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Chronic pain is a common and costly condition, and some people with chronic pain engage
in problematic opioid use. There is a critical need to identify factors underlying this
co-occurrence, so that treatment can be targeted to improve outcomes. We propose that
difficulty with emotion regulation (ER) is a transdiagnostic factor that underlies the co-
occurrence of chronic pain and problematic opioid use (CP-POU). In this narrative review, we
draw from prominent models of ER to summarize the literature characterizing ER in chronic
pain and CP-POU. We conclude that chronic pain is associated with various ER difficulties,
including emotion identification and the up- and down-regulation of both positive and
negative emotion. Little research has examined ER specifically in CP-POU; however, initial
evidence suggests CP-POU is characterized by difficulties with ER that are similar to those
found in chronic pain more generally. There is great potential to expand the treatment of ER
to improve pain-related outcomes in chronic pain and CP-POU. More research is needed,
however, to elucidate ER in CP-POU and to determine which types of ER strategies are

optimal for different clinical presentations and categories of problematic opioid use.

Public Significance Statement

This article reviews research on emotion regulation, the process of changing or maintaining one’s
emotions, in people with chronic pain and co-occurring chronic pain and problematic opioid use.
These groups have varied difficulties with emotion regulation which can be targeted in psychological
treatment. However, more research is needed to clarify the role of emotion regulation and how it can
be best incorporated into psychological treatment to improve pain and opioid use.

Keywords: chronic pain, problematic opioid use, emotion regulation

Chronic pain—pain that persists or recurs for over 3
months—is common across the life span, occurring in

approximately 10-30% of adults and children (Johannes,
Le, Zhou, Johnston, & Dworkin, 2010; King et al., 2011;
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Nahin, 2015). Chronic pain can cause significant physi-
cal, social, and vocational impairment and is comorbid
with depression, anxiety, and posttraumatic stress disor-
der (PTSD) in both youth and adults (Asmundson &
Katz, 2009; Noel, Groenewald, Beals-Erickson, Gebert,
& Palermo, 2016; Rayner et al., 2016). Moreover, recent
estimates suggest that one in four people with chronic
pain engage in opioid use that is inconsistent with med-
ical prescriptions, and one in 10 meet criteria for opioid
addiction (Vowles et al., 2015). Identifying transdiagnos-
tic factors—processes that contribute to the development
or maintenance of multiple diagnostic categories—that
underlie both chronic pain and problematic opioid use
(CP-POU) can enhance the precision and efficiency of
psychological interventions to treat this common comor-
bidity. In this review, we examine difficulties with emo-
tion regulation (ER), as a transdiagnostic factor that is
important to CP-POU.

Elucidating the role of ER in chronic pain is particularly
important because pain is defined as an unpleasant sensory
and affective experience (Melzack, 1975); thus, regulating
affect is central to the chronic pain experience. Difficulty
with ER has been identified as a key transdiagnostic factor
underlying both psychiatric and substance use disorders
(Aldao, Nolen-Hoeksema, & Schweizer, 2010; Fernandez,
Jazaieri, & Gross, 2016). If ER represents a transdiagnostic
factor underlying CP-POU, it can be targeted in interven-
tions to improve outcomes in both CP-POU domains. Pre-
scription opioid use is common among adults and adoles-
cents with chronic pain. Recent nationally representative
studies estimate a 38% 12-month prevalence in adults and
20% lifetime prevalence in adolescents of using prescription
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opioids (Han et al., 2017; McCabe et al., 2017). Unfortu-
nately, vague and evolving terminology poses a challenge to
defining problematic opioid use. In this article, we adopt the
terminology used by Vowles and colleagues (2015) who,
based on expert recommendations, defined problematic opi-
oid use as comprised of misuse (i.e., use inconsistent with
physician prescription), abuse (i.e., intentional prescription
opioid use for a nonmedical purpose), and addiction (i.e.,
continued use with actual or potential for harm).

In the current review, we define ER as the multifaceted
process of modifying one’s emotional experience and tra-
jectory toward a desired state. Many models have been
developed to conceptualize the complexities of ER, and we
draw on several of the most prominent in the current review.
Gross’s Extended Process Model of ER (Gross, 1998, 2015)
organizes ER into a series of progressive stages: emotion
identification, strategy selection, and strategy implementa-
tion. ER strategies can be viewed as functioning to up-
regulate (i.e., activate or enhance) or down-regulate (i.e.,
minimize, attenuate) emotion, and emotions can be orga-
nized into dimensions of negative affect (NA; general neg-
ative mood states) and positive affect (PA; general positive
mood states). NA and PA occur independently of one an-
other, such that people can experience both positive and
negative emotions at any point in time (Watson & Clark,
1997). We categorize ER strategies in a 2 X 2 framework
involving the down- and up-regulation of both NA and PA.
A complementary model proposes a two-dimensional
framework whereby ER strategies are classified as explicit
(conscious) or implicit (nonconscious) as well as controlled
(engaging top-down processes) or automatic (engaging few
or no top-down processes; Braunstein, Gross, & Ochsner,
2017). Where possible, we characterize specific ER strate-
gies according to this model throughout this review. Finally,
ER is influenced by developmental and cultural factors,
although this is often overlooked in research and practice; in
our review, we highlight developmental and cultural con-
siderations that define the context of ER. We acknowledge,
however, that ER is a topic of rich debate, and no single
model fully accounts for its complexities. Moreover, we
appreciate the value of related frameworks, such as the
earlier literature on coping (e.g., primary and secondary
appraisal; problem- vs. emotion-focused coping; Lazarus,
1991) and the debate regarding whether certain ER pro-
cesses are best viewed as short-term strategies or as longer-
term adaptations.

