain [7]. The review by Sturgeon et al. 
indicated that diminished activity, reactivity, and functional 
connectivity in amygdala (fear network in the brain), ACC 
and insula may be related to greater PR, whereas high PFC 
activity may be associated with superior PR [31].

Since the brain regions involved in pain processing are 
also crucial for emotion and attention, PP may be signifi-
cantly affected by emotional states and attentional factors 
[7]. Pain leads to a potent reflex sensory response accom-
panied by a rapid autonomic and delayed neuroendocrine 
responses mediated by the sympathoadrenal and hypothal-
amo-pituitary-adrenal (HPA) axis in that order [32]. Like-
wise, the sympathetic nervous system (SNS), HPA axis and 
the dopaminergic and serotonergic neurotransmitter systems 
are associated with the neurobiology of PR and responsible 
for managing the stress responses [33]. When the human 
body experiences a perceived harmful event, it signals the 
brain to prepare for fight or flight responses. Likewise, in 
response to pain, increased activity occurs in the SNS and 
it triggers physiological hyperarousal. Therefore, structural 
changes can be seen in key regions of the brain in chronic 
pain experience and the brain regions that process sensory 
and cognitive-emotional aspects may lead to maladaptive 
neurobiological alterations in pain processing pathways 
which increases pain sensitivity and decreases modulation 
of pain [34].

Although adverse experiences may disrupt brain net-
works (e.g., mPFC function) and leads to maladaptive 
cognitive ER processes to adapt to stressful situations, 
including pain [35, 9], increased gray matter volume in the 
particular brain regions, such as in PFC or somatosensory 
cortex (SSC) may contribute to enhancing PR and reduc-
ing pain catastrophizing in those with CP [31]. The review 
stated that mPFC is one of the key regions of PP and can 
regulate cognitive appraisal to promote PR as a protec-
tive factor in the face of adversities [9]. Nonetheless, the 
human brain has a time-varying malleability and ability to 
change so it can evolve its structure to adapt to adverse life 
experiences. This adaptation ability is usually described as 
plasticity and individuals with higher PR can show more 
positive adaptations to adversities [36]. Moreover, Hans-
sen et al. noted the role of positive affect as a PR factor 
in CP experience, which influences nervous, endocrine, and 
immune responses for the adaptation to persistent pain [34]. 
For instance, the orbitofrontal cortex (OFC) is responsible 
for emotion-guided behaviors and researchers found that 
boosting positive mood and attitude changes toward pain 
was associated with increased OFC activity [37].

As a result, adaptive ER strategies, particularly reap-
praisal and acceptance may relieve negative emotions as a 
booster in the PR process for the modulation of pain [17, 31]. 
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with CP [46]. They noted that most interventions were not 
effective in enhancing work outcomes or key PR factors but 
some raised health-related quality of life. Researchers found 
that slower return to work was associated with higher pain-
avoidance beliefs [47, 48]. On the contrary, higher PR was 
related to lower avoidance of pain and greater pain accep-
tance [38, 39]. Therefore, the fear of pain is one of the emo-
tions that is identified as crucial in the pain experience which 
may lead to avoidance of activities, such as work or physical 
activities [28]. Although feeling fear of pain and showing 
safety behaviors after injury are vital responses for patients 
to protect themselves, avoidance from daily activities or 
certain movements may lead to functional disabilities and 
extreme guarding behaviors [43, 50]. However, researchers 
show PR as a protective pathway from functional impair-
ment to fear-avoidance in CP [38, 49, 51].

Moreover, avoidance-based coping makes individuals 
more vulnerable to maladaptive responses to pain while 
approach-focused coping contributes to the PR process in 
pain experience [52]. Kranz et al. found that individuals 
who show pain willingness (a component of pain accep-
tance with an open attitude to experience pain without 
using unnecessary avoidance and control) mainly reduced 
their negative affect and individuals with greater levels of 
activity engagement (a component of pain acceptance with 
an open behavior for pursuing activities) are also better in 
boosting their positive emotions despite their pain [53]. 
Exercise therapy with special focus on perceptions and cog-
nitions (e.g., reframing pain memories and imagination of 
certain feared movements) may play a significant role in 
retraining the brain about fears and maladaptive percep-
tions [54]. Dance/movement therapy (DMT) that promotes 
psychotherapeutic use of movement may also build PR for 
those with CP by improving patients’ sense of control, creat-
ing mind-body connection, connecting to others, reframing 
and raising emotional wellbeing [55]. Shim et al. found that 
DMT provided significant improvements not only in PR but 
also in kinesiophobia, body awareness and pain intensity 
[56]. Therefore, interventions that promote positive affect 
may contribute to the PR process in pain modulation and 
self-reported pain ratings [7, 57], thus decreasing pain sen-
sitivity and increasing well-being [34].

Lastly, increasing positive psychological resources (e.g., 
hope, optimism) may also foster PR for those with CP [52, 
58]. For instance, the best possible self exercise is one of the 
empirically-supported interventions to induce optimism. In 
this technique, patients with CP are instructed to imagine 
and write about their best possible selves about the future. 
This manipulation led to lower pain intensity and decreased 
situational pain catastrophizing [59]. The self-directed tech-
nique of written emotional description (therapeutic writing) 
might also increase emotional awareness, while helping 

Pain acceptance is one of the ER strategies that is strongly 
associated with PR [38]. It refers to acknowledging pain by 
turning one’s focus towards functional goals and engage-
ment in daily life activities (e.g., joining a meeting despite 
pain), thus promoting better adaptation to CP [39]. Reap-
praisal of pain was also found related to PR [40]. Goldin et 
al. revealed that reappraisal created more brain activation in 
various brain regions (e.g., dorsomedial PFC), lesser brain 
responses in amygdala and higher heart rate than accep-
tance, suggesting that reappraisal can be more effective in 
down-regulating negative emotion and more effortful than 
acceptance [41]. McRae et al. showed that reappraisal led 
to an enhanced activation in mPFC and anterior temporal 
regions which are associated with processing of affective 
meaning, whereas distraction (i.e., focusing the mind on 
something other than negative affect or pain) led to a more 
significant decrease in amygdala activation than reappraisal 
activation in PFC and parietal regions which is associated 
with selective attention [42]. However, Haspert found a 
negative relationship between distraction and PR to CP [17].

Thus, technological developments in neuroimaging and 
in measuring the biopsychological aspects of CP provides 
prominent information regarding the neurobiology of PR 
and PP processes in CP sufferers. Neurocognitive results 
showed that ER plays a significant role in PR process and 
cognitive-behavioral modulation of pain [9]. Although 
going through adverse experiences may sometimes impair 
brain networks, certain individuals are more resilient to cope 
with stressful situations [34]. However, thanks to the neural 
plasticity of the brain, each individual has a unique ability to 
alter their neurocognitive structure and function which may 
lead to improvements in their PR process [36]. In response 
to this ability to change, clinicians have developed empiri-
cally supported psychological practices for patients with CP 
[12, 43, 44]. In the next part of our review, we will cover 
these practices for adults with CP problems, while bringing 
up CP modulation strategies and any element of PR to suc-
cessfully adapt to living with CP.

Interventions to Foster Psychological 
Resilience Process for Patients with Chronic 
Pain

PR factors, such as positive affect, adaptive pain beliefs 
or pain acceptance can relieve pain-related distress and 
improve psychosocial and physical functioning [45]. A sys-
tematic review conducted by Wainwright et al. operation-
alized PR as self-efficacy, active coping, positive affect, 
positive growth, positive reinforcement, optimism, purpose 
in life, and acceptance in order to examine the impacts of 
PR interventions on promoting return to work for those 
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fear may lead to increasing risk to respond to false threat 
alarms, which may trigger persistent fear and avoidance 
behaviors in CP, while bearing to missing positive threat 
alarms [29]. Seminowicz et al. showed that CBT in CP may 
change the perception of noxious signals and decrease pain 
catastrophizing, while raising gray matter in prefrontal and 
somatosensory brain regions, as well as pregenual ACC 
and posterior parietal cortex [44]. This finding may indi-
cate improved cognitive reappraisal of pain, an adaptive ER 
strategy which may foster PR process [9].

