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Abstract

Pain is a complex construct that contributes to profound physical and psychological dysfunction,
particularly in individuals coping with chronic pain. The current paper builds upon previous
research, describes a balanced conceptual model that integrates aspects of both psychological
vulnerability and resilience to pain, and reviews protective and exacerbating psychosocial factors
to the process of adaptation to chronic pain, including pain catastrophizing, pain acceptance, and
positive psychological resources predictive of enhanced pain coping. The current paper identifies
future directions for research that will further enrich the understanding of pain adaptation and
espouses an approach that will enhance the ecological validity of psychological pain coping
models, including introduction of advanced statistical and conceptual models that integrate
behavioral, cognitive, information processing, motivational and affective theories of pain coping.
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Pain serves a vital purpose: to signal injury or disease in the body. Acute pain serves as
an indicator of the location, nature, and severity of physiological disturbance. However,

a variety of causes, including intractable disease and permanent damage to the body,

may cause the experience of pain to become chronic. Chronic pain loses its usefulness

as an indicator of injury and becomes a toxic influence on the physical, cognitive, and
emotional equilibrium of the sufferer. Chronic pain has been associated with a variety

of psychological problems, including depressive illness, substance abuse, and personality
disorders [1]. Greater levels of pain intensity are also predictive of lower day-to-day
positive affect and greater day-to-day levels of negative affect and depressive symptoms
[2]. However, adaptation to pain is a complex phenomenon, comprised of emotional and
cognitive reactions to pain, automatic and conscious attempts at coping with pain, and social
and physiological contributions to pain reactivity. The current paper will examine various
processes relevant to pain adaptation, including the contributions of various behavioral,
cognitive, affective, physiological, and social mechanisms.
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Melzack and Wall [3] proposed that the experience of pain consists of 3 components:
sensory, affective, and evaluative. The sensory aspect of pain refers to physical sensations
associated with pain (e.g., location, temperature, intensity), the affective aspect refers to
pain-related emotions (e.g., anxiety, fear), and the evaluative components of pain are
cognitive in nature and refer to judgments and expectations about pain. The evaluative
component of pain is subject to prior experience and the context in which pain is
experienced and is influenced by the sensory and affective components of pain [4]. Pain
and emotion also share common pathways linguistically [5] and neurologically [6]. The
nature of pain is not purely physical and its experience is modulated significantly by
psychological factors, which explains in part the lack of clarity in defining pain experience.
It is thus important for newer models of pain adaptation to incorporate both physical and
psychological factors and to depict them as ongoing and mutually influential phenomena.
Furthermore, recent conceptualizations of psychological adaptation to stress [7] and chronic
pain [8¢] have indicated the need for representing the complexity of adaptation, which
involves both adaptive and maladaptive processes.

Traditional definitions of adaptation have focused on factors that confer vulnerability.
Resilience is sometimes contrasted with vulnerability, such that resilient functioning

has been defined as the opposite: an absence of vulnerability. Recently, resilience and
vulnerability have been identified as separate, albeit related, forces that act on an
individual’s “developmental trajectory”, rather than as opposite sides of the same spectrum
[9]. In general, resilience has been defined as sustained positive functioning in the face of
significant physical or psychological challenges [10]. Researchers have also delineated 3
distinct components of individual resilience: sustained engagement in desirable and valued
activities, recovery from stressful experiences by returning to equilibrium, and personal
growth in response to a physical or psychological challenge [11,12]. The biopsychosocial
factors that underlie these resilient outcomes differ from those typically studied to identify
fragile adjustment and vulnerability [13]. For the purposes of the current paper, we will
define resilience as a construct reflecting overall individual well-being despite the presence
of a significant stressor, and we will refer to processes of “resilient coping” as adaptive
cognitive or behavioral efforts (e.g., acceptance-based coping, seeking social support) that
contribute to overall resilience.

In the context of adaptation to chronic pain, resilience and vulnerability constructs are
moderately correlated, yet separable [13]. A great deal of research on processes of pain
adaptation has focused on individual differences and internal psychological mechanisms,
both specific to pain and more broadly connected to individual well-being [8¢,14].