The overarching goal of this review is to examine ER as
a transdiagnostic factor with treatment implications for CP-
POU; accordingly, we focus on literature that has the clear-
est implications for clinical research, assessment, and inter-
vention in people with chronic pain or CP-POU. We review
literature that has examined emotion identification and ER
strategy engagement in these populations, and we identify
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specific gaps that point the way to future research on CP-
POU.

Emotion Regulation in Chronic Pain

We begin by describing emotion identification and then
review ER strategy engagement, organized as the down- and
up-regulation of NA and PA. In each section, we first
highlight findings from the general chronic pain literature
and then examine implications for CP-POU.

Emotional Identification

Emotion identification involves becoming aware of one’s
emotions, differentiating among them, and labeling the cor-
rectly. Emotion identification is thought to precede ER
strategy engagement, particularly explicit strategies, to
achieve desired emotional states (Gross, 2015; Kashdan,
Barrett, & McKnight, 2015). Some research has reported
deficits in emotional awareness in people with chronic pain
(Baeza-Velasco, Carton, Almohsen, Blotman, & Gély-
Nargeot, 2012), which is associated with greater pain inten-
sity (Smith, Gudleski, Lane, & Lackner, 2019). Lane et al.
(2009) proposed a neuroscience model suggesting that peo-
ple with pain often have difficulties with awareness of
emotional states and preferentially view and describe their
experience in somatic terms. In addition to facilitating ex-
plicit ER, emotion identification has implicit ER benefits;
for example, applying a verbal label to one’s affective state
can reduce NA (Torre & Lieberman, 2018). Among patients
with chronic pain, difficulties with affect labeling may
result in less effective execution of explicit ER strategies
and reduce access to affect labeling as an implicit form of

AARON, FINAN, WEGENER, KEEFE, AND LUMLEY

ER. In the short-term, this could lead to worse pain, prob-
lematic opioid use, and deterioration in mood.
Alexithymia refers to the inability to label and describe
one’s emotional state as well as a preference for externally
oriented rather than introspective thinking. A recent meta-
analysis of 77 studies concluded that individuals with
chronic pain have substantially elevated levels of alexithy-
mia compared to pain-free controls, and alexithymia was
positively related to pain intensity and pain interference as
well as depression and anxiety (Aaron, Fisher, de la Vega,
Lumley, & Palermo, 2019). Although much of this evidence
is cross-sectional, a handful of prospective studies suggest
that greater baseline alexithymia predicts poorer pain out-
comes, such as persistent pain after surgery for breast cancer
(Baudic et al., 2016). Alexithymia may even be a stronger
predictor of change in symptom severity than anxiety and
depression (Porcelli, De Carne, & Leandro, 2017). It should
be noted, however, that critics have conceptualized alex-
ithymia as a Western construct that pathologizes non-
Western cultures that do not value individualism and emo-
tional expression (Dere et al., 2013; Kirmayer, 1987).
Affect differentiation refers to the ability to experience
PA and NA independently (Davis, Zautra, & Smith, 2004).
During periods of heightened pain or stress, people are less
able to differentiate between PA and NA, resulting in in-
verse correlations between PA and NA. In contrast, during
periods of low pain or stress, PA and NA vary with greater
independence (Davis et al., 2004; Potter, Zautra, & Reich,
2000). PA has been characterized as a “resilience resource”
in patients with chronic pain due to its association with
reduced negative affective reactivity to pain (Strand et al.,
2006; Zautra, Johnson, & Davis, 2005). Thus, the ability to
preserve PA despite the presence of NA is adaptive. Emo-
tion differentiation refers to the ability to make fine-grained
distinctions among emotional states. It is usually assessed in
vivo using ecological momentary assessment or in the lab-
oratory by evoking emotional experiences, and determined
by examining within-person correlations of numerical emo-
tion ratings (Kashdan et al., 2015). An enhanced ability to
differentiate among emotional states improves the likeli-
hood that ER will be successful and has been linked to
better pain-related outcomes (Connelly et al., 2007).

Implications for co-occurring CP-POU: Few studies have
examined emotion identification in people with CP-POU,
although one study found that alexithymia was positively
associated with prescription opioid misuse among people with
chronic pain (Oberleitner et al., 2019). The larger literature on
emotion identification in substance use disorders, however,
consistently reports difficulties with emotion identification;
for example, alexithymia is elevated in individuals with alco-
hol use disorders (Cruise & Becerra, 2018). A daily diary
study showed that when college students experienced intense
NA, greater momentary emotion differentiation resulted in
less subsequent alcohol consumption (Kashdan, Ferssizidis,
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Collins, & Muraven, 2010). Higher emotion differentiation
also predicted a lower likelihood of relapse following residen-
tial substance abuse treatment (Anand, Chen, Lindquist, &
Daughters, 2017).These studies suggest that more precise
awareness of negative emotions during stressful periods may
protect against self-medicating NA.

ER Strategy Engagement

The engagement of ER strategies, whether explicit or
implicit, is influenced by an individual’s goals and the
potential competition between the short- and long-term im-
plications of those goals (Gross & Thompson, 2007). Dis-
crepancies between the proximal and distal outcomes of ER
are especially relevant to people who have either chronic
pain or CP-POU, given that these conditions are character-
ized by the tendency to seek immediate relief of salient
aversive states at the potential cost of long-term function.
For example, patients with chronic pain commonly with-
draw from activity to protect against the possibility of

799

short-term exacerbations of pain and NA, even though
avoidance is associated with long-term physical and emo-
tional decline (Vlaeyen & Linton, 2012). Similarly, opioid
medications are optimally analgesic when used to relieve
acute pain, but repeated use can engender physical and
psychological dependence. Prescription opioid addiction is
often marked by a cycle in which opioid withdrawal intro-
duces a new aversive state of both pain and NA, distinct
from that associated with the original chronic pain condition
(Vowles et al., 2015). Thus, ER is often driven by goals that
are short-term (e.g., pain relief) as well as long-term (e.g.,
eschewing patterns of opioid dependence). Below, we or-
ganize our review of ER strategies relevant to CP-POU
according to the down- and up-regulation of both NA and
PA. We outline possible short- and long-term outcomes of
effective versus ineffective ER in Figure 1.