Exposure in vivo was found to be a highly effective treat-
ment to reduce pain related fear-avoidance, catastrophizing, 
and disability [50, 69, 70]. It is one of the CBT techniques 
particularly for phobias and originally mentioned as graded 
exposure and it was adapted to target avoidance behaviors 
of patients with pain-related fear [71]. It involves gradual 
confrontation with everyday activities or movements in 
which individuals have catastrophic expectations and avoid 
doing them [50]. Studies revealed that despite the expo-
sure to activities during the intervention period, pain didn’t 
increase, rather it decreased [43, 50]. Therefore, engaging 
in the feared activity or movement until individuals become 
convinced that the movement can be done without pain or 
anxiety may contribute to the PR process [69]. Individuals 
with more frequent pain appraisals as a challenge, greater 
pain self-efficacy, lower pain catastrophizing and less pain-
related dysfunction were associated with higher PR scores 
[40]. However, it is important to consider that decline in 
fear-avoidance may not always lead to decrease in pain or 
disability [69].

Moreover, CBT in CP involves relaxation training to 
decrease stress and muscle tension by using deep breath-
ing exercises, progressive muscle relaxation, meditation and 
visualization. Relaxation training aims to decrease the activ-
ity of the sympathetic nervous system while coping with 
stress and anxiety [68, 72]. Attention management strate-
gies (e.g., distracting attention by focusing on breath) can 
be used in therapy for diverting attention from pain [73]. 
Pain-related stimuli may enhance the perceived severity 
of pain sensation since experiencing a negative emotion 
may increase the perceived unpleasantness of the pain and 
attentional bias toward aversive stimuli. Thus, both atten-
tional and ER mechanisms may have an important role in 
modulating PP [7] and fostering PR process [9]. By using 
real-time functional MRI (rtfMRI) to guide pain reliev-
ing training, subjects were given several cognitive strate-
gies that they could use to manipulate activity in the rostral 
ACC, a region presumably involved in PP and regulation. 
After the training, they reported alleviation in their ongoing 
level of CP [74].

Consequently, combining CBT with adaptive cognitive 
ER strategies may enhance PR to CP [62]. Moreover, CBT 

individuals to express their positive feelings in language 
[60]. Individuals with continuous positive and reliable social 
engagements may have higher resilient outcomes for the 
successful adaptation to pain [10]. Self-help interventions 
(e.g., books, digital platforms) allied with therapist support 
may also foster PR factors, including acceptance, commit-
ment to values, quality of life and life satisfaction for those 
with CP [61]. CBT combined with adaptive cognitive ER 
strategies were found efficient in boosting PR, mindfulness 
and quality of life of CP patients [62]. Both traditional CBT 
and third wave CBT, such as ACT may play a crucial role in 
CP experience to enhance PR process [12, 63, 64, 65].

Overview of CBT in Chronic Pain Experience

CBT is a prevalent treatment, alone or together with medical 
or interdisciplinary treatments, for individuals with all types 
of CP problems [66]. CBT was found effective in enhancing 
PR in patients with CP [62, 63]. Traditional CBT aims to 
decrease patients’ maladaptive thoughts and behaviors (e.g., 
catastrophic beliefs, avoidance of daily activities, limping), 
while increasing adaptive beliefs and physical functioning 
(e.g., finding new activities or to re-join in pleasurable activi-
ties if possible) [18, 66]. Strengths-based CBT suggests that 
individuals are generally unaware of their strengths and do 
not see themselves as resilient but they are already resilient 
in the areas of their interests, committed actions or pleasur-
able activities since the more they sustain an activity over 
time, the more they will build PR in the face of adversi-
ties. Thus, therapists should look for “hidden strengths” in 
patients’ everyday lives and raise their strengths into their 
awareness [67]. CBT includes a variety of exercises, such 
as encouraging walking programs to increase engagement 
to meaningful activities but certain physical movements or 
activities can lead to an increase in pain severity. Therefore, 
CBT therapists encourage individuals with CP to find new 
ways of doing enjoyable activities that will be less likely to 
cause pain [68].

However, experimental studies revealed that individu-
als with CP, particularly musculoskeletal pain may acquire 
fear between neutral movements and pain by associative 
learning. The movements (conditional stimulus) previ-
ously paired with pain (unconditional stimulus) may sig-
nal danger and hence start eliciting defensive conditional 
fear responses, such as avoidance behaviors compared to 
similar movements that were never followed by pain [27]. 
The fear-avoidance may spread even beyond movements or 
activities that were associated with pain during the initial 
pain episode. When a movement predicts pain, pain-related 
fear may spread selectively to novel movements related to 
the original painful movement, and not to those similar with 
original non-painful movement. Such a generalization of 
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moment), noticing thoughts rather than caught up into them, 
and understanding that experiences, thoughts and emotions 
have ever-changing content [83]. The review by Esteve and 
Ramírez-Maestre stated that the concepts of PR and accep-
tance are interconnected and resilient people are more likely 
to perform an accepting attitude in life and will possibly 
develop accepting behavior toward CP [84].

Studies revealed that acceptance increases pain willingness 
and pain tolerance compared to distraction or control strategies 
[85]. Acceptance is a promising strategy as part of the ACT 
and mindfulness practices, while reappraisal and distraction 
are more CBT oriented strategies [17]. Hatami et al. found that 
both CBT and ACT have fundamental effects on PR in patients 
with CP [62]. While the former focuses on working toward 
behavioral goals and problem solving (e.g., increasing behav-
ioral activation), along with activity pacing, relaxation training 
and cognitive restructuring [66], the latter often uses experien-
tial strategies such as metaphors, exercises and paradoxes in 
order to weaken the literal language functions and feel more 
real and tangible in an accepting way [81]. For instance, in the 
metaphor of rope pulling, it is assumed that people pull a rope 
against their inner discontents and it is encouraged to leave 
the rope and go on their way together with the discontents that 
force them. Esmaeili et al. found that ACT enhanced PR and 
decreased perfectionism in migraine patients while encourag-
ing them to cope with avoided situations and increasing com-
mitted actions [65].

Although it is advisable to use mindfulness exercises in 
ACT, it is not compulsory. Formal mindfulness is evaluated 
as intentional and non-judgmental awareness which contains 
Mindfulness-based Stress Reduction (MBSR) and Mindful-
ness-based Cognitive Therapy (MBCT) [6]. On the one hand, 
MBSR is a group intervention that promises to help with the 
treatment of CP and the decrease in physical functioning and 
psychological well-being due to pain experience. It consists of 
a variety of techniques including body scan, in which patients 
scan each part of their body for pain, pressure or tension; 
awareness of breathing and emotions, which entails paying 
attention to breathing and accepting emotions as they happen; 
mindful yoga, which includes to paying attention to movements 
of the body, and mindfulness in daily life to bring awareness to 
walking, eating, or listening [19]. On the other hand, MBCT is 
an evidence-based pain treatment that integrates both MBSR 
activities (e.g., body scan) and classical CBT techniques (e.g., 
activity planning) [78]. Mindfulness-based CP management 
provided moderate to large effects not only in PR but also in 
pain management, acceptance, mental-health-related quality 
of life, psychopathological symptoms, use of analgesics, self-
blame and negative thoughts in general [86].

