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ABSTRACT

Pain is a common and debilitating
symptom of many rheumatic diseases.
Decades of research have shown that
psychological factors are critical in
shaping the experience of acute and
chronic pain. The current review fo-
cuses on pain catastrophising, a cogni-
tive and emotional response to pain, and
its implication for the assessment and
treatment of individuals with rheumatic
diseases. Catastrophising is one of the
most salient psychosocial predictors of a
host of pain-related outcomes including
heightened disability and depression, in-
creased use of opioids, reduced response
to treatment and increased chance of
long-term postoperative pain. Despite
being stable without treatment, catastro-
phising can be reduced though psycho-
logical and non-psychological interven-
tions. Mechanisms of action including
physiological,  cognitive-behavioural,
and social routes are discussed and a
comprehensive developmental model of
the combined effects of catastrophising,
its biological effects and pain is sug-
gested. Identifying patients at risk for
poor outcomes through the assessment
of catastrophising could enable provid-
ers to individually tailor treatment plans
and improve clinical outcomes.

“Pain is inevitable, suffering is
optional” (Dalai Lama XIV)
Rheumatic diseases are most com-
monly characterised by chronic pain,
yet there is often a discrepancy between
more objective measures of disease
severity, such as radiography or physi-
cian ratings and the patient’s report of
their pain and disability (1, 2). A host
of psychosocial factors contribute to the
shaping of the pain experience and the
manner in which the individual adjusts
to it (3). Catastrophising is an example
of a pain-specific psychological con-
struct with a robust impact on pain and
related outcomes. Catastrophising was
originally conceptualised as a general
tendency to magnify and exaggerate the

response to threat (4). In the context of
pain, it is a set of negative cognitive and
emotional responses triggered by actual
or expected pain (5, 6) that derives from
both genetic and learned/environmental
factors (7). A number of comprehensive
reviews have summarised the strong ev-
idence for the role of catastrophising in
rheumatic diseases such as rheumatoid
arthritis, osteoarthritis arthritis, fibro-
myalgia and scleroderma (8, 9). Since
the publications of these reviews, nu-
merous studies continue to demonstrate
the deleterious effect of catastrophising
on the experience and adjustment to
pain in a variety of medical conditions.
The current review will briefly summa-
rise key points presented in previous
reviews and focus on new and impor-
tant finding published since 2010 on
the relationship between catastrophis-
ing and rheumatic diseases. For exam-
ple, catastrophising has been recently
associated with long term pain and dis-
ability in osteoarthritis (10), predicts
increased pain following total knee
arthroplasty (11, 12) and postoperative
pain following a variety of surgeries
(13). High catastrophising might be es-
pecially detrimental to individuals with
rheumatoid arthritis who have a low
level of education and low social func-
tioning (14), and catastrophising has a
greater impact on pain interference and
physical health status when pain inten-
sity is low (15).

Pain catastrophising is most commonly
assessed through two self-report ques-
tionnaires: The Pain Catastrophising
Scale (16) and the catastrophising sub-
scale of the Coping Strategies Ques-
tionnaires (CSQ) (17). These validated
scales ask participants to rate the degree
they experienced thoughts and feelings
regarding past pain experiences. This
captures a general trait-like or dispo-
sitional measure of catastrophising,
which has been studied for more than
two decades. More recently, pain cata-
strophising has also been assessed as a
reaction to a specific situation, usually
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experimental pain or pain experienced
during a specific time frame as in daily
diaries, resulting in a situational meas-
ure of catastrophising. Interestingly,
these two approaches to measuring pain
catastrophising may not be correlated,
particularly in individuals who do not
experience ongoing pain (i.e., “healthy
volunteers™) and they vary in their abil-
ity to predict pain in different popula-
tions and circumstances (18, 19). For
example, situational but not disposi-
tional catastrophising predicted postop-
erative pain in pain-free patients (20).
Longitudinal studies show that dispo-
sitional catastrophising is stable over
time in multiple groups experiencing
persistent pain including rheumatoid
arthritis (21), fibromyalgia (22), joint
pain (23), and post-herpetic neuralgia
(24). Dispositional catastrophising is
also stable across weeks in healthy in-
dividuals following resolution of acute
tooth pain (25). Research suggests that
dispositional catastrophising in not a
good predictor of laboratory pain, in
general; however, it is useful for pre-
dicting clinical pain which is critical in
rheumatic diseases.