Down-Regulation of NA

The experience of chronic pain is often associated with
periods of NA, which can be difficult to down-regulate. The
inability to successfully down-regulate NA can exacerbate
pain-related outcomes and lead to problematic opioid use.
In both children and adults, the influential Fear Avoidance
Model of chronic pain delineates how negative affective
states (e.g., fear of pain, depression) and difficulty imple-
menting effective strategies to down-regulate NA can lead
to a perpetuating cycle that ultimately exacerbates pain and
disability (Simons & Kaczynski, 2012; Vlaeyen & Linton,
2000). A systematic review of experimental studies exam-
ining classical conditioning in chronic pain suggests that
this cycle may be perpetuated in part by implicit and auto-
matic ER processes, whereby some patients with chronic
pain have difficulty differentiating between threat and
safety cues which could increase fear and anxiety (Harvie,
Moseley, Hillier, & Meulders, 2017). The fear avoidance
model has garnered decades of empirical support (Vlaeyen
& Linton, 2012) and a common goal of pain psychology
interventions is to identify strategies typically associated
with poor pain-related outcomes (e.g., pain catastrophizing)
and replace them with explicit ER strategies more likely to
lead to positive outcomes. For example, ER strategies such

Process of Emotion Regulation

Cultural Context Pain-Related Factors

Strategy Engagement

Emotion Down-regulate | Down-regulate
Identification — NA PA
Up-regulate Up-regulate
NA NA

ﬂ Pain Intensity
Physical Functioning

< > Mood / Distress
U Opioid / Substance Use

Developmental Stage

Figure 1.

Emotion regulation in chronic pain. This diagram depicts a bidirectional relationship between

emotion regulation and pain-related factors, which is moderated by cultural context and developmental stage.
“Process of Emotion Regulation” is adapted from Gross (2015).
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as cognitive reappraisal, relaxation, and behavioral activa-
tion can function to reduce NA and are common compo-
nents of pain interventions (Ehde, Dillworth, & Turner,
2014).

Pain catastrophizing—an exaggerated negative cognitive
orientation toward pain involving magnification of the
threat value of pain, helplessness in the context of pain, and
difficulty inhibiting pain-related thoughts—is a key compo-
nent of the fear avoidance model and has been studied
extensively in both youth and adults with chronic pain
(Miller, Meints, & Hirsh, 2018; Quartana, Campbell, &
Edwards, 2009). Pain catastrophizing relates to negative
expectancies, such as the belief that pain will never get
better, which can exacerbate pain via nocebo effects which
operate implicitly (Darnall & Colloca, 2018). Pain catastro-
phizing may emerge when attempts at ER via problem
solving fail, which can fuel and exacerbate worry, ulti-
mately increasing NA (Eccleston & Crombez, 2007).
Higher pain catastrophizing is associated with worse pain
severity and disability and altered pain processing (Goodin
et al., 2009; Meints, Mawla, et al., 2019) as well as height-
ened psychological distress (Edwards, Cahalan, Mensing,
Smith, & Haythornthwaite, 2011; Miller et al., 2018), and it
prospectively predicts chronic pain-related outcomes, such
as the development of persistent postsurgical pain (Theunis-
sen, Peters, Bruce, Gramke, & Marcus, 2012). Pain cata-
strophizing is a common target of cognitive interventions
for pain, and reductions in pain catastrophizing often me-
diate positive treatment outcomes (Smeets, Vlaeyen, Kester,
& Knottnerus, 2006).

Cognitive reappraisal involves identifying thoughts that
work against an individual and reframing them in more

adaptive ways. Reappraisal is a core technique in cognitive—
behavioral therapy (CBT) for pain, and shifts in cognitive
reappraisal over the course of CBT predict better treatment
outcomes (Williams, Eccleston, & Morley, 2012). Reap-
praisal is often taught as an alternative to pain catastroph-
izing. When used as an explicit strategy, reappraisal is
typically effortful and controlled; however, a goal of inter-
ventions is that reappraisal will become more implicit with
continued practice. Over time, reappraisal may change ex-
pectations and beliefs about pain implicitly, which could
lead to improvements in pain and affect (Atlas & Wager,
2012). It is important to note that although reappraisal is
often considered an “adaptive” approach to down-regulating
NA, reappraisal may not always be realistic or effective. For
example, in very negative situations (e.g., living in an
oppressive environment), it may be difficult to generate
helpful reinterpretations. Reappraisal is also less likely to
successfully down-regulate NA during high intensity stres-
sors, as reappraisal requires greater cognitive resources than
some other ER strategies (e.g., distraction; Ford & Troy,
2019).

Avoidance strategies—emotional, cognitive, and behav-
ioral—aim to reduce actual or anticipated NA by preventing
or delaying an aversive experience (Volders, Boddez, De
Peuter, Meulders, & Vlaeyen, 2015). Avoidance can operate
explicitly (e.g., conscious avoidance of an uncomfortable
situation) or implicitly (e.g., occurring automatically as a
result of conditioning links between avoidance behavior and
reduced aversive states). Dozens of studies support the view
that avoidance—although often reducing pain and NA in the
short term—Ieads to long-term increases in pain, disability,
and mood problems in both children and adults with chronic
pain (Andrews, Strong, & Meredith, 2012; Kroska, 2016;
Simons & Kaczynski, 2012). These findings underscore the
importance of treatment techniques designed to promote
approach strategies (e.g., behavioral activation, emotional
disclosure) as a way of encouraging patients to confront
experiences or stimuli that may be uncomfortable in the
short-term but adaptive in the long-term.