These studies have highlighted the importance of attention to both stable and modifiable
contributors to pain adaptation, and have noted that individual resilience and vulnerability
may vary across domains; some individuals may show a greater vulnerability to social
stressors than to physical stressors, and their subsequent coping efforts may manifest in
distinct ways [14]. Additionally, there may several vulnerability and resilience factors at
work simultaneously that can shape an individual’s response to an adverse or stressful
event [13]. As a result, it is important to consider the independent contributions of both
resilience factors and vulnerability factors in defining adaptation to pain. Figure 1 represents
a previously-proposed model of pain adaptation [14], adapted to reflect contributions of
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stable traits (resilience resources and vulnerability traits) and time-varying mechanisms of
vulnerability and resilience to pain adaptation across multiple domains.

Despite their conceptual relationship, the composition of the resilience and vulnerability
dimensions is noticeably different; the vulnerability dimension more closely reflects
emotional functioning (e.g., anxiety, depression, interpersonal sensitivity), whereas the
resilience dimension largely reflects coping efforts (e.g., acceptance coping, positive
reinterpretation and growth) [13]. This difference may reflect an underlying “approach/
avoidance” coping difference in individuals with chronic pain, such that an individual who
adopts an avoidant approach to coping with pain is also more susceptible to negative
pain-related outcomes [13]. In this way, we highlight the importance of approach-focused
coping in resilience to pain, whereas avoidance-based coping serves to make individuals
more vulnerable to maladaptive responses to pain. The current paper will examine several
factors closely associated with well-being in chronic pain: pain catastrophizing, positive
affect, optimism, hope, pain acceptance, and social resilience.

Pain catastrophizing and affective vulnerability to pain

A mechanism central to the examination of pain adaptation is pain catastrophizing. Pain
catastrophizing refers generally to an exaggerated cognitive and affective reaction to an
expected or actual pain experience [15], and is characterized by magnification of the
potential negative aspects of pain, an inability to disengage from thoughts about pain, and a
feeling of helplessness in coping with pain [16]. Evidence suggests that pain catastrophizing
has both stable and time-varying aspects and predicts greater daily levels of emotional
distress [2], predicts greater levels of physical dysfunction and occupational interference
[17], and is closely related to pain intensity and depression [18]. Pain catastrophizing
predicts rates of physical disability, above and beyond the effects of concurrent depression
[19]. Pain catastrophizing may also worsen the experience of pain through physiological
and neural pathways by enhancing the experience of pain via differential patterns of brain
activation [20] and modulating the analgesic effects of medications affecting the endogenous
opioid system [21]. There is plentiful evidence that highlights pain catastrophizing as a

key target of psychological intervention and that reductions in pain catastrophizing are
meaningfully related to improved physical and psychological functioning [15, 17].

Individuals who catastrophize about their pain are more likely to persist in using ineffective
pain coping strategies, a phenomenon that has been explained largely by a “narrowing”

of focus on the potential signals and dangers of pain and contributes to a more rigid and
ultimately less effective style of pain coping [22¢,23¢]. Similarly, individuals who engage
in greater levels of pain catastrophizing appear less able to disengage from signals of pain
[24]. Interestingly, recent evidence suggests that the increased vigilance to pain-related cues
inherent in pain catastrophizing is also reflected in differential activation of brain regions
related to arousal and expectation formation [25].

Recently, researchers have posited that pain catastrophizing is a normative, rather than
aberrant, process motivated by a fear of experiencing pain [23+¢]. Unlike theoretical models
of hypochondriasis, which suggest that catastrophizing about somatic symptoms is based
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on erroneous and misleading beliefs, the fear-avoidance model posits that greater levels

of pain have an enhancing effect on the intensity of fear because pain is a hard-wired
signal designed to increase vigilance to the body and is thus not easily ignored [23e¢]. The
fear-avoidance model of pain is an important addition to the research and conceptual base of
pain adaptation as it adds a motivational component that begins to explain why individuals
catastrophize about chronic pain, despite its deleterious consequences [22¢¢]. Whereas fear
of pain may be adaptive if pain is acute and signals an actual injury, such that avoidance of
pain is equivalent to avoiding future injury, it holds no such value for chronic pain, which
has ceased to signal damage [22¢¢]. It is therefore unsurprising that pain catastrophizing
contributes to greater levels of sustained vigilance and fear related to pain and predicts
avoidance of key daily living activities for individuals with recurrent pain [26].