Thus, the cognitive, behavioral and emotional changes 
which contribute to the positive adaptation to CP may enhance 
the PR process [5, 9]. Zeidan et al. showed that mindfulness 

is an effective treatment not only for relieving subjective 
pain experience but also to increase pain-evoked neural acti-
vation, including dorsolateral and ventrolateral PFC regions 
that are responsible for modulating pain [75]. Researchers 
noted that the pain-evoked activity in the S1, insula and 
ACC, is stronger when a person focuses on pain compared 
to when he is distracted from pain. However, when people 
deliberately direct their attention to or away from a painful 
stimulus, attention-related changes in pain-evoked activ-
ity in the insula are associated with activity in the superior 
parietal cortex, the region that gives the attentional biasing 
signal for the attentional modulation of pain [7]. Paying 
attention to negative emotional stimuli has been associated 
with maladaptive psychophysiological responses to stress-
ful events. Therefore, enhancing attentional bias towards 
positive emotional stimuli may be a protective resource that 
contributes to the PR process [76].

Examining ACT and Mindfulness-Based Practices in 
Chronic Pain Experience

Clinicians have developed three approaches or “waves” of 
CBT. While the first two waves have a prevalent attention on 
either cognitive therapy or behavior therapy, it is somewhat 
hard to identify the “third wave”. Although the term “third 
wave” is not used so often in CP management, the devel-
opments in CBT provided wider treatment options in cop-
ing with CP experience [77]. Third-wave CBT approaches, 
particularly mindfulness and ACT have been predominant 
clinical practices in CP modulation [62, 78, 79]. On the 
one hand, mindfulness aims to be aware of and focus on 
the present moment while accepting and acknowledging it, 
without preoccupying with negative thoughts or feelings 
[80]. On the other hand, the main goal of ACT is to focus 
on the present moment and accepting thoughts and feelings 
with psychological flexibility (an ability to act in accordance 
with values and committed actions in the presence of inner 
discontent) to strongly pursue one’s long-term goals despite 
obstacles [81].

Researchers showed the importance of psychological 
flexibility as a PR enhancing mechanism among individu-
als with CP and anxiety [64]. However, lack of flexibility 
may lead to avoiding particular situations related to pain 
and distress in CP experience. Individuals who are exces-
sively controlled by their unpleasant thoughts and feelings 
may have difficulty in being in the present and engaging 
in personally meaningful activities. This attitude to elimi-
nate the aversive experience is negatively reinforced and is 
defined as destructive experiential avoidance or psychologi-
cal inflexibility [82]. Conversely, psychological flexibility 
includes the processes of accepting pain, mindfulness (a 
process that covers acceptance connecting with the present 
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Moreover, PR is a developing concept encompassing posi-
tive adaptation to the CP experience [46, 52]. To effectively 
illustrate PR as a mutable and fluid process, we address cogni-
tive, behavioral, emotional, and neurobiological views. Since 
few neuroimaging studies have investigated the PR process in 
individuals with CP [31], this review includes some of the brain 
regions (e.g., ACC, PFC) that may be more associated with 
the PR process in the modulation of pain. The neurocognitive 
domain of PR is a growing area so we couldn’t clarify whether 
the brain activity that was detected beforehand would predict 
that somebody may show a particular response to CP. How-
ever, future studies may inquire about whether certain neural 
patterns predict the PR process in CP experience and how we 
can foster adaptive coping skills to enhance the PR process for 
individuals with CP. We believe that addressing neurocognitive 
mechanisms may increase our knowledge of the dynamic PR 
process for promoting pain relief and successful adaptation to 
the CP experience.

Conclusion

In conclusion, instead of evaluating PR only as a trait or mecha-
nism, we review it as a dynamic process that consists of neuro-
cognitive factors. These factors might be associated with how 
individuals perceive their pain to enhance the PR process in the 
CP experience. Psychological practices, including traditional 
CBT, ACT and mindfulness-based interventions can contrib-
ute to the enhancement of the PR process (both psychological 
resources and mechanisms) for promoting positive adaptation 
to living with CP. However, structural changes can be seen in 
the fundamental regions of the brain and these changes may be 
related to the PR process for those with CP (e.g., mPFC, OFC). 
Maladaptive biological alterations in pain processing pathways 
may lead to impairment in DPMS. Yet, the human brain has 
a strong ability to evolve its structure to adapt to adversities. 
Due to the dynamic nature of PR, it may be associated with 
the functions of multiple brain regions related to how individu-
als perceive their pain and respond to it [16]. Therefore, the 
practices that aim to enhance the aspects of the PR process for 
individuals with CP (e.g., adaptive ER strategies) may target at 
activating varied neurocognitive mechanisms associated with 
PP, thus improving adaptive responses and positive outcomes 
in the progress of time as natural pain relievers.

Key References

1.	 Sturgeon JA, Zubieta C, Kaplan CM, Pierce J, Arewa-
sikporn A, Slepian PM, Trost Z. Broadening the Scope 
of resilience in chronic pain: Methods, social context, 

practices raised pain threshold in comparison to before the 
training and the control group [78]. Pain relief after brief mind-
fulness meditation training was associated with activation of 
the bilateral OFC, rostral ACC, and greater thalamic deactiva-
tion, revealing cognitive reappraisal and detached pain-related 
thoughts, while the pain relief after extensive training was 
associated with deactivation of prefrontal and greater activa-
tion of SSC areas indicating decreased appraisals regarding the 
sensory aspects of pain and pain-related affect [37]. However, 
researchers showed that ACT led to higher effects on depres-
sion and anxiety than MBSR and MBCT for patients with 
CP [6]. Aytur et al. found that after the 4-week ACT inter-
vention, brain activation within and between main networks 
including self-reflection, maladaptive emotions, and cognitive 
control reduced in patients with musculoskeletal pain, indi-
cating diminished depression and pain interference as well as 
enhanced involvement in social roles, which may play a key 
role in the PR process [87].

Limitations and Future Directions in the 
Existing Literature

Foremostly, narrative review consists of some limitations, 
including the missing quality check, and the lacking conclu-
sions for effectiveness [88]. The absence of objective and com-
prehensive selection criteria may result in distinct bias in the 
data search method and study findings [89]. There is a similar 
limitation in this study. This limitation is also related to the 
nature of research examining the relationship between PR and 
CP experience. Since PR in CP experience is a new paradigm, 
conceptual and methodological issues have emerged in defin-
ing PR to CP [10]. Definitions of PR to CP have largely been 
based on self-reported measures and particularly examined by 
the positive psychology field [31]. Therefore, we are unable to 
systematically review the psychological practices to enhance 
the PR process in CP. Additionally, few studies directly exam-
ine changes in PR scores after psychological practices in those 
with CP. Studies that investigate whether CBT-oriented inter-
ventions (particularly, classical CBT) increase PR to CP are 
limited in the literature. In this way, along with PR scores, 
we also review secondary outcomes (e.g., levels of pain, pain 
sensitivity, attention to pain, fear-avoidance, catastrophizing, 
acceptance, reappraisal, positive affect) which are thought 
to improve PR process. Someway, the covered resources or 
mechanisms may not always be related to rising PR scores. To 
illustrate, acceptance has been considered as an interrelating 
factor with PR [84], whereas Haspert didn’t find any relation-
ship between PR scores and pain regulation with acceptance 
[17]. Therefore, future studies may particularly investigate the 
role of CBT-based practices on self-reported PR ratings.
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of the authors.

Competing Interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

References

1.	 Von Korff M, Dunn KM. Chronic pain reconsidered. Pain. 
2008;138(2):267–76. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​0​7​.​1​2​.​0​1​0.

