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Abstract A variety of biological, psychological, and social
factors interact to influence pain. This article focuses on two
distinct, but connected, psychological factors—positive per-
sonality traits and pain catastrophizing—and their link with
pain perception in healthy and clinical populations. First, we
review the protective link between positive personality traits,
such as optimism, hope, and self-efficacy, and pain percep-
tion. Second, we provide evidence of the well-established
relationship between pain catastrophizing and pain perception
and other related outcomes. Third, we outline the inverse
relationship between positive traits and pain catastrophizing,
and offer a model that explains the inverse link between
positive traits and pain perception through lower pain
catastrophizing. Finally, we discuss clinical practice recom-
mendations based on the aforementioned relationships.

Keywords Optimism - Hope - Self-efficacy - Pain
catastrophizing - Pain - Positive psychology - Personality

Introduction

Pain is a complex phenomenon influenced by a variety of
biological, psychological, and social factors [1]. Psycholog-
ical factors are powerful predictors of the experience of pain
[2] and psychological models focus on the characteristic
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patterns of thoughts, feelings, and behaviors that influence
pain perception. Personality is one such characteristic. To-
gether, personality traits and other patterns of thoughts and
feelings, such as depression and anxiety, are modeled as
either protective or as risk factors for pain. The disease
model has focused traditionally on psychological deficits
that pose risk factors for pain and related outcomes, such
as quality of life or functional impairment [3]. However,
more holistic models have been developed to include a
focus on protective psychological factors or attributes that
promote health, lower pain perception, and increase quality
of life [4, 5].

Considering psychological health, it is noted that health
is not just the absence of stress or mental illness (i.e.,
languishing), but also the presence of flourishing (i.e.,
well-being) [6]. Flourishing entails three factors that reflect
psychological health: positive emotions, which indicate
emotional well-being, such as positive affect and quality of
life; positive psychological functioning, which reflects psy-
chological well-being, such as self-acceptance and personal
growth; and positive social functioning, which indicates
social well-being, such as social contribution and social
integration. The presence of positive personality traits, such
as optimism, is indicative of flourishing. This article exam-
ines the protective link provided by positive personality
traits, including optimism, hope, and self-efficacy, and
how these traits may influence pain perception. Further,
we will discuss extensive research that has defined the
well-established relationship between the potential risk fac-
tor, pain catastrophizing, a maladaptive coping mechanism,
and pain perception and other related outcomes. Addition-
ally, we will review the inverse relationship between posi-
tive traits and pain catastrophizing, and offer a model that
explains the inverse link between positive traits and pain
perception through lower pain catastrophizing. Finally, we
discuss clinical practice recommendations based on the
aforementioned relationships.
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Methods

We reviewed primary source research articles that were
published or in press from January 2000 to January 2013.
We retrieved studies between September 2012 and January
2013 from the online databases PubMed, Psych Info, Goo-
gle Scholar and Academic Premier using the following
keywords alone and in combination: pain catastrophizing,
pain perception, pain, positive traits, optimism, hope, self-
efficacy, and depression.

Positive Traits and Pain Perception

Numerous studies have demonstrated a protective link be-
tween positive personality traits and pain perception [7]. A
majority of studies have focused on optimism in clinical
populations and shown how optimism may predict or indi-
cate the strength of the relationship between pain and many
important life outcomes. Optimism is a generalized expec-
tancy for positive outcomes [8] and is often measured with
the Life Orientation Test-Revised (see Table 1). Clinical
populations studied include patients with cancer [9, 10],
sickle cell disease [11], osteoarthritis [12], and face pain
[13]. Among 218 late-stage cancer patients undergoing che-
motherapy, optimism played a small protective role with
severity of pain [9]. Among 334 lung cancer patients, opti-
mism partially mediated the link between pain and quality of
life [10]. A similar finding emerged with 72 older adults
with osteoarthritis in that optimism partially explained the
relationship between pain and life satisfaction [12]. In a
study of 27 adolescents with sickle cell disease, optimism
moderated the relationship between use of pain medication
and pain severity [11]. Specifically, an adaptive pattern of
opioid use was present among those with medium and high,
but not low, optimism.