Elevations in pain catastrophizing narrow an individual’s cognitive focus to threat-related
cues. This cognitive and attentional narrowing results in a reduced ability to seek out and
identify potential resources in the physical and social environment, fosters a rigid reliance
on immediately apparent coping strategies, even obviously ineffective ones, and is likely to
further exacerbate the already deleterious effects of pain on emotional functioning. It is thus
possible that mechanisms that are likely to bolster well-being despite chronic pain are those
that broaden an individual’s focus to the environment at large and foster a more flexible

and resilient response to stress and pain, thereby reducing the narrowing effects of pain
catastrophizing.

Positive affect and contributors to resilient pain coping

Among the most important psychological contributors to individual well-being and resilient
stress responses is positive emotion. Positive emotion has demonstrated benefits in physical
well-being, such as faster recovery from surgery [27], enhanced immune system functioning
[28], and increased tolerance for physically uncomfortable stimuli [29]. Evidence suggests
that positive emotions may become more accessible and aid in psychological recovery after
stress [30]. Positive emotions also appear to buffer individual reactivity to pain through
reductions in the occurrence of pain catastrophizing [31], and enhance individual well-being
across a variety of systems of human functioning, including altered neurological and
autonomic functioning, regulation of negative emotional states, and strengthening of social
ties [32]. The broaden-and-build theory of positive emotion suggests that positive affect may
aid in physical and emotional well-being and recovery from negative emotional arousal

by broadening attentional and perceptual abilities in order to identify opportunities in the
environment [33]. Thus, positive affect may act to counter the cognitively narrowing effects
of pain and pain catastrophizing. Given the wealth of evidence for affective dysregulation
[34] and specific deficits in positive emotion [35] in individuals suffering from chronic pain,
it is worthwhile to consider the role of positive psychological resources like positive emotion
and positive personality traits in coping with chronic pain.

Optimism, defined broadly as a relatively stable tendency towards positive outcome
expectations, has proven important in physical and emotional well-being [36]. Optimism
is associated with better health behaviors and physical health [37], and may predict
individual differences in responsiveness of the hypothalamic-pituitary-adrenal (HPA) axis
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[36]. Recent evidence suggests that optimism may be especially important for individuals
low in self-efficacy, mediating the relationship between objective physical functioning

and subjective physical functioning for individuals with low, but not high, self-efficacy
[38]. Researchers have posited that, similar to the effects of positive emotion, optimism
may bolster motivational aspects of coping and subsequent physical health by orienting
individuals towards potential gains and personal advancement, rather than a pervasive focus
on problem prevention [39]. Such findings highlight the potential value of an optimistic
outlook for individuals with chronic pain. Maintaining positive expectancies in the face of
significant pain is likely to serve as a protective factor for individual well-being, and thus
may be a suitable target for intervention. Indeed, recent evidence suggests that optimism
levels may respond to certain interventions. Meevissen and colleagues have indicated that
individuals who are trained to imagine their “best possible selves” through imagery and
writing exercises show increases in dispositional optimism that seem to be maintained across
time [40].

Emerging evidence suggests that hope, defined as a mental set that promotes the belief that
one can pursue and achieve desired goals [41], may function similarly to optimism [31].
Feelings of hope predict lower levels of pain intensity and pain catastrophizing, function
by orienting individuals to opportunities in the environment and may more closely reflect
positive, goal-related cognitions than optimism [31]. Preliminary evidence also suggests
that individuals may become more hopeful if they are oriented to the benefits of hope

and engage in activities specifically intended to improve hope [42]. However, the positive
contributions of hope to pain coping may overlap with other psychological resources; some
evidence suggests that hope does not predict psychological distress in individuals with
chronic pain, above and beyond the contributions of optimism and pain acceptance [41]. It
may be worthwhile for future studies to examine both state and trait components of hope to
individual pain adaptation, as some researchers have found that these components may have
differential contributions to pain-related distress and well-being [2].

An emerging perspective in the area of chronic pain adaptation involves the construct

of acceptance. Attempts to control a chronic stressor like chronic pain are often
counterproductive and can magnify the negative effects of the stressor [43]. Pain acceptance
has been defined as acknowledging that one has pain, stopping attempts to control pain, and
learning to live a richer life in spite of pain [44]. Individuals who adopt an accepting stance
toward their pain reduce their reliance on control- or avoidance-based coping, freeing their
cognitive and emational resources for more meaningful pursuits [45]. Acceptance-based
coping has been identified as a promising source of potential psychological intervention for
improving coping outcomes in individuals with chronic pain [46].