2.	 Treede RD, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel 
R, Wang SJ. A classification of chronic pain for ICD-11. Pain. 
2015;156(6):1003. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​j​.​​p​a​i​​n​.​0​​0​0​0​0​​0​0​​0​0​0​0​0​
0​1​6​0

3.	 Eccleston C, Fisher E, Craig L, Duggan GB, Rosser BA, Keogh 
E. Psychological therapies (Internet-delivered) for the manage-
ment of chronic pain in adults. Cochrane Data Syst Rev. 2014;2. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​2​​/​1​4​​6​5​1​​8​5​8​​.​C​D​0​​1​0​​1​5​2​.​p​u​b​2

4.	 West C, Stewart L, Foster K, Usher K. The meaning of resilience 
to persons living with chronic pain: an interpretive qualitative 
inquiry. J Clin Nurs. 2012;21(9–10):1284–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​1​1​1​​/​j​.​​1​3​6​​5​-​2​​7​0​2​.​​2​0​​1​1​.​0​4​0​0​5​.​x.

5.	 Hassett AL, Finan PH. The role of resilience in the clinical man-
agement of chronic pain. Curr Pain Headache Rep. 2016;20:1–9. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​9​1​6​-​0​1​6​-​0​5​6​7​-​7.

6.	 Veehof MM, Trompetter HR, Bohlmeijer ET, Schreurs K. 
Acceptance-and mindfulness-based interventions for the treat-
ment of chronic pain: A meta-analytic review. Cogn Behav Ther. 
2016;45(1):5–31. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​0​​/​1​6​​5​0​6​​0​7​3​​.​2​0​1​​5​.​​1​0​9​8​7​
2​4.

7.	 Bushnell MC, Čeko M, Low LA. Cognitive and emotional con-
trol of pain and its disruption in chronic pain. Nat Rev Neurosci. 
2013;14(7):502–11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​8​​/​n​r​​n​3​5​1​6.

8.	 Atlas LY, Wager TD. How expectations shape pain. Neurosci 
Lett. 2012;520(2):140–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​n​e​u​l​e​t​.​2​0​1​2​.​0​
3​.​0​3​9.

9.	 Yao ZF, Hsieh S. Neurocognitive mechanism of human resilience: 
A conceptual framework and empirical review. Int J Environ Res 
Public Health. 2019;16(24):5123. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​3​​3​9​0​​/​i​j​​e​r​p​h​1​
6​2​4​5​1​2​3.

10.	 Sturgeon JA, Zautra AJ, Resilience. A new paradigm for adapta-
tion to chronic pain. CurrPainHeadacheRep. 2010;14:105–12. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​9​1​6​-​0​1​0​-​0​0​9​5​-​9

11.	 Hemington KS, Cheng JC, Bosma RL, Rogachov A, Kim JA, 
Davis KD. Beyond negative pain-related psychological factors: 
resilience is related to lower pain affect in healthy adults. J Pain. 
2017;18(9):1117–28. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​p​a​i​n​.​2​0​1​7​.​0​4​.​0​0​9

12.	 Shirvani F, Aliakbari M, Alipoor A, Rafiepoor A. Comparison of 
the cognitive-behavioral therapy and acceptance and commitment 

and development. Current Rheumatology Reports, 
2024;1–12. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​9​2​6​-​0​2​4​-​0​1​1​3​3​
-​0.

	● This paper helps to review the neurocognitive mech-
anisms of the dynamic PR process for the modula-
tion of CP.

	● This paper is important to provide limitations and 
recent developments for the scope of the PR process.

2.	 Shirvani F, Aliakbari M, Alipoor A, Rafiepoor A. 
Comparison of the cognitive-behavioral therapy and 
acceptance and commitment therapy on resilience 
and diagnostic factors in patients with chronic pain. 
International Journal of Applied Behavioral Sciences, 
2021;8(1):21–33.

	● This paper helps to show that PR is a mutable pro-
cess, instead of a static trait, which can be increased 
by CBT and ACT-based practices.

	● This paper is important to demonstrate that CBT and 
ACT have the necessary effects on improving PR 
scores for patients with CP.

3.	 Haspert V. Improving acute pain management with 
emotion regulation strategies: A comparison of accep-
tance, distraction, and reappraisal [Unpublished doc-
toral dissertation]. University of Würzburg. 2023. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​2​​5​9​7​​2​/​O​​P​U​S​-​2​9​8​6​6.

	● This paper helps to provide an overview of ER strat-
egies, including acceptance, distraction and reap-
praisal to relieve negative emotions as a PR factor.

	● This paper is important to show that ER strate-
gies, particularly reappraisal and acceptance may 
increase modulation of pain and activate certain 
brain regions as a PR mechanism to CP.

Author Contributions  E.Ç. had the idea for the article, conducted the 
literature search, drafted sections of the manuscript, oversaw subse-
quent editing and compiled the manuscript. F.G. provided essential 
comments on the structure, spelling and content of the manuscript. All 
authors read and approved the manuscript.

Funding  Open access funding provided by the Scientific and Techno-
logical Research Council of Türkiye (TÜBİTAK).

Data Availability  No datasets were generated or analyzed during the 
current study.

Declarations

Ethics Approval and Consent to Participate  Not applicable.

Human and Animal Rights and Informed Consent  This article does not 

1 3

   68   Page 8 of 11

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.pain.2007.12.010
https://doi.org/10.1097/j.pain.0000000000000160
https://doi.org/10.1097/j.pain.0000000000000160
https://doi.org/10.1002/14651858.CD010152.pub2
https://doi.org/10.1002/14651858.CD010152.pub2
https://doi.org/10.1111/j.1365-2702.2011.04005.x
https://doi.org/10.1111/j.1365-2702.2011.04005.x
https://doi.org/10.1007/s11916-016-0567-7
https://doi.org/10.1007/s11916-016-0567-7
https://doi.org/10.1080/16506073.2015.1098724
https://doi.org/10.1080/16506073.2015.1098724
https://doi.org/10.1038/nrn3516
https://doi.org/10.1016/j.neulet.2012.03.039
https://doi.org/10.1016/j.neulet.2012.03.039
https://doi.org/10.3390/ijerph16245123
https://doi.org/10.3390/ijerph16245123
https://doi.org/10.1007/s11916-010-0095-9
https://doi.org/10.1007/s11916-010-0095-9
https://doi.org/10.1016/j.jpain.2017.04.009
https://doi.org/10.1007/s11926-024-01133-0
https://doi.org/10.1007/s11926-024-01133-0
https://doi.org/10.25972/OPUS-29866
https://doi.org/10.25972/OPUS-29866


Current Pain and Headache Reports           (2025) 29:68 

29.	 Meulders A, Vlaeyen JW. The acquisition and generalization 
of cued and contextual pain-related fear: an experimental study 
using a voluntary movement paradigm. Pain. 2013;154(2):272–
82. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​1​2​.​1​0​.​0​2​5.

30.	 Gracely RH, Geisser ME, Giesecke T, Grant MAB, Petzke F, Wil-
liams DA, Clauw DJ. Pain catastrophizing and neural responses to 
pain among persons with fibromyalgia. Brain. 2004;127(4):835–
43. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​3​​/​b​r​​a​i​n​/​a​w​h​0​9​8

31.	 Sturgeon JA, Zubieta C, Kaplan CM, Pierce J, Arewasikporn A, 
Slepian P, et al. Broadening the Scope of resilience in chronic 
pain: Methods, social context, and development. Curr Rheumatol 
Rep. 2024;1–12. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​9​2​6​-​0​2​4​-​0​1​1​3​3​-​0

32.	 Blackburn-Munro G. Hypothalamo-pituitary-adrenal axis dys-
function as a contributory factor to chronic pain and depression. 
Curr Pain Headache Rep. 2004;8:116–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​
/​s​1​​1​9​1​6​-​0​0​4​-​0​0​2​5​-​9.