Additionally, optimism has been linked with pain re-
sponse among patients with temporomandibular disorder
(TMD) [14]. In a case control study of 20 patients (TMD)
and 28 pain-free controls, TMD patients with lower opti-
mism had lower pain tolerance times and higher pain un-
pleasantness in an ischemic pain task following a stressor
compared with controls and TMD patients with higher op-
timism. Furthermore, TMD patients with lower optimism
had higher biomarkers of stress response [norepinephrine
and interleukin-6 (IL-6)] during experimental stress com-
pared with TMD patients with higher optimism. Interesting-
ly, lower optimism was associated with higher IL-6 at
baseline, indicating a possible susceptibility towards greater
inflammatory stress response. A large (n=5,696) cross-
sectional study of TMD patients also found an inverse
relationship between optimism and facial pain [13]. Impor-
tantly, the association was only present among patients
without depression. In addition, studies have demonstrated
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that optimism is protective against pain when recovering
from surgery, including inguinal hernia repair [15], arthro-
scopic knee surgery [16], and coronary artery bypass graft
surgery [17].

Research with non-clinical samples has helped elucidate
mechanisms by which optimism may protect against pain.
Those higher in optimism were more responsive to a place-
bo expectation for analgesia, experiencing less pain in re-
sponse to a cold pressor task than those in a no-expectation
condition [18, 19]. It is speculated that those higher in
optimism are more inclined to respond to positive placebo
expectations [18]. Further, the placebo response character-
istic of optimists is likely aided by lower state anxiety at
subsequent painful events [19]. The consistent negative
association between optimism and pain in many studies
has led to concern that optimistic individuals may disengage
from confronting health issues [20]. However, it has been
demonstrated the healthy participants with higher optimism
exhibit the expected pain response (less pain and cardiovas-
cular reactivity) under typical circumstances, but that this
pattern is eliminated when primed to think about health and
wellness. The results of this study provide evidence that
optimists do not “blindly” accept pain that warrants action,
but that they shift into an approach-oriented coping mode.
Finally, a healthy sample of 149 diverse participants dem-
onstrated that the protective link between optimism and pain
perception holds across ethnic groups [21].

Although the link between optimism and pain has re-
ceived a majority of attention in the literature, some research
exists on the link between hope and pain. Whereas optimism
is a generalized expectancy for positive outcomes [8], hope
taps goal-directed thinking and consists of pathways (per-
ceived routes toward goals) and agency (motivation to pur-
sue routes toward goals), as conceptualized by Snyder [22].
Among healthy participants, higher dispositional hope has
been linked with higher pain threshold, longer pain toler-
ance, and lower pain perception in a cold pressor task [23].
Furthermore, healthy participants receiving an intervention
designed to increase hope demonstrated longer pain toler-
ance than controls [24].

Hope has been most often studied among cancer patients.
However, the relationship between hope and pain is not
always as clear as with optimism and pain, which may stem
from a greater variety of measures employing different
operational definitions to measure hope (see Table 1). In
some studies hope was comparable between those with and
without pain [25, 26], but in others those with higher hope
had fewer pain symptoms and fatigue [27], lower pain
interference [25, 28] and higher meaning ascribed to pain
[26]. Of note, in one study, those with cancer pain had lower
hope than those without pain [28]. Pain intensity among
cancer patients has been associated with hope in some
(e.g., Hsu [28]) studies and not others (e.g., Lin [25]).
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Subscales

Scoring

Sample item

Instructions

Description

Measure

Table 1 (continued)

Construct
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Rumination: 8, 9,

10, 11

Magnification: 6,

all the time

4=

7,13
Helplessness: 1,

2,3,4,5,12

N/A

Total score of 36

6 items on a 7-point scale “I feel I can’t stand it any-

Cognitive strategies for dealing with pain

[111]