Recent definitions of pain acceptance have identified 2 distinct mechanisms that impact
cognitive and affective reactions to pain: willingness to experience pain and activity
engagement despite the presence of pain [47]. Individuals who show a greater willingness
to experience pain rather than avoiding it show less pronounced increases in negative affect
in response to pain, while individuals with greater levels of activity engagement are better
able to bolster their positive emotions through sustained pursuit of valued activities despite
their pain [48]. It is thus unsurprising that individuals higher in pain acceptance report lower
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levels of anxiety related to pain and lower levels of interference because of their pain [49].
Greater levels of pain acceptance have been found to predict significantly lower levels of
negative affect and greater levels of positive affect in individuals with chronic pain [50].
Additionally, pain acceptance predicts greater levels of physical functioning and physical
activity and lower levels of fear of physical activity and psychological distress [41,51].
Individuals who accept their chronic pain and maintain meaningful lives in spite of pain are
therefore likely to experience fewer detriments at the outset of a pain flare and to adopt more
effective coping strategies that aid in a return to their typical level of functioning after the
onset of pain.

Like pain catastrophizing, pain acceptance can have significant implications for cognitive,
emotional, and behavioral reactions to pain. Indeed, pain acceptance levels appear to
mediate the relationship between pain and anxiety, depression, and physical dysfunction
[52]. Research has demonstrated that pain acceptance and catastrophizing have opposing
influences on individual well-being, and this interrelation of cognitive constructs is of
central importance to understanding the complex mechanics of pain adaptation. Although
some studies have identified only a modest negative relationship between pain acceptance
and pain catastrophizing [53], individuals who adopt a more accepting stance towards their
pain appear to catastrophize less about their pain [54]. Pain acceptance may also reflect a
greater level of psychological flexibility that allows for broader and more adaptive responses
during times of greater pain [45]. Maintenance of this flexibility during times of greater
pain is especially important, given the narrowing focus that is common during times of

pain and is commonly a consequence of catastrophizing about pain [23e¢]. These findings
may indicate the way in which pain catastrophizing and pain acceptance differ: whereas
pain catastrophizing contributes to a narrower and more rigid style of coping with a painful
experience, acceptance of pain appears to retain cognitive resources that can be flexibly
applied to identify more effective pain coping responses. We might then expect that pain
catastrophizing and pain acceptance may not simply be stable traits, but instead, may reflect
both stable and time-varying processes that may wax and wane at various times. It is thus
worthwhile to consider whether pain acceptance contains a state component.

Research has indicated that a variety of psychological constructs contain both trait and

state components, including positive and negative affect [55], pain intensity [55] and pain
catastrophizing [2,56]. Similarly, researchers have identified pain acceptance as a potentially
important mechanism of change in psychological interventions for chronic pain populations
[46]. Particularly for those individuals who have undergone acceptance-based interventions
to improve their skills for coping with chronic pain, it is reasonable to consider whether
acceptance of pain may not be stable, but instead fluctuate around an individual mean (i.e.,
individuals who are more accepting of their pain may still have moments of greater or less
acceptance). To the authors’ knowledge, no study has examined whether a state component
of pain acceptance exists. This distinction may have relevance for several reasons. First,
identification of a state component of pain acceptance may add a key element in testing
individual models of pain adaptation. Just as pain catastrophizing has proven to be a key
mechanism of both momentary and trait affective dysregulation in individuals with chronic
pain [2], momentary thoughts of pain acceptance may provide a key indicator of state
resilience for those same individuals. If a state component of pain acceptance does exist,
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its exclusion from daily pain coping models yields at best an incomplete representation of
individual pain coping efforts. State pain acceptance may also provide a valuable indicator
for individuals undergoing psychological intervention targeting improvement of their pain
coping efforts. One viable hypothesis might predict that mean pain acceptance scores might
increase after completion of an acceptance-based intervention, but we might also expect less
variability in state pain acceptance scores after intervention as well. An individual who has
successfully undergone an acceptance-based intervention might exhibit a greater degree of
consistency in accepting their pain, even during times of increased pain or stress.