33.	 Rutten BP, Hammels C, Geschwind N, Menne-Lothmann C, 
Pishva E, Schruers K, et al. Resilience in mental health: Linking 
psychological and neurobiological perspectives. Acta Psychiatr 
Scand. 2013;128(1):3–20. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​1​1​​/​a​c​​p​s​.​1​2​0​9​5

34.	 Hanssen MM, Peters ML, Boselie JJ, Meulders A. Can positive 
affect attenuate (persistent) pain? State of the art and clinical 
implications. Current Rheumatology Reports. 2017;19:1–9. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​9​2​6​-​0​1​7​-​0​7​0​3​-​3

35.	 Wang M, Perova Z, Arenkiel BR, Li B. Synaptic modifications 
in the medial prefrontal cortex in susceptibility and resilience to 
stress. J Neurosci. 2014;34(22):7485–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​2​3​​/​
J​N​​E​U​R​​O​S​C​​I​.​5​2​​9​4​​-​1​3​.​2​0​1​4.

36.	 Masten AS. Resilience in developing systems: the promise of 
integrated approaches. Eur J Dev Psychol. 2016;13(3):297–312. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​0​​/​1​7​​4​0​5​​6​2​9​​.​2​0​1​​6​.​​1​1​4​7​3​4​4.

37.	 Zeidan F, Baumgartner JN, Coghill RC. The neural mechanisms 
of mindfulness-based pain relief: A functional magnetic reso-
nance imaging-based review and primer. Pain Rep. 2019;4(4). ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​P​R​​9​.​0​0​0​0​0​0​0​0​0​0​0​0​0​7​5​9.

38.	 Ramírez-Maestre C, Esteve R, López-Martínez A. Fear-avoid-
ance, pain acceptance and adjustment to chronic pain: A cross-
sectional study on a sample of 686 patients with chronic spinal 
pain. Ann Behav Med. 2014;48(3):402–10. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​
7​​/​s​1​​2​1​6​0​-​0​1​4​-​9​6​1​9​-​6.

39.	 Craner JR, Sperry JA, Koball AM, Morrison EJ, Gilliam WP. 
Unique contributions of acceptance and catastrophizing on 
chronic pain adaptation. Int J Behav Med. 2017;24:542–51. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​2​5​2​9​-​0​1​7​-​9​6​4​6​-​3.

40.	 Chen S, Jackson T. Pain beliefs mediate relations between general 
resilience and dysfunction from chronic back pain. Rehabil Psy-
chol. 2018;63(4):604. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​7​​/​r​e​​p​0​0​0​0​2​4​4.

41.	 Goldin PR, Moodie CA, Gross JJ. Acceptance versus reappraisal: 
behavioral, autonomic, and neural effects. Cogn Affect Behav 
Neurosci. 2019;19(4):927–44. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​3​​7​5​8​​/​s​1​​3​4​1​5​-​0​
1​9​-​0​0​6​9​0​-​7.

42.	 McRae K, Hughes B, Chopra S, Gabrieli JD, Gross JJ, Ochsner 
KN. The neural bases of distraction and reappraisal. J Cogn Neu-
rosci. 2010;22(2):248–62. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​6​2​​/​j​o​​c​n​.​2​0​0​9​.​2​1​2​
4​3.

43.	 Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van Breukelen G. 
The treatment of fear of movement/(re) injury in chronic low 
back pain: further evidence on the effectiveness of exposure in 
vivo. Clin J Pain. 2002;18(4):251–61. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​0​0​​
0​0​2​​5​0​8​​-​2​0​0​​2​0​​7​0​0​0​-​0​0​0​0​6.

44.	 Seminowicz DA, Shpaner M, Keaser ML, Krauthamer GM, Man-
tegna J, Dumas JA, et al. Cognitive-behavioral therapy increases 
prefrontal cortex gray matter in patients with chronic pain. J Pain 
Res. 2013;14(12): 1573–1584. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​p​a​i​n​.​2​0​
1​3​.​0​7​.​0​2​0

therapy on resilience and diagnostic factors in patients with 
chronic pain. Int J Appl Behav Sci. 2021;8(1):21–33

13.	 Sturgeon JA. Pain resilience: issues of modeling dynamic adapta-
tion in chronic pain. Escritos De Psicología-Psychological Writ-
ings. 2016;9(3):15–27. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​5​​2​3​1​​/​p​s​​y​.​w​r​i​t​.​2​0​1​6​.​2​4​1​
1.

14.	 Stainton A, Chisholm K, Kaiser N, Rosen M, Upthegrove R, 
Ruhrmann S, Wood SJ. Resilience as a multimodal dynamic pro-
cess. Early Interv Psychiat. 2019;13(4):725–32. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​1​​1​1​1​​/​e​i​​p​.​1​2​7​2​6

15.	 Büssing A, Ostermann T, Neugebauer EA, Heusser P. Adaptive 
coping strategies in patients with chronic pain conditions and 
their interpretation of disease. BMC Public Health. 2010;10(1):1–
10. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​8​​/​n​r​​n​3​5​1​6.

16.	 Kong F, Wang X, Hu S, Liu J. Neural correlates of psychologi-
cal resilience and their relation to life satisfaction in a sample of 
healthy young adults. NeuroImage. 2015;123:165–72. ​h​t​t​p​​s​:​/​​/​d​o​i​​
.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​n​e​u​​r​o​i​​m​a​g​e​​.​2​​0​1​5​.​0​8​.​0​2​0.

17.	 Haspert V. Improving acute pain management with emotion regu-
lation strategies: A comparison of acceptance, distraction, and 
reappraisal [Unpublished doctoral dissertation]. University of 
Würzburg. 2023. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​2​​5​9​7​​2​/​O​​P​U​S​-​2​9​8​6​6

18.	 Bailey KM, Carleton RN, Vlaeyen JW, Asmundson GJ. Treat-
ments addressing pain-related fear and anxiety in patients with 
chronic musculoskeletal pain: A preliminary review. Cogn Behav 
Ther. 2010;39(1):46–63. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​0​​/​1​6​​5​0​6​0​7​0​9​0​2​9​8​
0​7​1​1.

19.	 Rosenzweig S, Greeson JM, Reibel DK, Green JS, Jasser SA, 
Beasley D. Mindfulness-based stress reduction for chronic pain 
conditions: variation in treatment outcomes and role of home 
meditation practice. J Psychosom Res. 2010;68(1):29–36. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​p​s​​y​c​h​​o​r​e​s​​.​2​​0​0​9​.​0​3​.​0​1​0.

20.	 Woolf CJ. Pain modulation in the spinal cord. Front Pain Res. 
2022;3:984042. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​3​​3​8​9​​/​f​p​​a​i​n​.​2​0​2​2​.​9​8​4​0​4​2.

21.	 Melzack R, Wall PD. Pain mechanisms: A new theory: A gate con-
trol system modulates sensory input from the skin before it evokes 
pain perception and response. Science. 1965;150(3699):971–9. ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​S​1​​0​8​2​-​3​1​7​4​(​9​6​)​8​0​0​6​2​-​6.

22.	 Campbell TS, Johnson JA, Zernicke KA. Gate control theory of 
pain. Encyclopedia Behav Med. 2020;914–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​
0​0​7​​/​9​7​​8​-​1​​-​4​4​​1​9​-​1​​0​0​​5​-​9​_​1​1​3​4.

23.	 Budinger E, Laszcz A, Lison H, Scheich H, Ohl FW. Non-sensory 
cortical and subcortical connections of the primary auditory cor-
tex in Mongolian gerbils: bottom-up and top-down processing of 
neuronal information via field AI. Brain Res. 2008;1220:2–32. ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​b​r​a​​i​n​r​​e​s​.​2​​0​0​​7​.​0​7​.​0​8​4.

24.	 Kwon M, Altin M, Duenas H, Alev L. The role of descending 
inhibitory pathways on chronic pain modulation and clinical 
implications. Pain Pract. 2014;14(7):656–67. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​
1​1​1​​/​p​a​​p​r​.​1​2​1​4​5.