As we indicate in Figure 1, the effectiveness of ER is
influenced by cultural context and developmental stage. For
example, Eccleston and colleagues (Eccleston, Fisher, Ver-
voort, & Crombez, 2012) proposed that pain catastrophizing
may be developmentally normative in childhood—a time of
imaginative thinking, egocentrism, and limited control over
emotions and the external world. Moreover, children’s cata-
strophizing can function to elicit support from caregivers.
Relying on external sources for ER (i.e., “extrinsic” ER) is
common in childhood and a shift toward more internal, or
“intrinsic,” ER occurs throughout adolescence and young
adulthood (Gross, 2015). Cross-culturally, there are also
differences in how intrinsic versus extrinsic ER is valued,
and pain catastrophizing may represent a normative re-
sponse to elicit support in some cultures (Meints, Cortes,
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Morais, & Edwards, 2019). A meta-analysis of associations
between fear avoidance and chronic pain intensity from
over 100 studies around the world found that cultural values
moderate the association: the relationship between fear
avoidance and pain intensity was stronger in cultures that
placed greater value on collectivism (vs. individualism),
restraint (vs. indulgence), and hierarchies of power (Kroska,
2016).

Implications for co-occurring CP-POU: Problematic opioid
use may serve to regulate NA: the vast majority (95%) of
patients with CP-POU reported that their opioid use func-
tioned in part to reduce anxiety, depression, and/or anger
(Garland, Hanley, Thomas, Knoll, & Ferraro, 2015). Another
study suggested that individuals with chronic pain who en-
gaged in prescription opioid misuse compared to those who
used opioids as prescribed had lower distress tolerance
(McHugh et al., 2016). Alleviating NA via substance use
creates powerful negative reinforcement contingencies which
operate implicitly and can increase future substance use
(Baker, Piper, McCarthy, Majeskie, & Fiore, 2004). Many
studies have documented the close link between negative
affective states and craving for illicit substances, including
opioids (Koob & Volkow, 2016). Martel and colleagues
showed that NA and pain catastrophizing were cross-
sectionally associated with prescription opioid misuse, and
that craving had an indirect effect on that relationship (Martel,
Dolman, Edwards, Jamison, & Wasan, 2014; Martel, Jamison,
Wasan, & Edwards, 2014). A daily diary study of adults with
sickle cell disease showed that daily pain intensity and NA
were associated with greater use of prescription opioid med-
ication. Moreover, pain catastrophizing moderated the posi-
tive relationship between pain intensity and opioid use, such
that even when pain intensity was low, relatively high pain

catastrophizing was associated with greater opioid use (Finan
et al., 2018). Among adults prescribed opioid medication for
chronic low back pain, a daily diary study showed that greater
opioid use was preceded by elevated pain and NA and fol-
lowed by reductions in pain and NA (Carpenter, Lane, Bruehl,
& Trull, 2019). This bidirectional relationship between opioid
use and NA and pain was observed in individuals with no
recent history of prescription opioid misuse, suggesting that
opioid use may function to regulate affect even when used as
prescribed.

Patients with chronic pain who misuse prescription opioids
versus use as prescribed may have more pronounced difficul-
ties down-regulating NA. A laboratory study showed that
attempts to down-regulate NA via reappraisal were less suc-
cessful in people with chronic pain who also misused pre-
scription opioids than in those who used opioids as prescribed
(Garland, Bryan, Nakamura, Froeliger, & Howard, 2017). In a
laboratory study of opioid-treated patients with chronic pain,
reappraisal-based ER was more common among individuals
with low, versus high, risk for prescription opioid misuse, and
was associated with lower emotional distress, diminished
craving, and lower prescription opioid misuse (Garland et al.,
2018). A recent controlled pilot intervention among patients
with an opioid use disorder who were receiving methadone
therapy targeted the down-regulation of NA via CBT strate-
gies, including reappraisal. Those who received CBT reported
greater abstinence from nonmedical opioid use than control
patients receiving drug counseling (Barry et al., 2019).

With respect to developmental considerations, a nationally
representative survey revealed that use of prescribed opioids
by 12th grade was associated with a 33% increase in the
relative risk of opioid misuse later in adulthood. This effect
was strongest among youth who reported little to no history of
drug use and who reported strong disapproval of marijuana.
The authors suggested that in opioid-naive youth, prescription
opioid use could have temporary ER benefits that reinforce
future misuse, creating pathways for abuse and addiction
(Miech, Johnston, O’Malley, Keyes, & Heard, 2015). Yet
there is little research on ER in adolescents with CP-POU, and
these hypothesized pathways have not been tested empirically.
Adolescence can be a time of intense emotional experiences,
particularly as ER strategies are developing (Nook et al.,
2019). There is a need to understand how ER motivates or
maintains problematic opioid use during this period of devel-
opment and to tailor prevention efforts accordingly.

Up-Regulation of NA

The repeated finding that emotional avoidance is linked to
the presence and severity of chronic pain suggests the
potential value of reversing avoidance through emotional
activation and processing. Such benefits may be particularly
true when targeting primary negative emotions such as
anger or sadness (McCollough & Magill, 2009) stemming
from trauma and other life adversities—experiences that are
more prevalent in people with chronic pain compared to
controls (Asmundson & Katz, 2009). Some individuals ac-
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cess and express these negative emotions, for example, by
journaling or talking to others about stressful experiences.
In contrast, people who tend to suppress such negative
emotions due to fear of undesirable psychological or inter-
personal consequences may benefit from developing ex-
plicit strategies to up-regulate their NA.

