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In recent years, there has been increased interest in examining 
interpersonal and relational aspects of pain. Spouse or partner char-

acteristics, such as distress, solicitousness, support and level of catas-
trophizing, have been shown to be associated with pain patients’ level 
of pain and emotional distress (1,2). The present study addressed the 
relationship between patient and spouse concordance of catastrophiz-
ing and pain outcomes.

Numerous investigations have shown that high levels of pain 
catastrophizing by pain patients are associated with heightened pain, 
emotional distress, pain behaviour and pain-related disability (3). 
According to the communal coping model of pain catastrophizing (4), 
the pain expressions of high catastrophizers serve a social communica-
tive function aimed at maximizing the probability that distress will be 
managed within a social/interpersonal context. Sullivan et al (3) sug-
gested that high catastrophizers may engage in exaggerated pain 
expression to maximize proximity, or to solicit assistance or empathic 
responses from others. Catastrophizers’ expressive pain displays may 
also be used to induce others to alter their expectations, reduce per-
formance demands or manage interpersonal conflicts.

Communication models of pain (5,6) propose that pain communica-
tion is a joint function of characteristics of the sender and the receiver. 

Senders may vary in their ability to effectively communicate pain, and 
receivers may vary in their ability to accurately interpret the pain com-
munications they receive. To date, research has shown that high pain 
catastrophizers display more pain behaviour than low pain catastrophiz-
ers (7-10), and are more effective than low catastrophizers in accurately 
communicating their pain (8). Research has also shown that the level of 
catastrophizing of the observer influences how pain behaviours are 
interpreted (11). Specifically, low catastrophizers appear to be particu-
larly prone to underestimating others’ pain (11,12).

Proceeding from a communication perspective on pain catastro-
phizing, it could be predicted that the highest levels of physical and 
emotional distress would be seen in couples for whom the pain patient 
is a high catastrophizer and the spouse is a low catastrophizer. Under 
these conditions, the high catastrophizing pain patient may need to 
increase the ‘volume’ of pain communication to compensate for the 
low catastrophizing spouses’ tendency to underestimate pain signals.

In contrast to a communication perspective on pain catastrophiz-
ing, cognitive-behavioural models suggest that pain catastrophizing 
represents an appraisal process that is characterized by alarmist inter-
pretations of pain or other health threats (13-16). High threat apprais-
als are expected to contribute to increased physical and emotional 
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The present study examined the relationship between couple concor-
dance of catastrophizing and adverse pain outcomes. Possible mecha-
nisms underlying the relationship between couple concordance of 
catastrophizing and pain outcomes were also explored. Fifty-eight couples 
were recruited for the study. The chronic pain patients were filmed while 
lifting a series of weighted canisters. The spouse was later invited to view 
the video and answer questions about the pain experience of their part-
ner. Median splits on Pain Catastrophizing Scale scores were used to 
create four ‘catastrophizing concordance’ groups: low catastrophizing 
patient-low catastrophizing spouse; low catastrophizing patient-high 
catastrophizing spouse; high catastrophizing patient-low catastrophizing 
spouse; and high catastrophizing patient-high catastrophizing spouse. 
Analyses revealed that high catastrophizing pain patients who were in a 
relationship with a low catastrophizing spouse displayed more pain 
behaviours than patients in all other groups. These findings suggest that 
high catastrophizing chronic pain patients may need to increase the ‘vol-
ume’ of pain communication to compensate for low catastrophizing 
spouses’ tendency to underestimate the severity of their pain experience. 
Patients’ perceived solicitousness and punitive response from the spouse 
could not explain the group differences in pain behaviour. Theoretical 
and clinical implications of the findings are discussed. 
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Les catastrophistes souffrant de douleurs 
chroniques affichent plus de comportements de 
douleur lorsque leur conjoint catastrophise peu