CsQ

more”

never do

0
6

(catastrophiz-
ing subscale)

always do that when in

pain

For all measures, a higher score indicates higher levels of the construct

HHI used with clinical patients, ASES used with arthritis and fibromyalgia patients, all others used with healthy and clinical populations

LOT-R Life Orientation Test-Revised, ASES Arthritis Self Efficacy Scale, PSEQ Pain Self-Efficacy Questionnaire, GSES General Self Efficacy Scale, ATHS Adult Trait Hope Scale, SHS State Hope

Scale, HHI Herth Hope Index, PCS Pain Catastrophizing Scale, CSQ: Coping Strategies Questionnaire

Furthermore, hope was not associated with pain among
patients with chronic musculoskeletal pain and it was spec-
ulated that this surprising results may have been owing to a
restricted range of pain scores [29].

Additional research has examined the link between self-
efficacy, pain, and related outcomes, such as functional
impairment and quality of life [30-33]. Self-efficacy is the
belief that one has the ability to achieve a particular goal
[34]. Self-efficacy beliefs for managing pain have been
linked to pain and related outcomes among arthritis patients
in numerous studies [35-37]. Self-efficacy may explain
gender differences often observed in clinical and experimen-
tal pain responding [38]. Jackson et al. [39] found that
physical and task specific self-efficacy fully mediated the
link between gender and pain perception in a cold pressor
task. In addition, self-efficacy accounted for a substantial
amount of variance in experimental pain tolerance between
marathon runners and matched controls [40]. In another
study, individuals with high self-efficacy who were provid-
ed a choice of coping strategies displayed increased toler-
ance of acute pain and lower pain reports [41]. Overall, the
current research into the relationship between positive psy-
chological traits and pain perception provides a comprehen-
sive picture that optimism, hope, and self-efficacy positively
influence well-being and health, and that flourishing may be
protective against negative health outcomes.

Pain Catastrophizing and Pain Perception

In contrast to the way that positive psychological traits often
buffer pain experience, certain cognitive factors (the way
one thinks about painful experiences) can heighten pain
perception. Pain catastrophizing is one such cognitive factor
that is a negative amplification of pain-related thoughts
through rumination (repetitive thoughts about pain), magni-
fication (exaggerated concern about negative consequences
of pain), and helplessness (believing nothing will change the
pain) [42]. Pain catastrophizing has been linked with pain in
hundreds of studies in varied patient populations [42, 43].
Indeed, the results are maintained after controlling for depres-
sion [44] and anxiety [45]. Likewise, pain catastrophizing has
been the strongest predictor of pain among other related
constructs such as fear and body vigilance [46]. Pain
catastrophizing has explained observed ethnic [47] and gender
[48] differences in pain perception. Moreover, age differences
in pain catastrophizing appear to be based on type of pain, as
well as whether pain characteristics are sensory or affective
[49].

Important research established the direction of the rela-
tionship between catastrophizing and pain among healthy
participants, such that catastrophizing precedes increased
pain response [50]. Similarly, prospective studies have dem-
onstrated that reducing pain catastrophizing brings about
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lower pain and disability [42, 51]. Critically, reductions in
pain catastrophizing have been achieved through cognitive
behavioral interventions [52—54]. Experimental work has
demonstrated that catastrophizing can be manipulated and
that catastrophic thinking is linked with lower pain endur-
ance compared with those employing positive coping self-
statements [55].