Various interventions promote increased awareness of, or
exposure to, negative emotions in people with chronic pain.
For example, exposure-based treatment for chronic pain
focuses on activating the fear associated with pain, move-
ment, and potential tissue damage in a controlled setting to
extinguish fear (Vlaeyen, Morley, Linton, Boersma, & de
Jong, 2012). Such pain exposure therapy can be emotionally
challenging, however, and the benefits of this intervention
may be enhanced by helping patients use explicit strategies
to down-regulate their negative emotions while they engage
in exposure (Boersma et al., 2019). Expressive writing or
verbal emotional disclosure about stressful or traumatic
experiences has been shown to have small but positive
benefits for people with chronic pain (Lumley, Sklar, &
Carty, 2012). Emotional awareness and expression therapy
(EAET) was developed to address the unresolved trauma,
psychological conflict, and relational problems that are
commonly found in patients with chronic pain. EAET helps
patients disclose emotionally difficult experiences, over-
come fears of expressing their avoided emotions, and make
important changes in relationships (Lumley & Schubiner,
2019). Controlled trials have shown the pain-reducing ben-
efits of EAET for patients with fibromyalgia, irritable bowel
syndrome, chronic pelvic pain, and nonspecific musculosk-
eletal pain (Carty et al., 2019; Jazi, Sultzer, Lumley, Osato,
& Yarns, 2019; Lumley et al., 2017; Thakur et al., 2017).
Therapies developed for trauma and psychological conflict,
including eye movement desensitization and reprocessing
(Tesarz, Wicking, Bernardy, & Seidler, 2019) and short-
term psychodynamic therapy (Abbass et al., 2020) also
show promise for patients with chronic pain. The goal of
these exposure-based interventions is usually the reduction
in pain and symptom severity, which contrasts with goal of
CBT and acceptance-based interventions—improvements in
functioning despite pain.

Awareness or experiencing avoided negative emotions
plays a role in other chronic pain interventions. For exam-
ple, a goal of mindfulness-based interventions is to increase
awareness and acceptance of ongoing emotional experi-
ences, and these interventions have been found to have
positive, albeit modest benefits for people with chronic pain
(Hilton et al., 2017). Through formal and informal exer-
cises, CBT promotes exposure to activities that can elicit
fear (e.g., through activity pacing) and other negative
thoughts and emotions (e.g., through completion of auto-
matic thought records; Ehde et al., 2014). Acceptance and
Commitment Therapy encourages patients to engage with
difficult thoughts and emotions (e.g., through mindfulness

and cognitive diffusion exercises) to reduce associated fear
(McCracken & Vowles, 2014). These exposure practices
implicitly weaken or eliminate learned contingencies be-
tween fear and associated stimuli, including movement,
thoughts, and emotions. Creating positive expectancies at
the beginning of exposure treatment— by providing a treat-
ment rationale, addressing specific concerns, offering reas-
surance, and delivering evidence-based pain education—
likely contribute to improved treatment engagement and
outcomes (Darnall & Colloca, 2018).

Implications for co-occurring CP-POU: As with chronic pain
generally, adaptive emotional expression is likely to be impaired
in CP-POU specifically, although this has been little studied. One
cross-sectional study found that ambivalence over emotional
expression was positively associated with the presence of
problematic prescription opioid use and opioid use disorder in
people with chronic pain (Oberleitner et al., 2019). Results
from a national survey in the United States found that indi-
viduals with both PTSD and chronic pain are at greater risk for
an opioid use disorder (Bilevicius, Sommer, Asmundson, &
El-Gabalawy, 2018). Some scholars propose that PTSD and
opioid use disorders share neural underpinnings, such as de-
ficiencies in the processing of natural rewards, which could
drive their frequent co-occurrence (Elman & Borsook, 2019).
Although additional research is needed to understand the
drivers of CP-POU, the elevated rates of PTSD among these
patients suggest the value of testing interventions that target
trauma in this population, particularly treatments that process
difficult trauma-related emotions.

Up-Regulation of PA

PA includes states that vary from high activation (e.g.,
excitement; enthusiasm) to low activation (e.g., calm;
peaceful), and recent years have growing interest in ER
strategies that up-regulate PA. Strategies such as humor and
celebration often function to promote high activation PA,
and strategies such as relaxation training or meditation
training often function to promote low activation PA. In
populations with chronic illness, engaging such ER strate-
gies augment positive emotionality in the face of chroni-
cally aversive states including stress and pain (Tugade &
Fredrickson, 2007). Practices that increase compassion to-
ward others are common in mindfulness-based interven-
tions, and pilot trials have found that compassion-focused
interventions such as loving kindness meditation have re-
sulted in improvements in pain-related outcomes (Carson et
al., 2005; Penlington, 2019). Downward comparison (i.e.,
comparing oneself favorably to others) has been associated
with increased PA and decreased depressive symptoms
among patients with chronic pain (Affleck, Tennen, Ur-
rows, Higgins, & Abeles, 2000; Jensen & Karoly, 1992).
Similarly, benefit finding is associated with reduced func-
tional impairments in patients with rheumatoid arthritis
(Tennen, Affleck, Urrows, Higgins, & Mendola, 1992) and
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prospectively predicts improved PA in patients with fibro-
myalgia (Affleck, Urrows, Tennen, Higgins, & Abeles,
1996). Engaging strategies that up-regulate PA occur im-
plicitly for some people, whereas others may benefit from
learning explicit ER strategies to up-regulate their PA.
Among patients with chronic pain, experimental PA manip-
ulations have relieved acute pain (Finan & Garland, 2015),
but positive psychology interventions have not yet yielded
robust effects on chronic pain outcomes (Hausmann et al.,
2018). Given substantial individual differences in ER abil-
ities and needs, pretreatment phenotyping may help deter-
mine which patients are most likely to benefit from inter-
ventions that seek to boost positive emotions.