Social resilience and chronic pain

Although a great deal of research has focused on intra-individual processes that contribute
to resilient coping, individual resilience is also clearly dependent on social relations [57].
Indeed, Zautra [58] wrote, “Resilience is social, after all,” in a chapter accompanying other
papers examining the factors associated with adaptation to trauma. In his chapter, meant
to counterbalance the overwhelming attention to intrapsychic determinants of resilience or
the lack thereof, he reminds us that the primary sources of positive emotion are beneficial
social interactions. Social resilience has been observed in individuals’ utilization of social
resources to recover from stress [59], and the frequency, nature, and quality of social
interactions can have a significant effect on adaptation to chronic pain. Individuals with
chronic pain are thus able to adapt to their condition more readily than those without those
social resources [13].

In general, individuals who seek out social support exhibit greater levels of individual
resilience [60] and report greater levels of life satisfaction and lower levels of depression
[61]. Individuals with chronic pain report less severe pain and show less activation of the
central nervous system under painful conditions when they are in the presence of their
significant other [62]. However, the effects of social support are decidedly more nuanced
than they might initially appear. Beyond the mere availability of friends and family who may
provide support during periods of stress, the perceived quality of social support may play a
significant role in the degree to which such support fosters resilient coping. In individuals
with fibromyalgia, both quality and quantity of social support predict successful adaptation
to pain, but the quality of social support seems to be more important in predicting indicators
of individual well-being [63]. A social network that is too large or focused on aiding an
individual in coping with their pain may actually reduce that individual’s self-sufficiency
and lead to worse long-term pain coping [63]. In addition, intimate social relationships

may influence the frequency of pain displays; individuals with chronic pain display greater
frequencies of pain behaviors if their spouses catastrophize less about their pain [64].

However, individuals are not always able to successfully initiate positive social interactions,
even with the people closest to them. When individuals experience a high level of pain,

they may lose the ability to appreciate the complex nature of their social relationships

and become prone to classifying their relationships as entirely positive or negative. Just as
individuals who maintain emotional complexity are able to bolster their positive emotions
during times of pain or stress, individuals who recognize social complexity are able to
appreciate the positive aspects of their social relationships even during their worst moments.
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The failure to recognize “social complexity” may lead to an inability to seek or appreciate
positive social interactions, and may endanger valued sources of support during times of
interpersonal conflict [65]. During times of increased pain, individuals may be less willing
or able to notice or evaluate their social interactions as positive. Given the potential biases in
observational studies utilizing self-report measures, this phenomenon may be best clarified
in an experimental setting. Experimental studies utilizing pain induction have indicated
that under conditions of pain, individuals demonstrate an increased narrowing of focus and
vigilance to pain-related cues [24], and evidence suggests that this hypervigilance may

be a largely automatic reaction that occurs even at the detriment of performance in other
areas [22e¢]. It would thus be valuable to determine if individuals under conditions of
increased pain become unable to recognize or appreciate their positive relationships. Given
that social support is a powerful resource in maintaining individual resilience to pain [60,
61], examining the ability to notice and appreciate social support under conditions of pain
may provide valuable understanding of the effects of social support, as well as illuminate
times when social support fails to bolster individual coping.

Future directions of study

There are several prospective areas of research that could further strengthen our
understanding of adaptation to chronic pain. It appears that personality traits may

prove important in clarifying the complexity of pain adaptation; the personality trait

of extraversion, though apparently unrelated to the sensory experience of pain [66], is
predictive of more adaptive attitudes toward pain coping in arthritis populations [67]

and has also been identified as a contributor to resilience in arthritis populations [68].

It is thus possible that individuals with chronic pain who are more extraverted better
maintain their engagement with others during times of increased pain, which may have
significant implications for their momentary emotional states. Similarly, the construct of
pain acceptance may relate to another stable personality construct: openness to experience.
Recent evidence has connected the constructs of openness and psychological flexibility [69],
and others have noted that openness reflects a flexibility to adapt to challenges and to
effectively manage one’s own emaotional states, which are instrumental in the maintenance
of good physical health [70]. Consideration of these personality traits is therefore necessary
in developing a comprehensive representation of individual pain adaptation.