La présente étude portait sur la relation entre la concordance de catastro-
phisation du couple et les issues indésirables de la douleur. Les chercheurs ont 
également exploré les mécanismes susceptibles d’être sous-jacents à la 
re lation entre la concordance du couple à la catastrophisation et les issues de 
la douleur. Cinquante-huit couples ont été recrutés pour l’étude. Les patients 
atteints de douleur chronique ont été filmés pendant qu’ils soulevaient des 
contenants lestés. Le conjoint a ensuite été invité à regarder la vidéo et à 
répondre à des questions sur la douleur que ressentait leur partenaire. Les 
chercheurs ont utilisé la division médiane des indices de l’échelle de catas-
trophisation de la douleur pour créer quatre groupes de « concordance de 
catastrophisation » : les patients catastrophisant peu dont le conjoint catas-
trophisait peu, les patients catastrophisant peu dont le conjoint catastro-
phisait beaucoup; les patients catastrophisant beaucoup dont le conjoint 
catastrophisait peu et les patients catastrophisant beaucoup dont le conjoint 
catastrophisait beaucoup. Les analyses ont révélé que les patients qui catas-
trophisent beaucoup leur douleur et dont le conjoint catastrophise peu affi-
chaient plus de comportements de douleur que ceux de tous les autres 
groupes. Les présentes observations indiquent que les patients souffrant de 
douleurs chroniques qui catastrophisent beaucoup peuvent avoir besoin 
d’accroître le « volume » de communication de leur douleur pour compenser 
la tendance du conjoint qui catastrophise peu à sous-estimer la gravité de la 
douleur qu’ils ressentent. La sollicitude perçue par les patients et la réponse 
punitive du conjoint ne pouvaient pas expliquer les différences de comporte-
ments liés à la douleur entre les groupes. Les répercussions théoriques et cli-
niques de ces observations sont exposées.
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distress. From a cognitive-behavioural perspective, it could be pre-
dicted that adverse pain outcomes would be most pronounced in 
couples for whom both the pain patient and the spouse are high pain 
catastrophizers. It is possible that through the course of the relation-
ship, high catastrophizing spouses may be more likely than low catas-
trophizing spouses to reinforce or model alarmist interpretations of 
pain. Over time, the threat appraisals of both high catastrophizing 
partners may have a summative effect, contributing to heightened 
distress and pain, and in turn, to heightened pain behaviour and 
disability. 

A greater understanding of partner influences on pain patients’ health 
and mental health outcomes has both clinical and theoretical implica-
tions. Research examining the interactive nature of pain communication 
will contribute to the refinement of conceptual models of social context-
ual influences on pain outcomes, and may have clinical implications for 
the assessment and treatment of persistent pain conditions.

The primary purpose of the present study was to investigate the rela-
tionship between couple concordance of catastrophizing and pain out-
comes. Patients experiencing chronic pain were filmed while lifting a 
series of weighted canisters. Analyses addressed whether the patients’ 
level of catastrophizing interacted with the spouses’ level of catastrophiz-
ing in determining pain severity, pain behaviour displays, depression and 
pain- related disability. Possible mechanisms underlying the relationship 
between couple concordance of catastrophizing and pain outcomes were 
also explored. Specifically, the pain patients’ perceptions of solicitous and 
punitive responses from the spouse were examined as possible reinforcing 
or punishing factors that could explain variations in pain outcomes.

METHODS
Participants
The study sample consisted of 58 individuals (30 men and 28 women) 
suffering from persistent neck or back pain, and their spouses. Participants 
were recruited through advertisements placed in newspapers in Montreal, 
Quebec. Eligible participants were individuals between 20 and 55 years 
of age, who had been experiencing back or neck pain for more than 
six months and were currently in a relationship (married or common 
law). All participants were examined by a physician or an occupational 
therapist to identify and exclude participants with a medical condition 
that could be adversely affected by the lifting task. The mean age of the 
pain patients was 40.0 years (range 20 to 58 years). The mean duration 
of pain was 8.0 years (range one to 30 years). The most commonly 
reported primary pain site was the back (90%). The sample included 
English- and French-speaking participants. 

Procedure
All procedures were approved by the research ethics board of the 
Centre for Interdisciplinary Research in Rehabilitation of Greater 
Montreal. On patients’ arrival at the laboratory, a research assistant 
informed the pain patients and their spouses that the study focused on 
the impact of persistent pain on couple relationships. Informed con-
sent was obtained from patients and their spouses. Pain patients com-
pleted the McGill Pain Questionnaire (MPQ [17,18]), the Beck 
Depression Inventory-II (BDI-II [19]), the Pain Disability Index (PDI 
[20,21]), the Pain Catastrophizing Scale (PCS [22,23]) and the 
Multidimensional Pain Inventory-Patient Version (MPI [24,25]). 
Spouses completed the BDI-II (19) and the PCS (for their own catas-
trophizing level) (22,23). 

Pain patients completed a simulated occupational lifting task 
modelled after Butler and Kozey’s model (26), while their spouses sat 
in a waiting room out of sight of the laboratory. Patients were asked 
to stand behind a waist-level table with 18 canisters partially filled 
with sand, weighing 2.9 kg, 3.4 kg and 3.9 kg. The canisters were 
placed in three rows of six columns, with the different weights and 
positions arranged according to a double Latin square. The selection 
of loads was based on research suggesting a 12% weight difference 
for detection threshold and the National Institute for Occupational 
Safety and Health’s recommendations for safety weight limits (27,28). 