Implications for co-occurring CP-POU: Results from exper-
imental studies suggest that patients with chronic pain and
opioid misuse have reduced sensitivity to natural rewards
(Garland, Bryan, Nakamura, et al., 2017). Clinical trials have
demonstrated that Mindfulness Oriented Recovery Enhance-
ment (MORE)—a mindfulness-based intervention that targets
the processing of natural rewards—improves pain and reduces
risk for problematic opioid use in patients with chronic pain.
This intervention appears to operate by positive ER mecha-
nisms, increasing subjective, physiological (Garland, Howard,
Zubieta, & Froeliger, 2017), and neurophysiological (Garland,
Froeliger, & Howard, 2015) responses to natural rewards.
Improved reward responsiveness predicts improvements in
pain-related outcomes (Garland & Howard, 2018) and reduc-
tions in opioid misuse (Garland, Atchley, Hanley, Zubieta, &
Froeliger, 2019). Compared to support group controls, more
patients were 2.75 times more likely to exhibit PA regulation
in daily life (assessed by ecological momentary assessment),
and increases in daily PA correlated with reductions in opioid
misuse (Garland, Bryan, Finan, et al., 2017). However, the
promising findings of MORE need replication, long-term
follow-up, and comparison with other active treatments.

When evaluating the potential utility of targeting ER in treat-
ments, it is important to consider patients’ baseline level of
affective functioning and how that may affect implementation.
Some studies suggest that anhedonia, a deficit in the ability to
experience pleasure, is elevated among patients with chronic
pain (Narayana et al., 2015) and those with an opioid use
disorder (Kiluk, Yip, DeVito, Carroll, & Sofuoglu, 2019). In
a recent meta-analysis across three samples of patients with
chronic pain on chronic opioid therapy, anhedonia was more
pronounced among those misusing opioids than medication-
adherent patients (Garland, Trgstheim, Eikemo, Ernst, &
Leknes, 2019). It is possible that a treatment designed specif-
ically to increase PA in people with anhedonia would be
particularly helpful for patients with CP-POU. One random-
ized trial in a nonpain sample of adults with elevated depres-
sion or anxiety and functional impairment showed that a
treatment targeting the up-regulation of PA was superior to a
CBT treatment that sought to down-regulate NA (Craske et
al., 2019), suggesting anhedonia can be successfully targeted
in treatment.

Down-Regulation of PA

Of the four categories of ER regulation we are proposing,
the down-regulation of PA has received the least empirical
attention in chronic pain and broader literatures, so it is not
clear how relevant this form of ER is for chronic pain. The
primary functions of down-regulating PA include maintain-
ing a realistic perspective (e.g., modulating high expecta-
tions), navigating social interactions (e.g., empathizing with
a friend who has received bad news), and modulating out-
ward expression (e.g., suppressing inappropriate laughter;
Gross, 2014). Living with chronic pain often involves mod-
ulating hopes and expectations to maintain a realistic per-
spective of one’s functional ability, although this can be
difficult, and such expectations likely vary within and be-
tween individuals and depends on context (Gross, 2014).
Strategies such as activity pacing can help people with
chronic pain recognize their limits and set activity goals that
are in line with their functional abilities (Crombez, Ec-
cleston, Van Damme, Vlaeyen, & Karoly, 2012).

Implications for co-occurring CP-POU: We are not aware of
research investigating PA down-regulation in CP-POU; how-
ever, problems with elevated PA may present several chal-
lenges to patients with CP-POU that should be investigated.
Difficulties modulating high expectations and corresponding
failure to meet high expectations could result in increased pain
and NA, which might drive problematic opioid use. Difficul-
ties down-regulating expectations related to opioid misuse,
such as minimizing the risk of or ignoring signs of addiction,
may also contribute to a greater likelihood of engaging in
prescription opioid misuse.

Implications, Limitations, and Future Directions

This review describes ER difficulties in chronic pain and
CP-POU. Our theoretical model highlights the potential
value of conceptualizing ER with respect to stage (e.g.,
emotion identification, ER strategy), the up- and down-
regulation of both PA and NA, consideration of the explicit-
implicit and automatic-controlled dimensions, and cultural
context and development stage. ER influences outcomes
related to both pain and problematic opioid use and may
represent a valuable transdiagnostic intervention target, par-
ticularly among people with CP-POU. However, additional
theoretical and empirical development is needed to more
comprehensively understand the role of ER in chronic pain
and CP-POU and implications for treatment.

Although research has examined ER in chronic pain gen-
erally, few studies have examined ER in CP-POU specifi-
cally, and it is unclear whether findings from the chronic
pain literature generalize to people with CP-POU. Given
limited research in this area, it is also difficult to conclude
whether difficulties with ER are more pronounced among
individuals with chronic pain who engage in problematic
opioid use compared to those who use opioid medications as
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prescribed. We have collapsed various types of problematic
opioid use—misuse, abuse, and addiction—and ER may
differ among these types of POU. The variability in how
these terms are defined and assessed across studies poses
challenges to a literature review. In addition, most studies in
this nascent field are cross-sectional and correlational and
have relatively small samples. Longitudinal, experimental,
and intervention designs are needed and with better mea-
surement of ER, such as ecological momentary or observa-
tional assessments.