25.	 Peters ML. Emotional and cognitive influences on pain experi-
ence. Pain Psychiatric Disorders. 2015;30:138–52. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​1​​1​5​9​​/​0​0​​0​4​3​5​9​3​8.

26.	 Bannister K. Descending pain modulation: influence and impact. 
Curr Opin Physiol. 2019;11:62–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​c​o​p​h​
y​s​.​2​0​1​9​.​0​6​.​0​0​4.

27.	 Meulders A, Vansteenwegen D, Vlaeyen JW. The acquisition 
of fear of movement-related pain and associative learning: A 
novel pain-relevant human fear conditioning paradigm. Pain. 
2011;152(11):2460–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​1​1​.​0​5​.​0​1​
5.

28.	 Crombez G, Eccleston C, Van Damme S, Vlaeyen JW, Karoly P. 
Fear-avoidance model of chronic pain: the next generation. Clin 
J Pain. 2012;28(6):475–83. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​A​J​​P​.​0​b​0​1​3​e​3​
1​8​2​3​8​5​3​9​2.

1 3

Page 9 of 11     68 

https://doi.org/10.1016/j.pain.2012.10.025
https://doi.org/10.1093/brain/awh098
https://doi.org/10.1007/s11926-024-01133-0
https://doi.org/10.1007/s11916-004-0025-9
https://doi.org/10.1007/s11916-004-0025-9
https://doi.org/10.1111/acps.12095
https://doi.org/10.1007/s11926-017-0703-3
https://doi.org/10.1007/s11926-017-0703-3
https://doi.org/10.1523/JNEUROSCI.5294-13.2014
https://doi.org/10.1523/JNEUROSCI.5294-13.2014
https://doi.org/10.1080/17405629.2016.1147344
https://doi.org/10.1080/17405629.2016.1147344
https://doi.org/10.1097/PR9.0000000000000759
https://doi.org/10.1097/PR9.0000000000000759
https://doi.org/10.1007/s12160-014-9619-6
https://doi.org/10.1007/s12160-014-9619-6
https://doi.org/10.1007/s12529-017-9646-3
https://doi.org/10.1007/s12529-017-9646-3
https://doi.org/10.1037/rep0000244
https://doi.org/10.3758/s13415-019-00690-7
https://doi.org/10.3758/s13415-019-00690-7
https://doi.org/10.1162/jocn.2009.21243
https://doi.org/10.1162/jocn.2009.21243
https://doi.org/10.1097/00002508-200207000-00006
https://doi.org/10.1097/00002508-200207000-00006
https://doi.org/10.1016/j.jpain.2013.07.020
https://doi.org/10.1016/j.jpain.2013.07.020
https://doi.org/10.5231/psy.writ.2016.2411
https://doi.org/10.5231/psy.writ.2016.2411
https://doi.org/10.1111/eip.12726
https://doi.org/10.1111/eip.12726
https://doi.org/10.1038/nrn3516
https://doi.org/10.1016/j.neuroimage.2015.08.020
https://doi.org/10.1016/j.neuroimage.2015.08.020
https://doi.org/10.25972/OPUS-29866
https://doi.org/10.1080/16506070902980711
https://doi.org/10.1080/16506070902980711
https://doi.org/10.1016/j.jpsychores.2009.03.010
https://doi.org/10.1016/j.jpsychores.2009.03.010
https://doi.org/10.3389/fpain.2022.984042
https://doi.org/10.1016/S1082-3174(96)80062-6
https://doi.org/10.1016/S1082-3174(96)80062-6
https://doi.org/10.1007/978-1-4419-1005-9_1134
https://doi.org/10.1007/978-1-4419-1005-9_1134
https://doi.org/10.1016/j.brainres.2007.07.084
https://doi.org/10.1016/j.brainres.2007.07.084
https://doi.org/10.1111/papr.12145
https://doi.org/10.1111/papr.12145
https://doi.org/10.1159/000435938
https://doi.org/10.1159/000435938
https://doi.org/10.1016/j.cophys.2019.06.004
https://doi.org/10.1016/j.cophys.2019.06.004
https://doi.org/10.1016/j.pain.2011.05.015
https://doi.org/10.1016/j.pain.2011.05.015
https://doi.org/10.1097/AJP.0b013e3182385392
https://doi.org/10.1097/AJP.0b013e3182385392


Current Pain and Headache Reports           (2025) 29:68 

61.	 Johnston M, Foster M, Shennan J, Starkey NJ, Johnson A. The 
effectiveness of an acceptance and commitment therapy self-help 
intervention for chronic pain. Clin J Pain. 2010;26(5):393–402. ​h​
t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​A​J​​P​.​0​b​0​1​3​e​3​1​8​1​c​f​5​9​c​e.

62.	 Hatami M, Ghasemi M, Hasani J. The effectiveness of combina-
tion of cognitive behavior therapy and cognitive emotion regula-
tion strategies on mindfulness, resiliency and quality of life in 
patients with chronic pain. Q J Health Psychol. 2016;5(18):69–86.

63.	 Hatami M, Hasani J, Ghasemi M. The effectiveness of cognitive 
behavior therapy on mindfulness, resiliency and quality of life in 
patients with chronic pain. J Psychol Sci. 2014;13(51):364–75.

64.	 Gentili C, Rickardsson J, Zetterqvist V, Simons LE, Lekander M, 
Wicksell RK. Psychological flexibility as a resilience factor in 
individuals with chronic pain. Front Psychol. 2019;10:2016. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​3​​3​8​9​​/​f​p​​s​y​g​.​2​0​1​9​.​0​2​0​1​6.

65.	 Esmaeili N, Asgari P, Khorami NS, Bakhtiarpour S. Effective-
ness of acceptance and commitment therapy on perfectionism 
and resilience in migraine patients. Int Archives Health Sci. 
2021;8(3):138–42. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​4​​1​0​3​​/​i​a​​h​s​.​i​a​h​s​_​1​1​5​_​2​0.

66.	 Ehde DM, Dillworth TM, Turner JA. Cognitive-behavioral ther-
apy for individuals with chronic pain: efficacy, innovations, and 
directions for research. Am Psychol. 2014;69(2):153. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​1​​0​3​7​​/​a​0​​0​3​5​7​4​7.

67.	 Padesky CA, Mooney KA. Strengths-based cognitive–behav-
ioural therapy: A four‐step model to build resilience. Clin Psychol 
Psychother. 2012;19(4):283–90. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​2​​/​c​p​​p​.​1​7​9​
5.

68.	 Beehler GP, Murphy JL, King PR, Dollar KM. Brief cognitive 
behavioral therapy for chronic pain: therapist manual, ver 2.0. 
Washington, DC: U.S. Department of Veterans Affairs; 2021.

69.	 Lohnberg JA. A review of outcome studies on cognitive-
behavioral therapy for reducing fear-avoidance beliefs among 
individuals with chronic pain. J Clin Psychol Med Settings. 
2007;14:113–22. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​0​8​8​0​-​0​0​7​-​9​0​6​2​-​y.

70.	 De Jong JR, Vlaeyen JW, van Eijsden M, Loo C, Onghena P. 
Reduction of pain-related fear and increased function and partici-
pation in work-related upper extremity pain (WRUEP): effects of 
exposure in vivo. PAIN®. 2012;153(10):2109–18. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​1​2​.​0​7​.​0​0​1.

71.	 Den Hollander M, Smeets RJ, van Meulenbroek T, van Laake-
Geelen CC, Baadjou VA, Timmers I. Exposure in vivo as 
a treatment approach to target pain-related fear: theory and 
new insights from research and clinical practice. Phys Ther. 
2022;102(2):pzab270. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​3​​/​p​t​​j​/​p​z​a​b​2​7​0.