The patients lifted each canister under two instructional sets: weight 
estimation and pain rating. For the weight estimation task, patients 
lifted the canisters in a predetermined order and estimated the weight 
of each canister. For the pain rating task, patients lifted each canister 
in the same order and rated their pain on a scale from 0 (no pain) to 
10 (extreme pain). The weight estimation and pain rating tasks were 
counterbalanced across patients.

The canister locations required the adoption of three different 
functional anthropometric postural positions: normal, maximum and 
extreme reaches. For canisters in the first row (ie, closest to the body), 
participants stood erect with the elbow of their dominant arm bent at 
90 degrees (Position 1); for canisters in the second row, participants 
stood erect with their dominant arm fully extended (Position 2); and 
for canisters in the third row, the participant’s trunk was forward flexed 
with his/her dominant arm fully extended (Position 3). The task was 
designed such that the trunk forward flexion and arm extension 
required to lift canisters farther away from the body would engage the 
musculature of the upper limbs, cervical and lumbar spine.

A research assistant was present in the laboratory to record the 
responses (ie, weight estimates and pain ratings) of the patient. The 
patient was informed that the lifting task was being video recorded, 
and that the spouse would later be invited to view the video and 
respond to questions about his/her pain experience. 

Measures
Catastrophizing: The PCS (22,23) was used as a measure of catas-
trophic thinking related to pain. The PCS consists of 13 items describ-
ing different thoughts and feelings related to pain. For each item, 
respondents rate the frequency at which they experience each thought 
or feeling on a five-point scale with end points of 0 (not at all) and 
4 (all the time). The scores on the PCS range from 0 to 52. Numerous 
investigations have supported the reliability and the validity of the 
PCS as a measure of pain-related catastrophic thinking (4,23,29,30). 
Pain severity: The MPQ (17,18) was used as an index of pain severity. 
The Pain Rating Index (PRI) of the MPQ is derived as the weighted 
sum of values corresponding to pain adjectives endorsed by the 
respondent to describe his/her pain. MPQ PRI scores range from 0 to 
78. The MPQ PRI is considered to be a reliable and valid index of an 
individual’s chronic pain experience (31). Patients also rated their 
present pain intensity on an 11-point scale with the end points 0 (no 
pain) and 10 (extreme pain).
Depression: The BDI-II is a widely used self-report measure of depres-
sion composed of 21 items describing symptoms of depression (19). 
Respondents are asked to endorse statements that best describe how 
they have been feeling during the past two weeks. The BDI-II has been 
shown to be a reliable (coefficient α=0.84) and valid index of depres-
sive symptoms experienced by persistent pain patients and primary 
care medical patients (32-34).
Disability: The PDI (20,21) was used as a self-report measure of func-
tional disability. On this scale, respondents are asked to rate their level 
of disability in seven different areas of daily living (home, social, rec-
reational, occupational, sexual, self-care and life support) (35). For 
each life domain, respondents provide disability ratings on 11-point 
scales with end points of 0 (no disability) and 10 (total disability). The 
PDI has been shown to be internally reliable and significantly correl-
ated with objective indexes of disability (21,36).
Patients’ perception of spouse responses to pain: The MPI (24,25) 
is a 52-item inventory designed to assess psychosocial components 
of chronic pain experience. The MPI was used to measure patients’ 
perception of spouse punishing (four items), solicitous (six items) and 
distracting (four items) responses to pain on a seven-point Likert scale 
ranging from 0 (never) to 6 (very often). The MPI has been shown to 
have good construct and discriminant validity, internal consistency 
and test-retest reliability (24,25).
Spouses’ pain estimates: Spouses were asked to view the video (with-
out audio) of the pain rating task that was completed by their partner 
and to estimate, for each canister lifted, the level of pain of their 
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partner on a scale from 0 (no pain) to 10 (extreme pain). Spouse’s pain 
estimates were averaged across the 18 canisters so that the variable 
ranged from 0 (no pain) to 10 (extreme pain). 
Pain behaviours: Two judges who were blinded to experimental 
hypotheses and trained in a pain behaviour coding procedure described 
by Sullivan et al (37), independently coded each video for the pres-
ence of communicative and protective pain behaviours. Communicative 
pain behaviours included facial expressions such as grimacing or win-
cing, and verbal or paraverbal pain expressions such as pain words, 
grunts, sighs and moans. Protective pain behaviours included move-
ments such as guarding, holding, touching or rubbing. 

