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Abstract

Catastrophizing is associated with negative outcomes in chronic pain and illness. The Communal
Coping Model (CCM) and cognitive-behavioral (CB) formulations provide differing accounts of
the function of catastrophizing in these contexts. The present study examined predictions from
CCM and CB theoretical models in a sample of 116 patients with chronic fatigue to test: (1)
whether patient-reported solicitous responses from significant others mediate the relationship of
catastrophizing with patient-reported pain and fatigue behaviors, as predicted by the CCM, and (2)
whether pain and fatigue behaviors mediate the relationship of catastrophizing with solicitous
responses, consistent with a CB model. This work is a secondary data analysis that examined the
strength of the indirect (i.e., mediating) effects among study variables. Consistent with CB
models, pain and fatigue behaviors were associated with both catastrophizing and solicitous
responses, and there was a significant indirect effect of catastrophizing on solicitous responses
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through pain and fatigue behaviors. Results were inconsistent with the CCM; catastrophizing was
not significantly associated with solicitous responses, nor did solicitous responses mediate the
relationship between catastrophizing and pain/fatigue behaviors. Findings highlight the
importance of behavioral expressions of pain and fatigue in understanding the relationship of
catastrophizing to solicitous responses in chronic fatigue.
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Introduction

Catastrophizing, defined as an exaggerated negative mental set,[44](P- 53) has been
consistently associated with negative outcomes in chronic pain and illness.[12; 34; 40; 44]
However, an understanding of why people catastrophize has proven elusive, despite the
apparent negative effects of this cognitive style. The Communal Coping Model (CCM)[42]
and cognitive-behavioral (CB) formulations provide differing accounts of the potential
function of catastrophizing in the context of chronic pain and illness.

The CCM proposes that patients who prefer to deal with stress in an interpersonal manner
will catastrophize as a strategy to elicit social support.[42] In this theoretical model,
catastrophizing would be associated with perceived support, and associations between
catastrophizing and pain behavior would be mediated by perceptions of available support,
such as solicitousness by significant others (SO). Consistent with the CCM, a number of
studies have reported positive associations between catastrophizing and solicitous SO
responses.[7; 17; 32] However, this association is not always found,[5] and some research
indicates that the role of catastrophizing in SO responses might depend on factors such as
belief in entitlement to support.[8] To our knowledge, no study to date has directly
examined whether SO responses perceived as solicitous mediate the association between
catastrophizing and pain behavior.

Instead of positing that catastrophizing stems from a preference for interpersonal approaches
to coping, CB models posit that people catastrophize when they appraise a stressor as posing
a threat that exceeds their coping capacity. Catastrophizing, in turn, may lead to greater
distress and higher levels of pain or illness behaviors, which then elicit support (such as
solicitous responses) from others.[22; 23; 42—-44] CB theory would also posit that higher
levels of pain and illness behaviors would be elicited in the presence of reinforcing social
responses to pain and illness behaviors.[14; 37; 39] Nonetheless, the hypothesis that pain
behavior mediates the association between catastrophizing and solicitous responses requires
further examination.

The social context of pain and illness behaviors has also been investigated in patients with
cancer[17] and chronic fatigue (CF).[35; 38] There appear to be important parallels and
overlaps between CF and chronic pain, and psychosocial factors may play an important role
in adjustment and functioning in both conditions.[1; 6; 9; 13] Lukkahatai and Saligan[26]
noted that a significant association between catastrophizing and fatigue was found in
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patients with cancer, chronic fatigue syndrome (CFS), multiple sclerosis, and fibromyalgia.
Catastrophizing has also been related to worse functional disability in patients with CF.[33]
Despite these parallels and findings, the extent to which the CCM and CB models can
elucidate the role of catastrophizing in the context of chronic fatigue has not yet been
examined.

Given these considerations, we tested predictions derived from two theoretical models,
(CCM and CB) in a sample of patients with CF. We assessed two study questions: (1)
whether perceived solicitous responses mediate the relationship of catastrophizing to self-
reported pain and fatigue behaviors, as predicted by the CCM; and (2) whether self-reported
pain and fatigue behaviors mediate the relationship of catastrophizing to perceived solicitous
responses, as predicted by a CB model.