Some work suggests a differential relationship between
trait and state catastrophizing. Trait or general catastrophizing
is assessed by asking how participants typically respond to
pain, whereas state- or situation-specific catastrophizing is
assessed by asking about pain response in a particular situa-
tion, such as during or following a specific experiment. In
some cases, clinical and non-clinical participants differ in trait
and state pain catastrophizing. Fibromyalgia (FMS) patients
had greater trait catastrophizing than controls, but similar state
in response to thumbnail pressure pain. Further, only in FMS
patients was there a correlation between activation of the left
posterior parietal cortex and state catastrophizing. This brain
region is an integration center for somatosensory information
[56]. Similarly, within some studies trait catastrophizing was
stable across ethnicity in healthy participants, whereas some
variation in situational catastrophizing exists [57]. Variation in
research results across studies may stem from differences in
the catastrophizing construct under examination (trait vs state).
It is important that investigators be clear about what type of
catastrophizing is being assessed to improve methodological
consistency across the literature.

Some research has examined the possible mechanisms
that explain the link between pain catastrophizing and pain
perception. Higher catastrophizing during experimental pain
is associated with lower activation of descending pain-
inhibitory controls (DNIC), especially among women [58].
Interestingly, women also showed a lower DNIC response
than men, which could help explain greater pain perception
and more negative pain outcomes among women. It would
be advantageous for future research to determine whether
modifying pain catastrophizing affects DNIC processes
[58].

A growing body of work has begun to assess the neural
correlates of pain catastrophizing during the administration
of noxious stimuli. Catastrophizing is linked with increased
brain activity in regions associated with anticipation of pain
[medial frontal cortex (MFC), cerebellum), attention to pain
[dorsal anterior cingulate gyrus, rostral anterior cingulate
cortex, dorsolateral prefrontal cortex (DLPF)], emotional
aspects of pain (claustrum, closely connected to amygdala)
and motor activity [44, 59]. Furthermore, pain catastrophizing
is associated with different patterns of cortical response
depending on the intensity of the pain [59]. Specifically,
during moderate as opposed to mild pain, pain catastrophizing
is linked with lower activity in the DLPF and MFC—regions
of the brain responsible for top-down pain suppression [59].

Among individuals with major depressive disorder and
not in healthy controls the helplessness subscale of the Pain
Catastrophizing Scale (see Table 1) was related to activation
of the right amygdala during the anticipation of pain [60].
This brain region has been found to be associated with
passive coping styles. Other recent research demonstrated
that pain catastrophizing is related to phantom limb pain in
upper limb amputees. Further, using electroencephalogra-
phy, associations between pain catastrophizing and N/P135
dipole located in the area around the secondary somatosen-
sory cortex were found. This area is predominately related
to discriminative and affective-motivational aspects of hu-
man pain processing [61¢]. In addition, temporal summa-
tion, a marker of central pain facilitation, has also been
linked with pain catastrophizing [58]. This validates psy-
chological approaches that seek to modify attentional focus,
interpretation, and emotional processes surrounding pain as
are often found in cognitive behavioral therapy [62].

Some research has demonstrated that positive psycholog-
ical traits, such as self-efficacy, can also act as mediators
between catastrophizing and pain and catastrophizing and
pain-related outcomes [63, 64]. The belief in one’s ability to
control pain fully mediated the link between pain
catastrophizing and pain among osteoarthritis patients,
while perceptions of ability for physical functions fully
explained the relationship between pain catastrophizing
and physical disability [64]. Indeed, the belief in one’s
ability for dealing with emotional symptoms of arthritis
partially explained the link between pain catastrophizing
and psychological disability. In a similar study, beliefs about
the ability to cope with arthritis symptoms partially
explained the relationship between pain catastrophizing
and physical functioning among osteoarthritis patients
[63]. All of these studies highlight the importance of under-
standing pain catastrophizing, as it appears critical in deter-
mining pain experience. This promising body of research
indicates that understanding whom, why, and when individ-
ual’s catastrophize, and that recognizing possible neural
mechanisms involved will give a better insight into pain
perception.

Positive Traits and Pain Catastrophizing

Ample research has linked pain catastrophizing with nega-
tive psychological experiences, such as depression, anxiety,
and fear [44, 45, 65—69]. Pain catastrophizing fully mediat-
ed the relationship between pain and emotional distress
among 46 back pain outpatients [70]. Furthermore, pain
catastrophizing has explained the link between pre-surgical
anxiety and post-surgical pain [71]. Given the positive rela-
tionship between pain catastrophizing and negative psycho-
logical experiences it stands to reason that pain catastrophizing
would be linked inversely with positive psychological qualities.