For each canister, the duration of communicative and protective 
pain behaviours was recorded. For facial expressions, judges rated the 
intensity of each facial expression as either mild, moderate or intense. 
Composite indexes of facial expressions were computed by multiplying 
the duration of pain behaviour by its intensity and summing across all 
18 canister lifts (38). Intensity was not rated for protective pain 
behaviours because previous research from the laboratory revealed 
that behaviours such as rubbing, holding, touching or guarding are not 
readily characterized in terms of intensity. Therefore, only duration 
was recorded for protective pain behaviours. The mean correlation 
between judges’ coding for the duration of each category of pain 
behaviour was 0.86. For the duration of pain behaviour, the scores of 
the two judges were averaged. The mean percentage agreement for the 
classification of each category of pain behaviour was 86%. Discrepancies 
were resolved through discussion. For the purpose of the present arti-
cle, a composite pain behaviour score was derived as the sum of all the 
pain behaviours across the two tasks. 
Data analysis approach: Patients and spouses were classified as 
high catastrophizers or low catastrophizers based on a median split 
(median = 24) of their scores on the PCS (22,23). Thus, four ‘catas-
trophizing concordance’ groups were created: low catastrophizing 
patient- low catastrophizing spouse; low catastrophizing patient- high 
catastrophizing spouse; high catastrophizing patient- low catastrophizing 
spouse; and high catastrophizing patient- high catastrophizing spouse.

ANOVA with repeated measures were used to assess the effects of 
patient and spouse’s catastrophizing levels, canister weight and canis-
ter position on pain ratings, pain behaviours, depression, disability and 
spouses’ pain estimates. Initial analyses revealed that lighter canisters 
elicited a low frequency of pain behaviours such that several cells in 
the design contained only null values. Therefore, pain behaviours 
were summed across different weight canisters, removing canister 
weight as a factor in the analyses of pain behaviours. Because there was 
no significant effect involving sex for variables of interest, this variable 
was dropped from further analysis. 

Before analysis, scores of pain behaviours, pain ratings and patient 
PCS scores were examined for multivariate outliers. By using 
Mahalanobis distance squared with P<0.05, eight participants were 
identified as multivariate outliers and excluded from further analysis, 
thus reducing the sample size to 50 couples. 

Examination of the normality of the different variables revealed 
that the distribution of the total amount of pain behaviours was posi-
tively skewed. Therefore, a square root transformation on the total 
amount of pain behaviour was performed, and all analyses used the 
square rooted variable (39). Transformed variables do not represent a 
real unitary value of the original variable. However, the relationships 
between transformed variables and other (untransformed) variables 
are not affected. Although analyses were conducted on the square root 
transformation of the pain behaviour variables, the untransformed 
means and SDs are presented in the tables and figures. 

RESULTS
Sample characteristics
Table 1 presents the means and SDs for patients’ and spouses’ demo-
graphics. Scores on measures of pain severity, catastrophic thinking, 
self-reported disability and depression were comparable with those 
that have been reported in previous research (40). 

Table 2 presents correlations between all pain-related variables 
and patients’ pain behaviours. Consistent with previous research, 
catastrophizing (PCS), fear of movement/re-injury (Tampa Scale for 
Kinesiophobia) and self-reported disability were significantly correl-
ated with pain behaviour (9,37).

Table 3 shows the distribution of patient and spouse concordance 
on level of pain catastrophizing. A c2 analysis revealed that although 
there was a trend for the low catastrophizing patient-high catastrophiz-
ing spouse group to be under-represented in the sample, the difference 
was not significant (c2[1, n=50]=3.10, P=0.079).

Patients’ pain ratings 
Patients’ pain ratings were analyzed using a three-way ANOVA (level 
of patient catastrophizing × level of spouse catastrophizing as between-
subject factors), with canister position as the repeated measure factor. 
This analysis revealed a marginally significant main effect for level of 
patient catastrophizing (F[1,50]=3.31, P=0.08): high catastrophizers 
reported slightly more intense pain (mean [± SD] 4.3±2.9) than low 
catastrophizers (mean 3.0±2.0). A significant main effect for canister 
position also emerged (F[2,90]=32.30, P<0.01). Tests of simple effects 
revealed that lifting canisters in the third row (farthest away from the 
body) induced significantly more pain (mean 4.5±2.7) than canisters 
in the middle (mean 3.9±2.6; t[49]=4.75, P<0.001) or in the first row 
(mean 3.1±2.3; t[49]=7.74, P<0.001). There were no significant inter-
action effects.