72.	 Vambheim SM, Kyllo TM, Hegland S, Bystad M. Relaxation 
techniques as an intervention for chronic pain: A systematic 
review of randomized controlled trials. Heliyon. 2021;7(8). ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​h​e​l​​i​y​o​​n​.​2​0​​2​1​​.​e​0​7​8​3​7.

73.	 Eccleston C, Crombez G. Pain demands attention: A cognitive–
affective model of the interruptive function of pain. Psychol Bull. 
1999;125(3):356. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​7​​/​0​0​​3​3​-​2​9​0​9​.​1​2​5​.​3​.​3​5​6.

74.	 DeCharms RC, Maeda F, Glover GH, Ludlow D, Pauly JM, Soneji 
D, et al. Control over brain activation and pain learned by using 
real-time functional MRI. Proc Natl Acad Sci. 2005;102(51): 
18626–18631. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​7​3​​/​p​n​​a​s​.​0​5​0​5​2​1​0​1​0​2

75.	 Jensen KB, Kosek E, Wicksell R, Kemani M, Olsson G, Merle 
JV, et al. Cognitive Behavioral Therapy increases pain-evoked 
activation of the prefrontal cortex in patients with fibromyalgia. 
Pain. 2012;153(7):1495–1503. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​1​
2​.​0​4​.​0​1​0

76.	 Thoern HA, Grueschow M, Ehlert U, Ruff CC, Kleim B. Atten-
tional bias towards positive emotion predicts stress resilience. 
PLoS ONE. 2017;11(3):e0148368. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​3​7​1​​/​j​o​​u​r​n​
a​l​.​p​o​n​e​.​0​1​4​8​3​6​8.

45.	 Alschuler KN, Kratz AL, Ehde DM. Resilience and vulnerability 
in individuals with chronic pain and physical disability. Rehabil 
Psychol. 2016;61(1):7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​7​​/​r​e​​p​0​0​0​0​0​5​5.

46.	 Wainwright E, Wainwright D, Coghill N, Walsh J, Perry R. Resil-
ience and return-to-work pain interventions: systematic review. 
Occup Med. 2019;69(3):163–76. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​3​​/​o​c​​c​m​e​d​
/​k​q​z​0​1​2.

47.	 Fritz JM, George SZ, Delitto A. The role of fear-avoidance beliefs 
in acute low back pain: relationships with current and future dis-
ability and work status. Pain. 2001;94(1):7–15. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​0​1​6​​/​S​0​​3​0​4​-​3​9​5​9​(​0​1​)​0​0​3​3​3​-​5.

48.	 Fritz JM, George SZ. Identifying psychosocial variables in 
patients with acute work-related low back pain: the importance of 
fear-avoidance beliefs. Phys Ther. 2002;82(10):973–83. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​3​​/​p​t​​j​/​8​2​.​1​0​.​9​7​3.

49.	 Ramírez-Maestre C, Esteve R. The role of sex/gender in the expe-
rience of pain: resilience, fear, and acceptance as central variables 
in the adjustment of men and women with chronic pain. J Pain. 
2014;15(6):608–18. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​p​a​i​n​.​2​0​1​4​.​0​2​.​0​0​6.

50.	 Boersma K, Linton S, Overmeer T, Jansson M, Vlaeyen J, de 
Jong J. Lowering fear-avoidance and enhancing function through 
exposure in vivo: A multiple baseline study across six patients 
with back pain. Pain. 2004;108(1–2):8–16. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​
6​​/​j​.​​p​a​i​n​.​2​0​0​3​.​0​3​.​0​0​1.

51.	 Ruiz-Párraga GT, López-Martínez AE. The role of experiential 
avoidance, resilience and pain acceptance in the adjustment of 
chronic back pain patients who have experienced a traumatic 
event: A path analysis. Ann Behav Med. 2015;49(2):247–57. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​2​1​6​0​-​0​1​4​-​9​6​5​4​-​3.

52.	 Sturgeon JA, Zautra AJ. Psychological resilience, pain catastro-
phizing, and positive emotions: perspectives on comprehensive 
modeling of individual pain adaptation. Curr Pain Headache Rep. 
2013;17:1–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​1​9​1​6​-​0​1​2​-​0​3​1​7​-​4.

53.	 Kranz D, Bollinger A, Nilges P. Chronic pain acceptance 
and affective well-being: A coping perspective. Eur J Pain. 
2010;14(10):1021–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​e​j​p​a​i​n​.​2​0​1​0​.​0​3​.​0​1​
0.

54.	 Malfliet A, Kregel J, Meeus M, Cagnie B, Roussel N, Dolphens 
M, et al. Applying contemporary neuroscience in exercise inter-
ventions for chronic spinal pain: Treatment protocol. Braz J Phys 
Ther. 2017;21(5):378–387. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​b​j​p​t​.​2​0​1​7​.​0​6​
.​0​1​9

55.	 Shim M, Goodill S, Bradt J. Mechanisms of dance/movement 
therapy for Building resilience in people experiencing chronic 
pain. Am J Dance Ther. 2019;41:87–112. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​
7​​/​s​1​​0​4​6​5​-​0​1​9​-​0​9​2​9​4​-​7.

56.	 Shim M, Johnson RB, Gasson S, Goodill S, Jermyn R, Bradt J. 
A model of dance/movement therapy for resilience-building in 
people living with chronic pain. Eur J Integr Med. 2017;9:27–40. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​e​u​j​i​m​.​2​0​1​7​.​0​1​.​0​1​1.

57.	 Rainville P, Bao QVH, Chrétien P. Pain-related emotions modu-
late experimental pain perception and autonomic responses. Pain. 
2005;118(3):306–18. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​0​5​.​0​8​.​0​2​2.

58.	 Ong AD, Zautra AJ, Reid MC. Psychological resilience predicts 
decreases in pain catastrophizing through positive emotions. Psy-
chol Aging. 2010;25(3):516–23. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​7​​/​a​0​​0​1​9​3​8​
4.

59.	 Hanssen MM, Peters ML, Vlaeyen JW, Meevissen YM, Vancleef 
LM. Optimism lowers pain: evidence of the causal status and 
underlying mechanisms. Pain®. 2013;154(1):53–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​1​2​.​0​8​.​0​0​6.

60.	 Lumley MA, Krohner S, Marshall LM, Kitts TC, Schubiner H, 
Yarns BC. Emotional awareness and other emotional processes: 
implications for the assessment and treatment of chronic pain. 
Pain Manage. 2021;11(3):325–32. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​2​​2​1​7​​/​p​m​​t​-​2​
0​2​0​-​0​0​8​1.