Methods

Participants

Participants in the current study were originally recruited for an investigation of illness
behaviors and their relationship to partner responses.[35] The current study represents a
secondary data analysis of this sample. Readers are referred to Romano and colleagues [35]
for a detailed description of the original recruitment procedures. Briefly, in that study 117
participants were recruited from patients aged 18-70 years who were evaluated at a referral
clinic for CF and met the case definition for CFS (n=111) or idiopathic CF (n=6) established
by the Centers for Disease Control and Prevention.[16] For CFS, the case definition includes
new, persistent, or relapsing fatigue lasting six months or more; significant fatigue-related
functional impairment; body mass index (BMI) of 45 or less; and endorsement of four out of
eight minor criteria (cognitive problems, sore throat, lymphadenopathy, myalgia, arthralgia,
new headaches, unrefreshing sleep, and prolonged post-exertional fatigue).[16] For
idiopathic CF, the case definition includes new, persistent, or relapsing fatigue lasting six
months or more; significant functional impairment; body mass index (BMI) of 45 or less;
and fewer than four of the eight minor criteria listed above. As previously described,[35]
participants were asked to identify the SO who knew them best (the spouse or partner if in a
coupled relationship, or the person closest to them if not) and to answer questions regarding
SO responses with that person in mind. One participant was eliminated from the current
study for non-completion of one measure used in the data analyses, leaving a final sample of
116 (111 CFS; 5 CF),

The final sample was predominantly female (108 of 116 participants; 93%). Racial identity
was self-described as American Indian/Alaska Native (2%); Black/African American (1%);
multiracial (1%); and White (96%). The average age was 44.34 years (SD = 10.56). Most
participants were married or living with a partner (71%). Slightly more than one-third were
currently employed (17% full time, 21% part time) and 21% were receiving disability
payments.
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Questionnaire Measures

Pain intensity—Average pain intensity over the previous two weeks, ranging from 0 (no
pain) to 10 (pain as intense as it could be), was assessed by using an 11-point scale. Such
numeric ratings of pain intensity have shown good validity relative to other pain intensity
measures and sensitivity to changes in pain after treatment.[21]

Fatigue severity—Fatigue at the time of evaluation was measured by using the fatigue
severity rating from the Multidimensional Assessment of Fatigue,[4; 55] which is elicited by
a single item: “How severe is the fatigue you are experiencing right now?” Responses range
from 1 (mild) to 10 (severe).

Pain and fatigue behaviors—A modified form of the Pain Behavior Checklist (PBC)
[24; 50] was used to assess pain and fatigue behaviors. The PBC consists of 17 items that
assess pain behavior in four categories: distorted ambulation, facial or audible expressions,
affective distress, and help-seeking, and has demonstrated good reliability and validity.[24;
36; 50] We moadified the PBC by adding the word “fatigue” to items that mentioned pain.
For example, an item that asked about taking medication for pain was altered to include
medication “for fatigue or pain.” This modification affected three items: taking medication,
asking for help when in fatigue or pain, and talking about fatigue or pain. Participants were
directed to complete the measure with regard to pain and fatigue.

Significant other responses—The Multidimensional Pain Inventory (MPI)[25] Spouse
Response scale measures common SO responses (solicitous, punishing, and distracting) to
patient pain behaviors. As in a previous study,[38] the instructions for the original version
were modified to ask participants to describe the reactions of their SOs in response to the
participants’ “CFS-related symptoms (pain, fatigue, weakness).” Participants reported the
responses of their SOs, and SOs rated their own responses to participants’ pain and fatigue
behaviors.

Catastrophizing—The Pain Catastrophizing Scale (PCS)[45] measures dimensions of
catastrophic thinking, including rumination, magnification, and helplessness. For study
purposes, participants were directed to complete the measure with regard to their symptoms
of CFS or CF, including pain, fatigue, and weakness.

Data Analyses

Two three-variable path models were identified to evaluate the two study questions (see
Figures 1 and 2), and were tested via path analysis. Path analysis is a special application of
structural equation modeling (SEM) that explores the magnitude and significance of
hypothesized causal paths in a defined network of observed variables. Path analysis may be
seen as an extension of multiple regression, in that it provides standardized estimates of the
strength of hypothesized relationships. SEM approaches such as path analysis provide
several advantages over traditional regression for testing mediational models.[20] Perhaps
most importantly, path analysis allows for simultaneous testing of all direct and indirect
paths in the model, as opposed to testing these in a series of separate regression equations.
[18; 28] Mediation using traditional multiple regression approaches (e.g.,[3]) may also be

J Pain. Author manuscript; available in PMC 2017 March 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Romano et al.