Basic correlational studies, while important in preliminary phases of research, are not
sufficient to yield precise and complex models of psychological adaptation and resilience.
Instead, future research should be directed towards more complex and comprehensive
models that reflect concurrent contributions to adaptation through the examination of
multiple and competing mediators and moderators of direct relationships [71]. Another key
to advancing our understanding of pain adaptation is an increased focus on experimental
research to supplement existing observational studies. Use of attentional and information-
processing [22¢¢,25] and motivational theories of pain adaptation [22¢¢] may yield
hypotheses that further supplement current pain coping models. Finally, it is important to
expand the scope of experimental variables relevant to pain coping. Studies that examine
basic emotional responses to pain induction (e.g., changes in negative or positive affect) or
simple, largely passive behaviors (pain tolerance and threshold) are valuable contributions
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to understanding pain reactions, but lack ecological validity and are not wholly adequate

for predicting real-world pain behavior. These studies do not examine more ecologically
pertinent questions: how might we define persistence in pain populations, and what keeps
individuals performing their everyday tasks despite their pain? These questions are of central
importance in chronic pain populations; individuals with pain may adopt a mindset focused
on ignoring their pain, subsequently extend their physical activity beyond reasonable limits,
and result in exacerbated physical and emotional dysfunction [22¢¢]. Observations of pain-
ignoring behavior have led to an increased call for examination of motivational factors in
pain adaptation in order to clarify what factors may lead individuals with chronic pain to
persist in strenuous activities, even to the point of clear physical or psychological detriment
[22¢¢]. This phenomenon may occur even when individuals hold little expectation of finding
an effective solution to their pain, which may suggest that this persistence in the face

of failure reflects a similar cognitive narrowing as those individuals who engage in pain
catastrophizing.

One recent study utilized a novel experimental procedure and found that trait levels of

pain catastrophizing in testing persistence to a painful finger-tapping task modulated the
effect of a negative mood condition [72¢¢]. This study utilized both motivational and
information-processing theories to formulate and test more complex hypotheses related to
pain adaptation. Furthermore, the study is noteworthy because it utilized an experimental
procedure that tested not only mood states and pain tolerance, but also a more ecologically
valid pain behavior. A greater focus on nuances like the immediate relationship between
pain and behavior is a promising avenue by which experimental pain studies can examine
task perseverance despite pain, a construct that is likely to inform conceptualization of pain-
related adjustment problems, as well as interventions that may target pain-related disability
and occupational dysfunction.

In summary, the psychological literature is rich in observational research and basic
experimental studies that have illuminated the direct relationships between the experience
of pain and a series of cognitive, affective, behavioral, and neurophysiological states. These
studies have provided a valuable framework by which we can begin to construct a more
advanced understanding of how individuals with chronic pain adapt and function from day
to day. However, we must strive to improve the specificity and complexity of our models

as pain, itself a complex physical and psychological force, demonstrates consequences that
ripple across all domains of human functioning. Researchers should continue to combine
our existing knowledge of pain-behavior and pain-cognition relationships and begin to ask
deeper questions: why do these relationships exist? Where do catastrophic pain-related
thoughts come from, what concurrent cognitive and neurological phenomena might they
reflect, and what purpose might they serve? What might compel an individual to engage in
avoidant or approach behaviors related to pain? It is only through the synthesis of multiple
systems of analysis and concurrent examination of behavior, cognition, emotion, motivation,
information processing, and neurophysiology that we might begin to achieve greater levels
of descriptive and predictive precision in the examination of pain adaptation.
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Figurel.
Conceptual model depicting contributions of resilience and vulnerability factors to

individual pain adaptation.
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Table 1

Term Definition

Pain Adaptation An overall process of coping with pain, accounting for both positive and negative contributors to coping.

Resilience Maintenance of positive physical and emotional functioning in spite of significant difficulty or challenge

Vulnerability Factors that contribute to worsened physical and psychological functioning in response to stress

Well-Being Denotes positive physical and psychological states

Distress Denotes negative physical and psychological states

Optimism A relatively stable tendency towards positive outcome expectations that orients attention and behavior towards
opportunities in the environment

Hope A mental set that promotes the belief that one can pursue and achieve desired goals

Pain Acceptance

Psychological
Flexibility

A process of acknowledging that one has pain, stopping maladaptive attempts to control pain, and learning to live a
richer life in spite of pain

A process of maintaining or altering behavior in response to environmental demands to maximize adaptive coping
and short-term and long-term well-being
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