1 3

   68   Page 10 of 11

https://doi.org/10.1097/AJP.0b013e3181cf59ce
https://doi.org/10.1097/AJP.0b013e3181cf59ce
https://doi.org/10.3389/fpsyg.2019.02016
https://doi.org/10.3389/fpsyg.2019.02016
https://doi.org/10.4103/iahs.iahs_115_20
https://doi.org/10.1037/a0035747
https://doi.org/10.1037/a0035747
https://doi.org/10.1002/cpp.1795
https://doi.org/10.1002/cpp.1795
https://doi.org/10.1007/s10880-007-9062-y
https://doi.org/10.1016/j.pain.2012.07.001
https://doi.org/10.1016/j.pain.2012.07.001
https://doi.org/10.1093/ptj/pzab270
https://doi.org/10.1016/j.heliyon.2021.e07837
https://doi.org/10.1016/j.heliyon.2021.e07837
https://doi.org/10.1037/0033-2909.125.3.356
https://doi.org/10.1073/pnas.0505210102
https://doi.org/10.1016/j.pain.2012.04.010
https://doi.org/10.1016/j.pain.2012.04.010
https://doi.org/10.1371/journal.pone.0148368
https://doi.org/10.1371/journal.pone.0148368
https://doi.org/10.1037/rep0000055
https://doi.org/10.1093/occmed/kqz012
https://doi.org/10.1093/occmed/kqz012
https://doi.org/10.1016/S0304-3959(01)00333-5
https://doi.org/10.1016/S0304-3959(01)00333-5
https://doi.org/10.1093/ptj/82.10.973
https://doi.org/10.1093/ptj/82.10.973
https://doi.org/10.1016/j.jpain.2014.02.006
https://doi.org/10.1016/j.pain.2003.03.001
https://doi.org/10.1016/j.pain.2003.03.001
https://doi.org/10.1007/s12160-014-9654-3
https://doi.org/10.1007/s12160-014-9654-3
https://doi.org/10.1007/s11916-012-0317-4
https://doi.org/10.1016/j.ejpain.2010.03.010
https://doi.org/10.1016/j.ejpain.2010.03.010
https://doi.org/10.1016/j.bjpt.2017.06.019
https://doi.org/10.1016/j.bjpt.2017.06.019
https://doi.org/10.1007/s10465-019-09294-7
https://doi.org/10.1007/s10465-019-09294-7
https://doi.org/10.1016/j.eujim.2017.01.011
https://doi.org/10.1016/j.eujim.2017.01.011
https://doi.org/10.1016/j.pain.2005.08.022
https://doi.org/10.1037/a0019384
https://doi.org/10.1037/a0019384
https://doi.org/10.1016/j.pain.2012.08.006
https://doi.org/10.1016/j.pain.2012.08.006
https://doi.org/10.2217/pmt-2020-0081
https://doi.org/10.2217/pmt-2020-0081


Current Pain and Headache Reports           (2025) 29:68 

84.	 Esteve R, Ramírez-Maestre C. Pain fear avoidance and pain 
acceptance: A cross-sectional study comparing their influence on 
adjustment to chronic pain across three samples of patients. Ann 
Behav Med. 2013;46(2):169–80. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​2​1​6​0​-​
0​1​3​-​9​4​9​9​-​1.

85.	 Moore H, Stewart I, Barnes-Holmes D, Barnes-Holmes Y, 
McGuire BE. Comparison of acceptance and distraction strate-
gies in coping with experimentally induced pain. J Pain Res. 
2015;139–51. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​2​​1​4​7​​/​J​P​​R​.​S​5​8​5​5​9.

86.	 Pérez-Fernández JI, Salaberria K, de Ruiz Á. Mindfulness-based 
pain management (MBPM) for chronic pain: A randomized clini-
cal trial. Mindfulness. 2022;13(12):3153–65. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​
0​0​7​​/​s​1​​2​6​7​1​-​0​2​2​-​0​2​0​2​3​-​1.

87.	 Aytur SA, Ray KL, Meier SK, Campbell J, Gendron B, Waller N, 
Robin DA. Neural mechanisms of acceptance and commitment 
therapy for chronic pain: A network-based fMRI approach. Front 
Hum Neurosci. 2021;15:587018. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​3​​3​8​9​​/​f​n​​h​u​m​.​
2​0​2​1​.​5​8​7​0​1​8

88.	 Baethge C, Goldbeck-Wood S, Mertens S. SANRA—a scale for 
the quality assessment of narrative review articles. Res Integr 
Peer Rev. 2019;4:1–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​8​6​​/​s​4​​1​0​7​3​-​0​1​9​-​0​0​6​
4​-​8.

89.	 Pae CU. Why systematic review rather than narrative review? 
Psychiatry Invest. 2015;12(3):417. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​o​​r​​g​​/​​1​0​​.​4​3​​​0​6​​​/​p​i​.​2​​0​
1​​5​.​​1​2​.​3​.​4​1​7.

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

77.	 McCracken LM, Yu L, Vowles KE. New generation psychologi-
cal treatments in chronic pain. BMJ. 2022;376. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​1​3​6​​/​b​m​​j​-​2​0​2​1​-​0​5​7​2​1​2.

78.	 Zeidan F, Johnson SK, Diamond BJ, David Z, Goolkasian P. 
Mindfulness meditation improves cognition: evidence of brief 
mental training. Conscious Cogn. 2010;19(2):597–605. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​c​o​n​c​o​g​.​2​0​1​0​.​0​3​.​0​1​4.

79.	 McCracken LM, Vowles KE. Acceptance and commitment ther-
apy and mindfulness for chronic pain: model, process, and prog-
ress. Am Psychol. 2014;69(2):178. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​3​7​​/​a​0​​0​3​5​
6​2​3.

80.	 De Boer MJ, Steinhagen HE, Versteegen GJ, Struys MM, Sander-
man R. Mindfulness, acceptance and catastrophizing in chronic 
pain. PLoS ONE. 2014;9(1):e87445. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​3​7​1​​/​j​o​​u​
r​n​a​l​.​p​o​n​e​.​0​0​8​7​4​4​5.

81.	 Prevedini AB, Presti G, Rabitti E, Miselli G, Moderato P. Accep-
tance and commitment therapy (ACT): the foundation of the ther-
apeutic model and an overview of its contribution to the treatment 
of patients with chronic physical diseases. Giornale Italiano Di 
Med Del Lavoro Ed Ergonomia. 2011;33(1 Suppl A):A53–63.

82.	 Feliu-Soler A, Montesinos F, Gutiérrez-Martínez O, Scott W, 
McCracken LM, Luciano JV. Current status of acceptance and 
commitment therapy for chronic pain: A narrative review. J Pain 
Res. 2018;2145–59. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​2​​1​4​7​​/​J​P​​R​.​S​1​4​4​6​3​1.

83.	 McCracken LM, Velleman SC. (2010). Psychological flexibility 
in adults with chronic pain: A study of acceptance, mindfulness, 
and values-based action in primary care. Pain. 2010;148(1):141–
147. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​i​n​.​2​0​0​9​.​1​0​.​0​3​4

1 3

Page 11 of 11     68 

https://doi.org/10.1007/s12160-013-9499-1
https://doi.org/10.1007/s12160-013-9499-1
https://doi.org/10.2147/JPR.S58559
https://doi.org/10.1007/s12671-022-02023-1
https://doi.org/10.1007/s12671-022-02023-1
https://doi.org/10.3389/fnhum.2021.587018
https://doi.org/10.3389/fnhum.2021.587018
https://doi.org/10.1186/s41073-019-0064-8
https://doi.org/10.1186/s41073-019-0064-8
https://doi.org/10.4306/pi.2015.12.3.417
https://doi.org/10.4306/pi.2015.12.3.417
https://doi.org/10.1136/bmj-2021-057212
https://doi.org/10.1136/bmj-2021-057212
https://doi.org/10.1016/j.concog.2010.03.014
https://doi.org/10.1016/j.concog.2010.03.014
https://doi.org/10.1037/a0035623
https://doi.org/10.1037/a0035623
https://doi.org/10.1371/journal.pone.0087445
https://doi.org/10.1371/journal.pone.0087445
https://doi.org/10.2147/JPR.S144631
https://doi.org/10.1016/j.pain.2009.10.034

	﻿Reviewing Psychological Practices to Enhance the Psychological Resilience Process for Individuals with Chronic Pain: Clinical Implications and Neurocognitive Findings
	﻿Abstract
	﻿Introduction
	﻿Psychological Resilience: A Dynamic Process for the Positive Adaptation to Chronic Pain Experience
	﻿Interventions to Foster Psychological Resilience Process for Patients with Chronic Pain
	﻿Overview of CBT in Chronic Pain Experience
	﻿Examining ACT and Mindfulness-Based Practices in Chronic Pain Experience

	﻿Limitations and Future Directions in the Existing Literature
	﻿Conclusion
	﻿Key References
	﻿References