Results

Page 5

underpowered in certain circumstances.[15] In the present study, path analysis was
conducted using MPlus 6 software[31], which relies on full information maximum
likelihood estimation. Because any model containing three observed variables and three
identified pathways has zero degrees of freedom (often described as a “saturated” model),
traditional goodness-of-fit statistics could not be generated. However, the conceptual
adequacy of each model was established by examining the direct and indirect (i.e.,
mediating) effects among key variables. Significance of indirect (mediated) effects was
established using the multivariate delta method,[28; 30] a test of product coefficients that is
the default in the MPIlus software package[31] and which in our model is mathematically
similar to the Sobel test.[41]

Missing Data and Sample Selection

Before analyses, key variables were tested for the presence of missing data. We identified a
small number of missing responses: on the PCS, 6 participants omitted 1 item and 1
participant omitted 2 items; on the PBCL, 4 participants omitted 1 item and 1 participant
omitted 3 items; and on the MPI, 4 participants omitted 1 item. For these individuals, a mean
score based on their responses to other items in the relevant scale was imputed. As noted
previously, one individual from the original study [35] did not answer any items for a single
scale (the MPI Solicitous subscale), and thus was not included in the current study sample or
analyses.

Psychometric Qualities of Study Variables

The total PCS score, the MPI solicitousness scale, and the total PBC score were all normally
distributed, showing kurtosis values below 0.16 and skew below 1.00. No single score on
any scale was more than three standard deviations from the mean All three adapted scales
demonstrated adequate to excellent internal consistency in the present sample (Cronbach’s
a: PCS = .86, MPI = .81, PCS = .94; n = 116).

Descriptive Statistics

Mean scores, standard deviations, and correlations of the primary study measures are
presented in Table 1. Pain and fatigue severity are included for descriptive purposes. Of
note, the average pain score over the past two weeks was 5.2 (on a 0-10 scale); only one
individual indicated no pain in the past two weeks, and an additional 16 individuals (14%)
reported only mild pain (i.e., a pain level averaging below 3 in the past 2 weeks), with 86%
of the sample reporting average pain levels of 3 or above. As shown in Table 1, all study
variables are correlated at statistically significant levels, except for the relationship of
solicitous responses with pain intensity, fatigue severity, and catastrophizing.

Path Analysis

To evaluate study hypotheses regarding mediation, we tested the significance of the indirect
effect in two models. Table 2 lists path coefficients, standard errors, and significance testing
values for all parameters in the models.
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First, we tested the path model derived from the CCM in which there would be a
hypothesized indirect effect from catastrophizing and pain and fatigue behaviors, through
perceived solicitousness. Results showed a significant direct effect of catastrophizing on
pain and fatigue behaviors (.56; p <.01), as well as a significant effect of perceived
solicitousness on these behaviors (.31; p <.01). However, we found no significant
relationship between catastrophizing and perceived solicitousness, and therefore no
significant indirect effect of catastrophizing on pain and fatigue behavior through mediation
by solicitousness (—-0.02), which was inconsistent with predictions based on the CCM. The
analytical model for the CCM and relevant data appear in Figure 1.

Next, we evaluated the CB model in which catastrophizing was related to perceived
solicitousness through its effects on pain and fatigue behaviors. Results showed direct
effects of catastrophizing on solicitousness (-.29; p <.01), of catastrophizing on pain and
fatigue behaviors (.55; p <.01), and of pain and fatigue behaviors on solicitousness (.44; p <.
01). The indirect effect of catastrophizing on solicitousness through pain and fatigue
behaviors was significant (.24; p < .01). These findings are consistent with CB predictions
that catastrophizing would be associated with solicitous responding through its effects on
pain and fatigue behavior. The CB analytical model appears in Figure 2.

Discussion

This study examined a sample of patients with CFS or CF to evaluate predictions based on
the CCM and CB models regarding the interrelationships of catastrophizing, reported pain
and fatigue behaviors, and patient perceptions of solicitous SO responses. Consistent with
the CB model, we found significant associations of pain and fatigue behaviors with
catastrophizing, as well as between these behaviors and patient-reported solicitous
responses. However, we did not find significant relationships between solicitous responses
and catastrophizing, contrary to expectations based on the CCM. Path analyses further
explored these interrelationships, revealing a significant path from catastrophizing to
solicitous responses through pain and fatigue behaviors, again consistent with a CB model.
However, the hypothesis that there would be an indirect effect of catastrophizing on pain
and fatigue behaviors through solicitous responses — as expected in the CCM — was not
supported.