An important issue that arises in any
discussion of catastrophising is the
question of whether pain elicits worsen-
ing catastrophising or does catastrophis-
ing contribute to worsening pain? In
general, the research currently available
support the latter: catastrophising con-
tributes to worsening pain more consist-
ently than pain appears to elicit wors-
ening catastrophising (19). In clinical
samples, early changes in catastrophis-
ing predict later improvement in clinical
pain after an intervention focusing on
lifestyle and physical activity for fibro-
myalgia patients (22). This finding, seen
in other patients with chronic pain (26),
suggests that reductions in catastrophis-
ing are one mechanism involved in pain
relief.

Changing catastrophising

Despite the evidence of the stability of
catastrophising, it is malleable to dif-
ferent types of treatments. Psychologi-
cal interventions geared towards im-
proving pain management and reduc-
ing catastrophising through teaching
patients to identify and replace nega-
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tive thoughts and cognitions with more
adaptive thinking and coping strategies
(27) are effective in reducing catastro-
phising in a variety of pain conditions
(28) including rheumatic diseases (29,
30). Even CBT interventions designed
to improve sleep in patients with knee
osteoarthritis significantly reduced cat-
astrophising (31).

More interestingly, non-psychological
interventions can also significantly im-
prove catastrophising, including resist-
ance exercise training (32), oral splints
in patient with temporomandibular joint
disorder (33), and even medication such
as gabapentin (34) and opioids (35)
reduce the helplessness component of
catastrophising. The sensitivity of cata-
strophising to a variety of both psycho-
logical and non-psychological interven-
tions suggests that it can be improved
upon through both direct and indirect
mechanisms.

Treatment response

One of the most clinically important as-
pects of catastrophising is its association
with poor outcomes of a variety of treat-
ments for pain, including psychological
interventions (36). Patients with low
back pain who are high in catastrophis-
ing experience worse health related out-
comes (37) and reductions in catastro-
phising mediate their response to many
types of physical therapy and behaviour-
al treatments (38). High catastrophising
has been associated with increased use
of opioids after total knee replacement
surgery (39) and surgery for musculo-
skeletal trauma (40). It is also associ-
ated with poor pain relief from various
pharmacological treatments including
opioids and gabapentin in a variety of
chronically painful conditions (41, 42).
Additionally, higher catastrophising
scores predict worse outcomes follow-
ing other medical interventions such as
radiofrequency neurotomy for chronic
whiplash (43), spinal cord stimulation
for multiple pain conditions (44), and
transcutaneous electrical nerve stimula-
tion after total knee arthroplasty (45).

Mechanisms underlying
catastrophising

There are a number of pathways by
which catastrophising is thought to in-

fluence pain and related outcomes such
as disability. These include physiologi-
cal, cognitive-behavioural, and social
routes of action; for a more in-depth
discussion, the reader is referred to a
comprehensive review by Edwards and
colleagues (9).

Physiological

Both central and peripheral mecha-
nisms are thought to be involved the
influence of catastrophising on pain.
Catastrophising and other psychologi-
cal factors correlate with endogenous
opioid function (46), which may be
one of the mechanisms by which cata-
strophising influences opioid analgesia
(42). Modulation of pain by the cen-
tral nervous system involves multiple
pathways and recent interest in central
sensitisation (47), a key feature in fi-
bromyalgia (48), has been documented
in osteoarthritis (49). Early studies in
healthy women showed an association
between high catastrophising and great-
er temporal summation (50), an indica-
tor of central sensitisation. Recent work
reports a similar relationship in chronic
pain populations (51), and laboratory
manipulation of catastrophising in-
creases central sensitisation to pain in
women with chronic back pain (52).
Alterations in brain resting state and
activation by pain in specific brain re-
gions is associated with catastrophising
(see Malfliet for a recent review (53)).
Interestingly, increased prefrontal cor-
tex gray matter were associated with
reductions in catastrophising follow-
ing cognitive-behavioural therapy in a
mixed sample of chronic pain patients
(54). More evidence shows that reduc-
tions in catastrophising may modulate
pain at the superspinal rather than spi-
nal level (55), and a role for peripheral
mechanisms is indicated by the associa-
tion between high catastrophising and
elevated cortisol levels in response to
laboratory pain testing (56) as well as
to interleukin-6 (IL-6) reactivity (57).