One intriguing avenue of future research is elucidating the
role of ER in the transition from opioid use as prescribed to
misuse, abuse, and addiction. It is possible that difficulties
with ER may lead to prescription opioid misuse in individ-
uals with chronic pain who are prescribed opioid medica-
tions (see Figure 1). For example, difficulties with emotion
identification, a lack of explicit strategies to down-regulate
NA, or a tendency to rely implicitly on opioid use as a
strategy for reducing suffering could all contribute to pre-
scription opioid misuse. Over time, reliance on ineffective
ER strategies could strengthen behavioral contingencies be-
tween prescription opioid use and (temporary) mood im-
provements, contributing to prescription opioid abuse and
addiction and other poor long-term outcomes. If different
types of problematic opioid use are driven by different ER
pathways, intervention targets and approaches should differ.
Another limitation is that opioid-related outcomes are rarely
reported in clinical trials of chronic pain interventions, even
though many trials include patients who use opioids (Ec-
cleston et al., 2017); thus, it is unclear whether these inter-
ventions reduce opioid misuse, or whether problematic opi-
oid use and pain outcomes are best targeted separately.
Whereas treating ER as a transdiagnostic factor may be
appropriate for some forms of CP-POU (e.g., misuse), it
may be inadequate for other forms of CP-POU (e.g., abuse).

It is important to recognize that negative emotions are not
always “bad,” and their experience and expression can serve
important psychological functions. Most ER research in
chronic pain has focused on the problems associated with
negative emotions and the value of improving people’s
ability to down-regulate NA in treatment. In recent years,
some studies have focused on the up-regulation of PA, and
although initial results are encouraging, more research is
needed to determine if the benefits are clinically significant
(Hausmann et al., 2018). Relatively less attention has been
given to the potential benefits of up-regulating negative
emotions, and there may be value in distinguishing between
primary and secondary emotions (McCollough & Magill,
2009). Whereas primary emotions are usually adaptive—
motivating behavior to redress an interpersonal or intrapsy-
chic difficulty (e.g., anger at violation or injustice, sadness
at loss, fear of actual danger, guilt in response to doing
harm), secondary emotions (e.g., anxiety, depression,
shame, numbness, tension) are usually inhibitory—block-
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ing adaptive behavior. It is reasonable that the former
should be targeted for up-regulation via awareness or expo-
sure, whereas the latter, for down-regulation.

Much of what we know about ER in chronic pain has
focused on down-regulating NA specifically related to pain.
There is value in examining how NA more broadly is
regulated. For example, catastrophizing about pain likely
correlates with a tendency to have catastrophic thoughts
about other stressors as well, which may contribute to
psychological comorbidity. Distinguishing among types of
ER may be particularly important for understanding the
complex presentation of CP-POU, which often co-occurs
with psychopathology such as PTSD. There may be value in
expanding pain-focused interventions, such as CBT, to ad-
dress a broader range of ER strategies, or applying inter-
ventions such as EAET, which address current and devel-
opmental life stressors beyond pain.

It is possible that ER phenotype may inform ideal inter-
vention delivery. ER assessment tools typically assess spe-
cific domains of ER. For example, widely used ER mea-
sures include the Toronto Alexithymia Scale-20 item
(Bagby, Parker, & Taylor, 1994), which assesses levels of
alexithymia, and the Emotion Regulation Questionnaire
(Gross & John, 2003), which assesses an individual’s ten-
dency to utilize reappraisal and suppression ER strategies.
An interesting future direction of this work is to develop a
more comprehensive ER assessment tool, which could be
useful in tailoring intervention delivery for people with
CP-POU.

The current review presents ER research that has focused
primarily on explicit and controlled forms of ER, reflecting
the state of the clinical chronic pain and CP-POU literature.
Although outside the scope of the current review, valuable
experimental research has shed light on other forms of ER
(i.e., implicit, automatic) which hold implications for the
treatment of CP-POU. For example, placebo and nocebo
effects alter analgesic response via expectancies that occur
automatically and often outside of conscious awareness.
Placebo and nocebo effects impact neurobiological and neu-
rochemical aspects of pain processing (Atlas & Wager,
2012; Manai, van Middendorp, Veldhuijzen, Huizinga, &
Evers, 2019). Brief interventions designed to promote pos-
itive expectancies about pain interventions have been shown
to result in reductions in pain intensity among individuals
with chronic pain (Peerdeman et al., 2016). Placebo effects
are often incorporated into psychological chronic pain in-
terventions; for example, offering skillful psychosocial ed-
ucation about pain and creating positive expectancies about
treatment. Experts have called for more explicit integration
of placebo effects into the treatment of CP-POU (Darnall &
Colloca, 2018; Manai et al., 2019). Among individuals with
CP-POU, positive expectancies about the analgesic effects
of prescription opioid use may increase the experienced
benefits of prescription opioids. Negative expectancies



publishers.

ual user and is not to be disseminated broadly.

gical Association or one of its allied

This document is copyrighted by the American Psycholo

This article is intended solely for the personal use of the inc

EMOTION REGULATION IN PAIN AND OPIOID USE 805

about the potential consequences of reducing prescription
opioid use may reduce the benefits of other pain treatments,
particularly if treatments are introduced as alternatives to
prescription opioid use. Expectancies can be assessed and
influenced at the beginning of treatment to optimize out-
comes.