Patients’ self-reported disability and depression
A two (high catastrophizing patient-low catastrophizing patient) by two 
(high catastrophizing spouse-low catastrophizing spouse) multivariate 
ANOVA was conducted on patients’ self- reported disability and depres-
sion. This analysis revealed a significant main effect for level of patient 
catastrophizing (F[2,45]=18.4, P<0.001), which was univariately signifi-
cant for both self-reported disability and depression. Specifically, 
patients demonstrating high levels of catastrophizing reported greater 
disability (mean 26.4±15.2) than patients with low levels of catastro-
phizing (mean 21.5±12.6). In addition, patients with high levels of 
catastrophizing reported greater depression symptoms (mean 15.8±11.6) 
than patients with low levels of catastrophizing (mean 12.9±10.2). 
Table 4 presents the means and SDs for patients’ depression and pain 
scores as a function of couple concordance of pain catastrophizing. 

Table 1
Sample characteristics: Pain patients and their spouses

Pain patients
Men (n=26) Women (n=24) P

Age, years 40.8±8.0 39.4±10.6 0.59
Pain duration, years 6.9±9.9 8.5±6.4 0.35
Relationship duration, years 10.04±7.3 12.3±11.7 0.41
Mean pain during the lifting task 3.3±2.1 4.4±2.7 0.09
MPQ-PPI 4.9±2.0 4.1±2.4 0.20
MPQ-PRI 23.0±13.1 29.0±16.6 0.16
MPQ-number of pain sites 1.8±1.0 2.2±1.0 0.21
PDI 21.3±12.0 30.0±15.4 0.24
BDI-II 12.9±8.1 15.5±10.9 0.34
PCS 23.7±9.4 27.1±13.1 0.30

Spouses
Men (n=25) Women (n=25) P

Age, years 43.4±11.4 36.6±11.1 0.04
BDI-II 8.9±8.3 11.4±8.6 0.30
PCS 28.0±13.0 22.8±9.0 0.95
Mean perceived pain during the 

lifting task
4.1±2.1 2.6±2.0 0.01

Data presented as mean ± SD. BDI-II Beck Depression Inventory-II; MPQ 
McGill Pain Questionnaire; PCS Pain Catastrophizing Scale; PDI Pain 
Disability Index; PPI Present Pain Intensity; PRI Pain Rating Index
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Patients’ pain behaviour
A three-way ANOVA (level of participant catastrophizing × level of 
spouse catastrophizing as between-subject factors), with canister pos-
ition as the repeated measure factor, was conducted on the total pain 
behaviour scores. The analysis revealed a significant main effect for 
level of patient catastrophizing (F[1,46]=11.16, P=0.002). This main 
effect was qualified by a significant level of patient catastrophizing × 
level of spouse catastrophizing (F[1,46]=4.03, P=0.05). Tests of simple 
effects revealed that high catastrophizing patients in a relationship 
with low catastrophizing spouses (mean 119.67±76.11) displayed more 
than twice the amount of pain behaviour than high catastrophizing 
patients in a relationship with high catastrophizing spouses (mean 
62.88±56.25, P=0.03). These data are presented in Figure 1. 

A significant effect of canister position also emerged (F[2,92]=43.40, 
P<0.001): patients displayed significantly more pain behaviours while 
lifting canisters in the third row (mean 26.8±26.3) compared with the 

second (mean 14.0±19.6; t[49]=–4.85, P<0.001) or the first row (mean 
13.3±19.2; t[49]=–5.10, P<0.001). 

It is possible that the high catastrophizing patients in a relationship 
with low catastrophizing spouses expressed more pain behaviours as a 
result of more intense pain, more severe depression or more disability 
(9,41-46). A hierarchical regression was, therefore, conducted to exam-
ine the relative contribution of pain intensity, depression and self- 
reported disability to group differences in pain behaviour between high 
catastrophizing participants with high or low catastrophizing spouses. As 
shown in Table 5, pain, depression and self-reported disability were 
entered in step 1 of the analysis. Group type (high catastrophizing 
patient-high catastrophizing spouse versus high catastrophizing patient-
low catastrophizing spouse) was entered in step 2 of the analysis, and 
contributed significant variance to the prediction of the total amount of 
pain behaviours. Group type accounted for 22% of the variance in pain 
behaviours, beyond the variance accounted for by pain intensity, depres-
sion and self-reported disability. Examination of the beta weights indi-
cated that, in the final regression equation, self-reported disability and 
Group type contributed unique variance to the prediction of the total 
amount of pain behaviours.