These findings underscore the importance of the role of behavioral expressions of pain,
illness or distress in understanding the relationships of within-person processes (e.g.,
catastrophizing) to social contextual factors (e.g., significant others’ responses). Recent
research [49] suggested a refinement to the CCM that would include a direct path from pain
intensity to pain behavior. Findings from the current study underscore the need for a more
explicit differentiation of catastrophizing, understood as a patient’s “mental set” or appraisal
process, from overt behavior. Thorn and colleagues[47; 48] noted this distinction and
proposed a model that differentiates catastrophizing thoughts from catastrophizing
behaviors.[48] However, not all studies of the relationship between catastrophizing and
social processes have explicitly incorporated this distinction or included measures of pain,
illness, or distress behaviors. Future studies should investigate whether there are specific
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behavioral indicators associated with catastrophizing that are distinct from behavioral
indicators of pain, illness, or distress.

This study could not address the central hypothesis of the CCM that a preference for
communal coping drives the catastrophizing process. Both CCM and CB models predict that
the presence of solicitous others can cue expressions of pain or distress, and that
catastrophizing can mediate the relationship between pain and pain behaviors. However, in
the absence of unambiguous evidence that catastrophizing represents a preference for
communal coping, further work should assess whether the CCM offers unique explanatory
power, or whether existing theoretical models, such as CB approaches, can provide a more
parsimonious explanation for these relationships.[39] Future studies are also needed to
establish whether subgroups of patients exhibit patterns of catastrophizing, appraisal, or
social contextual factors that are more consistent with CCM, CB, or other theoretical
models.

Findings from the CB model also suggest the complexity of the relationships among these
variables. The relationship between catastrophizing and solicitousness was not significant
until pain/fatigue behavior was included in the model. This suggests that pain/fatigue
behavior may function as a “suppressor” variable in this context. Suppressors (i.e., variables
that, by their inclusion, increase the strength of a relationship between other variables) can
be present in the mediational context.[29] Suppression was also suggested by the fact that
the indirect and direct effects in the CB model were of opposite signs,[51] in a phenomenon
sometimes referred to as “inconsistent mediation”.[11] In this situation the total effect (sum
of the direct and indirect effects) may be attenuated despite the significance of the direct and
indirect paths, because these effects mathematically cancel one another out. This was true in
our CB path analytic model, where we saw significant direct negative (-.29; p < .01) effects
of catastrophizing on solicitousness and significant indirect positive (.24; p <.01) effects of
catastrophizing on solicitousness through pain/fatigue behavior, but as a result of their
opposite signs, the total effect was close to zero.

The findings highlight the interdependence of social contextual factors, behavior, and
catastrophizing. Overt behavioral indicators of pain or fatigue may be a necessary pathway
for catastrophizing to have social consequences. In the absence of such behaviors,
significant others may not respond solicitously or may respond negatively to dysfunction.
For example, if patient catastrophizing is associated with withdrawal from others, there may
be fewer opportunities for patients to elicit or significant others to provide support. Further
research is needed to replicate our finding of a possible suppression effect, as well as to
explore conditions under which catastrophizing might function to reduce rather than increase
support or solicitousness. It will also be important to determine if solicitous responding can
be elicited by patient behaviors not captured by measures such as the PBCL, and whether
other overt behavioral cues may be associated with catastrophizing.

Another issue is the extent to which findings from patients with chronic fatigue may
generalize to those with chronic pain and vice versa. As noted previously, chronic fatigue
and pain are highly comorbid. [1; 2; 10; 56] Pain symptoms of myalgia, arthralgia and
headaches are among the minor criteria that are used to diagnose CFS,[16] and thus are
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highly prevalent in patients with CFS/CF. Consistent with this, in the current study, 86% of
the sample reported average pain over 3 on a 010 point scale, with a mean score of 5,
suggesting that both pain and fatigue were significant problems. Moreover, studies of
patients with fibromyalgia (in which pain and fatigue are likely to co-occur) suggest that,
like pain, fatigue is multidimensional and impacts functioning across a wide variety of
contexts.[52] Thus it is highly plausible that CB and CCM models developed in the context
of chronic pain may be applicable to CFS/CF. The extent to which these concepts generalize
across related health conditions and symptoms may provide an important evaluation of their
overall utility.

Another related issue is how the overt behavioral communication of fatigue and pain may
differ. One study found that spouses tended to underestimate fatigue more than pain.[27]
Some studies of overt cues of fatigue have been based on acute sleep deprivation[46] and
may not generalize to more complex and pervasive problems such as CFS/CF. However,
overlap between fatigue and pain behaviors is also likely. In a study examining observable
chronic pain behaviors, Vlaeyen et al.[54] found fatigue to be a component of pain behavior.
In addition, behaviors that can indicate pain, such as sighing or stopping activity to rest, may
also signal fatigue. More research is needed on similarities and differences between
behavioral indicators of chronic fatigue and pain, and whether they have similar
relationships to social responses.