The success of ER is bounded, in part, by cultural differ-
ences and developmental stage. Although we refer to these
factors in Figure 1, the more explicit integration of devel-
opmental stage and cultural context into empirical research
is essential to better understand how they impact ER in
individuals with CP-POU. Most ER research in chronic pain
has been conducted on adults, which limits our knowledge
of ER in pediatric samples; this is particularly problematic
because ER evolves substantially with development. For
example, from early childhood to young adulthood, emo-
tions become increasingly complex, abstract, and mature
(Nook et al., 2019) and ER becomes increasingly intrinsic.
Youth with chronic pain have elevated rates of trauma and
adverse childhood experiences compared to youth without
pain (Noel, Wilson, et al., 2016), and results from a large
prospective study show that childhood adversity is associ-
ated with chronic pain in adulthood (Jones, Power, & Mac-
farlane, 2009). It is important to understand how early life
stressors and family factors impact ER and relate to the
development of CP-POU.

Unfortunately, little research speaks to cultural factors
that impact ER among individuals with CP or CP-POU.
Emotions themselves have different labels, meanings, and
values cross-culturally, which can influence ER and pain-
related outcomes (Mesquita, Boiger, & De Leersnyder,
2016). For example, European Americans report valuing
high activation versus low activation positive emotions,
whereas Asians and Asian Americans report the opposite
pattern. Identifying cultural factors that contribute to ER in
people with chronic pain will sharpen our understanding the
nature of ER in this population and help us tailor interven-
tions that are sensitive to differences that affect adjustment
to pain. The majority of global opioid use occurs in the
United States, where racial, ethnic, and socioeconomic bi-
ases in the treatment of adult and pediatric have been well
established, and evidence of racial bias in the treatment of
pain is evident in numerous studies (Hoffman, Trawalter,
Axt, & Oliver, 2016). As we chart new territory into the role
of ER in CP-POU, we must thoughtfully consider cultural
differences to promote equitable and effective treatment for
people with chronic pain.

Emotions follow complex and varied trajectories of du-
ration and intensity (Kuppens & Verduyn, 2015) and at any
given moment, an individual is balancing numerous, possi-
bly conflicting, ER goals. ER is complex, and conceptual
models of ER are evolving. We have incorporated frame-
works from several prominent models of ER to organize our
review of the literature; however, these models are not

comprehensive. We organize ER strategy engagement into
the down- and up- regulation of NA and PA; however,
specific ER strategies operate across these categories. En-
gaging in strategies with the goal of down-regulating NA
may result in the up-regulation of PA, and similar strategies
may be employed with different ER goals. For example, an
individual may engage in mindfulness-based practices to
either reduce stress or to savor a positive experience de-
pending on the context. There is need for continued theo-
retical and empirical advancement of ER in chronic pain
and CP-POU. Laboratory studies are needed to elucidate ER
in CP-POU more precisely. Most of the research on ER in
chronic pain and CP-POU has relied of self-report mea-
sures, which can be confounded by social desirability or
NA, and the use of objective measures is needed. In the
broader ER literature, numerous studies have delineated
neural processes involved ER, particularly the down-
regulation of NA. Down-regulating NA generally augments
activation in regions of the fronto-parietal network com-
monly associated with cognitive control (e.g., dorsolateral
and ventrolateral prefrontal cortices), and attenuates the
function of regions within the limbic system commonly
associated with salience detection (e.g., amygdala and the
ventral striatum; Ochsner, Silvers, & Buhle, 2012). Neuro-
imaging studies may help shed light on the neural under-
pinnings of ER in CP-POU.

Summary and Conclusion

Chronic pain is associated with difficulties in various
aspects of ER. Numerous studies confirm that patients with
chronic pain have difficulties executing explicit ER strate-
gies for down-regulating NA; although, this research is
limited by a poor understanding of the role of developmen-
tal and cultural factors in these processes. Less research has
examined other forms of ER in chronic pain, and even fewer
studies have examined ER difficulties in CP-POU. It ap-
pears that ER patterns may be similarly problematic in
patients with CP-POU, although variation in problematic
opioid use may relate to distinct ER difficulties. Research is
needed to understand differences in ER among people with
chronic pain who range from no opioid use, opioid use as
prescribed, and varying degrees of problematic opioid use.

Difficulty down-regulating NA (e.g., fear of pain, crav-
ing) increases pain, disability, and problematic opioid use.
Interventions that target the successful down-regulation of
NA with the primary goal of promoting long-term function
are the mainstay of CBT-based interventions for chronic
pain. However, chronic pain and possibly CP-POU are also
characterized by difficulties experiencing and processing
negative emotion. Initial research findings from people with
chronic pain suggests that experiencing and expressing
avoided, adaptive negative emotions can lead to improved
pain and mood, and these emotional processes can be tar-
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geted in newer therapies such as EAET. Chronic pain and
CP-POU are also characterized by difficulty up-regulating
positive emotions. Mindfulness practices, such as those in
MORE, can promote savoring positive emotions, and initial
evidence suggests this treatment can result in positive pain-
related outcomes and reductions in opioid use in patients
with CP-POU. Addressing gaps highlighted in this review,
such as more comprehensive investigation of the up- and
down- regulation of both PA and NA, is needed to inform
the ideal treatment of CP-POU.

Over the past several decades, the cognitive and behav-
ioral aspects of chronic pain have been well-explicated.
Although the affective component of pain has long been
acknowledged (Melzack, 1975); the scientific study of emo-
tional phenomena—and ER in particular—is more recent
(Gross & Barrett, 2013; Lumley, Cohen, et al., 2011).
Applying affective science theory and research, such as that
on ER, has the potential to increase our understanding of
chronic pain and co-occurring problematic opioid use. In the
face of dual crises of CP-POU, we must identify factors that
underlie this co-occurrence and tailor biopsychosocial treat-
ments accordingly. Difficulties with ER characterize both
chronic pain and CP-POU and represent a transdiagnostic
factor to be studied further and targeted in treatments.
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