Spouse’s pain estimates
Spouses’ pain estimates were analyzed using a three-way ANOVA (level 
of patient catastrophizing × level of spouse catastrophizing as between-
subject factors), with canister position as the repeated measures factor. 
A significant main effect for level of patient catastrophizing emerged 
(F[1,49]=6.64, P=0.01), as well as a marginally significant main effect 
for level of spouse catastrophizing (F[1,49]=3.80, P=0.06). Spouses of 
high catastrophizing patients perceived more pain (mean 4.0±2.3) than 
spouses of low catastrophizing patients (mean 2.3±1.4). High catastro-
phizing spouses perceived significantly more pain (mean 4.3±2.5) than 
low catastrophizing spouses (mean 2.6±1.6). 

Table 2
Correlations between pain-related variables and pain behaviours

MPQ-PPI MPQ-PRI bDI-II PCS TSK PDI P-PCS Punitive Solicit Distract behav
MPQ-PPI –
MPQ-PRI 0.31* –
BDI-II 0.32* 0.44** –
PCS 0.31* 0.50** 0.60** –
TSK 0.23 0.34* 0.40** –0.67** –
PDI 0.39** 0.30* 0.34* 0.50** 0.56** –
P-PCS 0.04 0.18 0.09 0.18 0.31* 0.07 –
Punitive –0.01 0.18 0.13 0.26 0.09 0.09 0.07 –
Solicit –0.11 0.00 –0.03 0.15 0.20 0.14 –0.06 –0.31* –
Distract –0.19 –0.12 –0.04 0.04 –0.09 –0.02 0.20 –0.21 0.41** –
Behav 0.15 0.11 0.11 0.27** 0.31* 0.47** –0.19 –0.13 0.34* 0.05 –

*P<0.05; **P<0.01. BDI-II Beck Depression Inventory-II; Behav Pain behaviours; Distract Distractive responses; MPQ-PPI McGill Pain Questionnaire – Present Pain 
Intensity; MPQ-PRI MPQ – Pain rating index; PCS Pain Catastrophizing Scale; PDI Pain Disability Index; P-PCS PCS completed by the spouse; Punitive Punitive 
responses; Solicit Solicitous responses; TSK Tampa Scale for Kinesiophobia

Table 3
Patient and spouse concordance of pain catastrophizing 

Spouse catastrophizing type
Patient catastrophizing type

High low
High 16 5
Low 15 14

Table 4
Depression and pain scores as a function of couple 
concordance of pain catastrophizing 

Patient catastrophizing type
High low

Patient depressive symptoms (BDI-II)
High catastrophizing spouse 18.88±6.86 6.00±4.30
Low catastrophizing spouse 18.07±11.57 7.43±4.18

Spouse depressive symptoms (BDI-II)
High catastrophizing spouse 15.19±10.51 11.00±7.71
Low catastrophizing spouse 6.60±4.85 8.00±6.76

Patient pain ratings (MPQ-PPI)
High catastrophizing spouse 4.75±2.08 3.40±1.82
Low catastrophizing spouse 5.47±2.10 3.57±2.24

Patient pain ratings during the lifting task
High catastrophizing spouse 4.24±2.88 2.88±2.25
Low catastrophizing spouse 4.43±2.37 2.99±1.95

Data presented as mean ± SD. BDI-II Beck Depression Inventory-II; MPQ-PPI 
McGill Pain Questionnaire – Present Pain Intensity
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Consistent with previous research using this paradigm (12), canister 
position also emerged as a significant contributor of spouse’s pain esti-
mates (F[2,90]=37.9, P<0.001). Tests of simple effects revealed that 
spouses perceived more pain when their partner lifted canisters in the 
third row (mean 4.2±2.5) compared with the second (mean 3.5±2.2; 
t[48]=4.25, P<0.001) or first row (mean 2.4±2.1; t[48]=8.74, P<0.001). 

Spouses’ reinforcing and punishing responses
A two-way ANOVA (level of patient catastrophizing × level of spouse 
catastrophizing) was conducted on patients’ perception of solicitous 
response from the spouse. No main or interaction effect emerged.

A two-way ANOVA (level of patient catastrophizing × level of spouse 
catastrophizing) was conducted on patients’ perception of punishing 
response from the spouse. The analysis revealed a marginally significant 
main effect for level of patient catastrophizing (F[1,45]=3.19, P=0.08), 
where high catastrophizers reported slightly more punishing responses 
(mean 1.9±1.3) than low catastrophizers (mean 1.6±1.2). This effect was 
qualified by a marginally significant interaction (F[1,45]=3.36, P=0.08), 
revealing a trend for patients to perceive more punishing responses from 
their spouses when both partners were high catastrophizers. 