This study has several limitations. First, participants were predominantly female specialty
center patients with CFS or CF, and there may be important differences (including sex
distribution) from patients with chronic pain, or from patients with CFS or CF not seen in
specialty settings that may limit generalizability of findings. Second, although validated
measures of pain and fatigue behaviors, catastrophizing, and partner responses were adapted
for use with patients with CFS or CF, and demonstrated strong psychometric properties in
our sample, these adapted measures have not been formally validated. Third, data were
based on patient self-report, and thus suffer the limitations of all self-reported data. Ideally,
direct observational data would be available to test these path models in a sample of this
size. However, patient report may also have advantages in that it can capture a larger time
window and potentially more naturalistic situations than a direct observational protocol
conducted in an analogue setting. Patient perception of the availability and frequency of
social responses may be important in understanding the relationship of a cognitive process
such as catastrophizing to social contextual factors. Ideally, in future research both direct
observation and self-report would be used to test these models.

Finally, data were cross-sectional, so analyses cannot provide a causal or longitudinal
analysis of the models. We also acknowledge that this study is not a definitive or
comprehensive test of these models given the circumscribed nature of the data, and that
further research will be needed. A comprehensive model of pain communication such as that
proposed by Hadjistavropoulos and colleagues[19] may provide a template for a heuristic
framework for such research. Notably, both pain and fatigue communications involve a
complex internal experience which is encoded, communicated via behavior, and decoded by
others in the social environment. Moreover, this process is embedded in a context of
cultural, social, intrapersonal and environmental factors, as outlined in this model.

J Pain. Author manuscript; available in PMC 2017 March 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Romano et al.

Page 9

Development and use of a similar model of fatigue communication would further the
conduct of theory- guided and hypothesis- driven research.

In summary, while findings from this study of patients with CFS/CF were more consistent
with a CB model than with the CCM, the role of catastrophizing in the context of chronic
fatigue and pain requires further study and model development. Vlaeyen and colleagues[53]
noted that neither the CCM nor a cognitive appraisal model were fully able to account for
the findings of the lack of an interaction between pain catastrophizing and the presence of
others, as predicted by the CCM, or between pain catastrophizing and threat information, as
predicted by a threat appraisal model. Future research on catastrophizing should address
questions about behavioral linkages between cognitive appraisals and social responses to
illness and pain behaviors, while exploring potential roles for catastrophizing that go beyond
social coping.
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Perspective

This study of chronic fatigue patients tested cognitive-behavioral and communal coping
models of catastrophizing, pain and fatigue behaviors, and solicitous responses by
significant others. Results were more consistent with CB formulations, highlighting the
importance of behavioral expressions of pain and fatigue in understanding the
relationship of catastrophizing to solicitous responses.
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Highlights

Communal coping and behavioral models of catastrophizing make different
predictions

This study tested mediational paths from these models in chronic fatigue
patients

Catastrophizing’s effects on solicitousness occurred through pain/fatigue
behavior

Solicitousness did not mediate the path of catastrophizing to pain/fatigue
behavior

Results were more consistent with a cognitive behavioral than communal coping
model
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Figure 1.
Communal Coping Model of pain and fatigue behavior, solicitousness, and catastrophizing.

Indirect effect of catastrophizing on pain/fatigue behavior through solicitousness = -.02

(ns).

Standardized residual variances are shown in ovals.
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Figure 2.
Cognitive-behavioral model of pain and fatigue behavior, solicitousness, and catastrophizing

Indirect effect of catastrophizing on solicitousness through pain/fatigue behavior = .24 (p<.
001)
Standardized residual variances are shown in ovals.
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Table 2

Standardized parameter estimates for path analytic models.

Page 17

Model 1 (CCM) n =116 Standardized Coefficient Standard Error (S.E.) Est./S.E. p
Catastrophizing — Solicitousness -.04 .09 -.48 .63
Solicitousness — Pain/Fatigue Behavior 31 .07 4.4 <.001
Catastrophizing — Pain/Fatigue Behavior .56 .06 9.2 <.001
Catastrophizing — Solicitousness — Pain/Fatigue Behavior -.01 .03 -.47 .64

(indirect effect)

Model 2 (CB) n = 116 Standardized Coefficient Standard Error (S.E.) Est./S.E. p
Catastrophizing — Pain/Fatigue Behavior .55 .06 85 <.001
Pain/Fatigue Behavior — Solicitousness 44 .10 4.6 <.001
Catastrophizing — Solicitousness -.29 .10 -2.8 <.01
Catastrophizing — Pain/Fatigue Behavior — Solicitousness .24 .06 3.8 <.001

(indirect effect)
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