@ Springer



330, Page 6 of 11

Curr Pain Headache Rep (2013) 17:330

Those with higher levels of positive traits such as optimism
[72e, 73¢], hope [73+, 74], and self-efficacy [63, 64, 75] are, in
fact, less likely to engage in pain catastrophizing. Furthermore,
positive emotions and resiliency are associated with lower pain
catastrophizing [76].

The inverse relationship between positive traits and pain
catastrophizing might be understood in the context of the
link between positive traits and mental health. Positive traits
such as hope [77] and self-efficacy [75] are associated
inversely with negative psychological sequelae, such as
depression. Individuals high in hope have been found to
cope better with daily stress and negative emotions, whereas
those low in hope have shown stronger stress reactions and
poorer emotional recovery [78]. In predicting future out-
comes, it has also been demonstrated that hope can act as
a resiliency factor. Those higher in hope have lower future
levels of depression and anxiety than those with low in hope
[79]. Further, among patients with depression, those with
higher levels of optimism experience better coronary artery
bypass surgery treatment outcomes [80].

Individuals who possess higher levels of positive traits,
such as hope or optimism, are more likely to experience
higher levels of positive emotions. Hope and optimism are
thinking processes about the pursuit of a goal, and higher
levels can create “a sense of affective zest” [22]. Corre-
spondingly, those who experience greater levels of positive
emotions possess higher resilience, which equips them to
confront difficult experiences, which could include pain [81,
82]. Experimental studies have demonstrated that positive
emotions counteract negative emotions [82]. Participants
underwent a negative emotion induction by preparing for a
time-pressured speech. Then they were assigned randomly
to films, which induced either positive, negative, or neutral
emotions. Those who experienced positive emotions follow-
ing the stressful task experienced faster cardiovascular re-
covery, suggesting the health benefits of positive emotions,
which should, theoretically, extend to pain.

Link Between Positive Traits, Pain Catastrophizing,
and Pain Perception

Although there is accumulating evidence about positive traits,
pain catastrophizing, and pain perception, it was only recently
that research established that the link between positive traits
and pain perception operates through pain catastrophizing (see
Fig. 1). The first study to demonstrate this link sampled a
healthy community sample of 114 men and women [73¢].
Both trait hope and optimism were associated inversely with
pain response in a cold pressor task. All three dimensions of
pain catastrophizing (rumination, magnification, and helpless-
ness) partially mediated the link between hope and optimism
with pain perception in independent models. Since then, this
study has been replicated with a sample of 140 osteoarthritis
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Pain

Catastrophizing

Optimism
Hope

Fig. 1 Conceptual model of relationship between positive traits, pain
catastrophizing, and pain perception

patients and expanded upon by using a different pain stimulus
(heat), a different measure of pain catastrophizing coping
strategies questionnaire (CSQ), and temporal summation as
an outcome measure, which reflects central pain facilitation
[72¢]. Similar to previous research, those with higher levels of
optimism displayed lower temporal summation, which indi-
cates less pain facilitation. In addition, pain catastrophizing
was a significant mediator of the link between optimism and
temporal summation.

The consistent results in correlational analyses have led
to an investigation into whether positive traits could be
related causally to experimental pain. Hanssen et al. [83¢¢]
addressed this question by manipulating optimism experi-
mentally. They demonstrated a causal link between opti-
mism and pain perception. Healthy participants were
assigned randomly to visualization and writing about a
future best possible self to induce optimism, or visualization
and writing about a typical day (control). Participants then
completed the cold pressor task with a visual analog scale
measure of pain perception taken at intervals throughout the
task, as well as a post-measure. Those in the optimism
condition consistently reported lower pain throughout the
cold pressor task. Consistent with prior research, situational
pain catastrophizing mediated the relationship between op-
timism and pain [83<¢]. This study demonstrates that opti-
mism can not only be modified, but that doing so diminishes
the experience of pain.