A hierarchical regression was performed to examine the relative 
contribution of high catastrophizing patients’ perception of punishing 
responses from their spouses in the prediction of pain behaviours. As 
shown in Table 6, spouse catastrophizing was entered in step 1 of the 
analysis. In step 2, the perceived punishing response was entered. Pain, 
depression and self-reported disability were entered in step 3. Group 
type and self-reported disability contributed unique variance to the 
prediction of the total amount of pain behaviours. Specifically, group 
type accounted for 15% of the variance and self-reported disability 
accounted for 20% of the variance.

DISCUSSION
The primary aim of the present study was to assess the relationship 
between couple concordance of catastrophizing and adverse pain out-
comes. Consistent with previous research, high scores on the PCS (for 
pain patients) were associated with more intense pain (7-10), more 
severe depression and more pronounced disability (47-49). 

It was also found that high catastrophizing spouses perceived sig-
nificantly more pain. This finding is consistent with previous research 
showing that catastrophizers are more sensitive to pain cues of other 
people (11). Similarly, independent of their own catastrophizing lev-
els, spouses of high catastrophizing patients perceived slightly more 
pain in their partners. This result is consistent with previous research 
suggesting that catastrophizers may be more effective communicators 
of their pain experience (8). 

Of central interest in the present study were the interactive or sum-
mative effects of participants’ and their spouses’ levels of catastrophizing 
on patients’ pain outcomes. Results indicated that spouse level of catas-
trophizing interacted with patient level of catastrophizing only for the 
display of pain behaviour. Specifically, high catastrophizing patients who 
were in a relationship with a low catastrophizing spouse displayed the 
greatest amount of pain behaviour. A hierarchical regression revealed 
that couple concordance of catastrophizing accounted for 22% of the 
variance in pain behaviour scores, beyond the variance accounted for by 
pain intensity, depression and self-reported disability. 

Proceeding from a cognitive-behavioural perspective, the highest 
levels of pain behaviour might have been expected in couples for 

whom both partners were high catastrophizers. In other words, a sum-
mative effect of the heightened threat appraisals of both members of 
the catastrophizing couple would have contributed to more intense 
emotional distress and pain and, in turn, to more pain behaviour. 

Cano et al (1) reported finding an interaction between patient and 
spouse catastrophizing and emotional distress. When both spouses were 
high catastrophizers, the pain patients reported significantly more 
depressive symptoms than high catastrophizers who were in relation-
ships with low catastrophizers (1). Cano et al interpreted their findings 
by suggesting that pain catastrophizing in both spouses could result in 
specific behaviours (ie, a worried pain participant in a relationship with 
a solicitous spouse, in which both partners are focused on the pain prob-
lem) that may exacerbate depressive symptoms experienced by the pain 
participant. The results of the present study do not replicate this effect. 
It is possible that cross-sample differences in measurement instruments, 
sample composition or chronicity might have accounted for the discrep-
ancy in findings. It is important to note that in the Cano et al (1) study, 
spouses’ catastrophizing about their partner’s pain was assessed. In the 
present study, spouses’ catastrophizing about their own pain was 
assessed. 

The findings of the present study support a communication per-
spective of pain catastrophizing. It is possible that the high catastro-
phizing chronic pain patient might need to increase the ‘volume’ of 
pain communication to compensate for the low catastrophizing 
spouses’ tendency to underestimate pain signals. In communication 
studies, researchers have proposed a hierarchy hypothesis that suggests 
that when individuals believe that their communication goals are not 
achieved, they will choose the least cognitively demanding option to 
increase the communication impact such as repetition, increased vocal 
amplitude or reduced speech rate (50,51). 