Cognitive-behavioural

Some of the earliest conceptual work
on pain catastrophising derived from
the fear avoidance model (58) in which
catastrophising thoughts/beliefs elic-
ited by pain promote fear and (future)
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avoidance of pain, thereby contributing
to enhanced pain and increased disabili-
ty. Laboratory studies indicate that even
healthy individuals who are high in cat-
astrophising have difficulty disengag-
ing from the threat of pain (59). More
recent work in healthy individuals high
in catastrophising indicates that this dif-
ficulty to disengage delays the efficacy
of other coping skills, such as distrac-
tion (60); however, distraction may be
beneficial to chronic pain populations
high in catastrophising (61). Catastro-
phising can also significantly impact
the type of behaviours individuals en-
gage in, particularly health related be-
haviours. For example, in fibromyalgia,
high catastrophising is correlated with
a reduced ability to participate in mean-
ingful activities and the perception of
greater functional impairment (62).
Similarly, in back pain, high catastro-
phising was associated with longer pe-
riods of bed rest (63). Another obstacle
for engaging in physical activity is fa-
tigue, a common symptom of rheumatic
diseases that is also significantly asso-
ciated with catastrophising (64). These
effects of catastrophising on behaviour
can act as perpetuating factors in the vi-
cious cycle of pain and disability.

Social

One of the key conceptual models of
pain catastrophising, termed the com-
munal coping model, posits that this
cognitive-emotional response to pain
serves to engage people from the indi-
vidual’s social environment in facili-
tating coping with the pain (65). The
chronic nature of rheumatic diseases
creates a long-lasting relationship be-
tween the patient and their healthcare
provider, which is likely influenced by
this cognitive-emotional factor that can
be expressed in many ways. Catastro-
phising can significantly influence the
dynamics of the patient-provider inter-
action and has been shown to predict
patient satisfaction with this interaction
(66). In turn, the quality of the patient-
provider relationship can significantly
impact the benefits patients experience
from their treatments (67). Of rele-
vance to providers, catastrophising has
been recently shown to be associated
with using more words expressing sad-
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Fig. 1. Developmental model characterising a proposed trajectory of changes in pain sensitivity oc-
curring throughout the lifespan that are related to pain-related catastrophising (CAT). Extensive litera-
ture is documenting the changes to the central nervous system (CNS) in response to early childhood
exposures to stress and pain. These early changes lay the foundation for later sensitivity to new pain
exposures, and parental and social responses to pain also shape this later pain sensitivity. In adulthood,
these and new CNS changes occur, particularly when pain becomes persistent. It is possible that brief
inflammatory responses (INFL) to pain also increase in magnitude and duration, also contributing to
overall sensitivity to new episodes of pain and the persistence of pain over time.

CAT: catastrophising; CNS: central nervous system; INFL: inflammatory responses.

ness and anger in written descriptions
of pain (68).

This social dimension to pain catastro-
phising is particularly relevant to par-
ents managing pain in their children.
There is a strong relationship between
the levels of parental and child catastro-
phising (69), and the manner in which
parents talk about their child’s pain is
associated with greater symptom com-
plaints, especially in children with high
catastrophising (70). In a longitudinal
study on pain memories after children’s
surgery, pre-surgical catastrophising of
both parents and children influenced
their memories of postsurgical pain
(71). For both adults and children, pain-
related disability is an important clini-
cal outcome; parents’ catastrophising
correlates with their adolescents’ level
of pain and disability (72). Moreover,
the relationship between greater pro-
tective parental response (e.g. parental
permission to stay home from school or
receive special privileges due to their
pain) and greater adolescent disability
is explained by the adolescent’s level of
catastrophising (73).

Conclusion

Decades of work have demonstrated the
importance of pain-related catastrophis-
ing in explaining individual differences
in response to acute and chronic pain.
We now know that catastrophising is in
part a learned response to pain that is
associated with physiological changes
that may have long-term consequences.
This concept is particularly important
to consider in the care of children and
young adults with rheumatic condi-
tions that may expose the individual
patient to years of potential suffering
into adulthood. We still do not fully
understand who develops central sen-
sitisation and how this sensitisation de-
velops over time, yet growing evidence
points to specific factors such as pain-
related catastrophising (and gender)
that increase risk for central sensitisa-
tion. Although imperfect, we propose
a developmental model (presented in
Fig. 1) characterising the trajectory of
changes in pain sensitivity that may oc-
cur over months and years as pain per-
sists with a chronic painful condition or
repeated exposure to intermittent pain.
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As patients who are high in catastro-
phising are less likely to have a robust
treatment response to many different
types of pain treatments, including psy-
chological treatments, it is important
to identify these individuals early and
intervene appropriately. This may assist
in significantly changing the trajectory
of their suffering and disability.
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