Practice Implications

It is recommended that psychological approaches to pain
reduction include a focus on reducing pain catastrophizing
and increasing thoughts, feelings, and behaviors associated
with positive traits, such as hope, optimism, and self-
efficacy. Cognitive behavioral interventions are the most
widely used approaches for modifying pain catastrophizing
and have proven effective in multiple studies [52—55]. Psy-
chological treatment often involves multiple sessions over
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several months to achieve sustained treatment outcomes
[52]. Modifying catastrophizing may include activities such
as examining automatic thoughts, restructuring unhelpful
thoughts, planning, and positive-self-talk [53].

Briefer cognitive behavioral interventions have also
proven effective for modifying pain catastrophizing and
reducing experimental pain [54]. A manualized protocol
included instruction in three strategies for reducing cata-
strophic thinking: distraction, mindfulness and acceptance,
and cognitive restructuring. Researchers provided examples
of distraction and mindfulness/acceptance. Cognitive
restructuring was taught by an interactive discussion lasting
approximately 5 mins of how to examine a thought and
reframe it in a more helpful or realistic way. Then, partici-
pants practiced restructuring thoughts with assistance from a
trained research assistant as needed. The entire intervention
lasted approximately 10 mins and was effective in reducing
pain catastrophizing, increasing pain tolerance, and reduc-
ing subjective pain report [54]. Given evidence that brief
cognitive interventions may be associated with changes in
future coping behaviors [84], it is necessary for prospective
studies to try to determine the long-term effects of brief
interventions.

Acceptance and Commitment Therapy (ACT) [85] is
another successful approach for the treatment of pain [86].
In contrast to traditional cognitive behavioral approaches,
the focus of ACT is on committing to pursuing valued
activities without trying to avoid or control pain. A goal is
to improve psychological flexibility and reduce the effect of
pain on functioning [87]. There is evidence that pain accep-
tance is linked with better adjustment among chronic pain
patients [88] and that acceptance-based coping is a stronger
predictor of adjustment than control-based coping [89].
Furthermore, the benefits of pain acceptance coping on
activity have been demonstrated prospectively [90]. The
link between pain intensity and fear about pain among
patients with chronic pain was less strong among those with
higher acceptance [91], suggesting a protective role of ac-
ceptance in the negative emotional sequelae of pain. Fur-
thermore, patients who increase acceptance of pain show
decreased pain anxiety, which is linked with better treatment
outcomes [92].

Acceptance has been increased successfully through brief
coping instructions in laboratory settings involving shifting
attention and focus [93]. Furthermore, the teaching of ac-
ceptance and commitment through experiential activities
and metaphors is associated with a variety of adaptive
treatment outcomes [93]. Acceptance of pain and commit-
ment to pursuing valued activities may be viewed a marker
of resilience [94+]. Similarly, dispositional optimism is often
viewed as a source of an individual’s resilience [94¢], and
the experience of positive emotions plays a significant role
in promoting mental activities and fostering experiences that

build resilience [82]. Given that both acceptance and posi-
tive emotions are conceptualized as forms of resilience, and
that they both play a prominent role in pain perception and
pain catastrophizing, it would be advantageous if future
research and therapeutic interventions assessed these resil-
ience mechanisms together.

Much research has shown that mood can be manipulated
and that interventions targeted to increase positive traits
translate to improved experimental pain outcomes. Positive
mood inductions include activities such as showing clips
from humorous films or brief stories that invoke positive
feelings, such as joy, are associated with better pain toler-
ance and reduced pain perception [95, 96]. Advising pa-
tients to engage with media containing humorous or other
positive emotional content could yield benefits in a variety
of contexts. In an acute situation, such as prior to undergo-
ing a medical procedure, a humorous video clip could be
shown or an inspirational story could be read. In chronic
situations, such as a prolonged illness or injury, a regimen
containing “infusions” of positive emotions throughout the
day in either regular or variable intervals could be
implemented. Non-media-based approaches, such as
journaling for increasing positive emotions, such as grati-
tude, have also proven effective [97, 98], and may be useful
in situations where using technology is not feasible or
appropriate.

Brief interventions targeting positive traits have also been
effective in improving experimental pain outcomes among
healthy participants. An intervention to increase hope
consisted of a structured 16-min session. The session in-
cluded: (i) guided imagery—instruction to think of a desired
goal and build motivation and strategies to accomplish the
goal, and considered how the experience might help in
achieving future goals and dialogue; and (ii) a discussion
of why the identified goal is important and verbalization of
the material visualized in the previous step. Next, there was
a strategies instruction, which provided information on how
to increase goal-directed thinking, pathways thinking, and
agency, with tips translating this general information for use
on the cold pressor task. Finally, they completed a
worksheet with instructions to write about another experi-
ence in pursuing goals, listing positive self-talk statements
and strategies for the cold pressor task, and providing an
estimate of expected pain tolerance time. This intervention
was successful and individuals in the hope treatment condi-
tion experienced significantly longer tolerance in the cold
pressor task than those in the control group [24]. Future
work to test this protocol with pain patients is recommended.

A brief intervention to increase optimism using a best
possible self-activity that included writing and visualization
has also proven successful [83e¢]. Participants were
instructed to think about their best possible self for 1 min,
then to write about this topic for 15 mins, and, finally, to
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imagine the story they recorded vividly for 5 mins. This
approach has been used successfully to increase optimism in
previous studies [99, 100]. Those in the best possible self-
condition experienced a change in expectations for future
outcomes and reported correspondingly lower pain intensity
during a cold pressor task compared with those in the control
group [83e<]. Extending this approach to clinical pain patients
and observing long-term outcomes would be valuable.

Approaches to increase self-efficacy often provide edu-
cation or coping skills [101]. It has been suggested that
approaches for improving self-efficacy should increase their
use of technology [101]. This is especially important for
patients who work full-time or have other time restrictions,
which may pose barriers to regular clinic visits over a
sustained period of time [101]. Online dissemination of
positive psychology exercises has proven feasible and ef-
fective [102].

Conclusion

The benefit of high levels of the positive personality
traits optimism, hope, and self-efficacy has been dem-
onstrated in clinical and healthy populations exposed to
pain. Further, these traits provide a protective influence
for pain perception. Conversely, certain cognitive factors
(the way one thinks about painful experiences) can be
maladaptive and negatively influence pain perception.
Pain catastrophizing is a well-established risk factor
for increased pain perception and there are numerous
neurological studies that have revealed activity in brain
regions associated with pain control and integration,
which provides support for this relationship. Ample
research has linked pain catastrophizing with negative
psychological experiences, such as depression and anx-
iety. Foremost for this review, a corresponding, but
smaller, body of research demonstrates the inverse rela-
tionship between pain catastrophizing and the positive
traits of optimism, hope, and self-efficacy. Recent re-
search has provided an integrated psychological model
examining positive traits and pain catastrophizing to-
gether to understand pain perception. Specifically, lower
levels of pain catastrophizing explain the inverse link
between positive traits and pain perception. These basic
science approaches answer fundamental questions that
can be translated into evidence-based treatments. Prac-
tice implications for reducing pain perception include a
focus on cognitive behavioral strategies for improving
levels of hope, optimism, and self-efficacy, and reducing
pain catastrophizing. It will be important for future
research to determine whether there is a causal link
between positive traits and pain catastrophizing. Understanding
whether increasing positive traits reduces catastrophizing or

@ Springer

whether reducing catastrophizing increases positive traits will
provide direction in crafting psychological interventions to
reduce the experience of pain.
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