Operant explanations have previously been invoked to account for 
heightened expressions of pain behaviour (46,52). In previous research, 
significant relationships were reported between spouse solicitousness 
and patient pain behaviour (52-55). Similar findings were obtained in 
the present study. It could be suggested that pain behaviour might be 
reinforced by solicitous behaviours from the spouse (eg, expressions of 

Table 5
Regression analysis examining predicting pain behaviours
Step Variable R2 R2 change F change Standardized beta t
1 Pain (McGill Pain Questionnaire – Present Pain Intensity) 0.20 0.20 2.21 –0.12 –0.75

Participant depressive symptoms (Beck Depression Inventory-II) –0.22 –1.44
Participant disability (Pain Disability Index) 0.47 2.99** 

2 Couple concordance of pain catastrophizing (high catastrophizing patient-high 
catastrophizing spouse and high catastrophizing patient-low catastrophizing spouse)

0.42 0.22 9.79* 0.49 3.13**

*Significant at the 0.05 level; **Significant at the 0.01 level

Table 6
Regression analysis examining predictors of pain 
behaviours among high catastrophizing patients

Step and variable R2
R2 

change
F 

change
Standardized 

beta T
Step 1 0.15 0.15 4.94*

Spouse catastrophizing 0.42 2.61**
Step 2 0.22 0.08 2.69

Punishing responses (MPI) –0.21 –1.26
Step 3 0.45 0.23 3.50

Pain (MPQ-PPI) –0.18 –0.11
Patient depressive 

symptoms (BDI-II)
–0.13 –0.87

Patient disability (PDI) 0.48 3.02

*Correlation is significant at the 0.05 level; **Correlation is significant at the 
0.01 level. BDI-II Beck Depression Inventory-II; MPI Multidimensional Pain 
Inventory; MPQ-PPI McGill Pain Questionnaire – Present Pain Intensity; PDI 
Pain Disability Index
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concern, support and provision of assistance) in couples for whom the 
high catastrophizing pain patient is in a relationship with a low catas-
trophizing spouse (52-54). However, the lack of a significant relation-
ship between couple concordance of catastrophizing and the patients’ 
perception of their spouses’ solicitousness does not support a reinforce-
ment hypothesis. 

It is also possible that in couples for whom both partners are high 
catastrophizers, the spouse may develop a punitive style of behaviour 
(ie, responding with irritation, frustration, anger and ignorance) in 
reaction to pain behaviours (56,57), which would explain the lower 
levels of pain behaviour in these couples. The present findings indi-
cate that in couples in whom both partners were high catastrophizers, 
there was a marginally significant interaction effect between couple 
concordance of pain catastrophizing and patients’ perception of puni-
tive responses from the spouse. Examination of means showed that the 
pain patient perceived more punitive responses from the spouse. 
However, when a regression analysis was performed to test the predict-
ors of pain behaviours, couple concordance of catastrophizing remained 
significant even when controlling for the contribution of participant’s 
perceived punitive responses from the spouse. This result suggests that 
the higher level of patients’ perception of punitive responses from the 
spouse does not explain the lower rates of pain behaviours found in the 
couples for whom both partners were high catastrophizers. 

It is noteworthy that spouse level of catastrophizing did not moder-
ate the relationship between patient level of catastrophizing and pain 
severity, depression or self-reported disability. Differences in the man-
ner in which these variables are assessed might account, at least in 
part, for this pattern of findings. Pain behaviour was the only overt 
variable assessed in the study. Overt behaviours are more likely to be 
influenced by contextual variables because they are perceived and 
responded to by others. Self-reports of internal experience (ie, pain or 
depression) or limitations (ie, disability) might not fall under control 
of environmental contingencies in the same manner as overt behav-
iour. Although respondents provide numerical values to describe their 
pain and distress, individuals typically do not use numerical values to 
communicate their experience in day-to-day interactions. 

The distribution of concordance pairings of pain catastrophizing 
showed a trend toward under-representation of couples in whom the 
pain patient is a low catastrophizer and the spouse is a high catastro-
phizer. Assortative mating theory suggests that individuals are more 
likely to marry people who share similar characteristics such as demo-
graphics, attitudes, behaviours and coping strategies (58,59). However, 
high catastrophizing patients with a low catastrophizing spouse were 
represented with the same frequency as concordant couples. It is pos-
sible that the low catastrophizing patient might be less attracted to 
someone who displays a catastrophic orientation to health threats, or 
that spouses’ level of catastrophizing might diminish after a period of 
living with a low catastrophizer. It is also important to consider that 
partners would have likely met before the onset of a pain condition, 
and levels of catastrophizing might change following the onset of pain. 
As such, the current distribution of concordance pairings may not be 
representative of couples’ pre-pain relationships.

The present study’s findings have several clinical implications. First, 
the findings highlight the importance of being receptive to clients’ pain 
communications. In the past, behavioural models of pain behaviour 
advocated ignoring patients’ displays of pain (60). These recommenda-
tions were based on the opinion that pain behaviours were reinforced by 
attention, and could be extinguished through systematic nonreinforce-
ment. However, the present findings suggest that, at least for high catas-
trophizers, ignoring pain behaviours might lead to an increase in pain 
behaviour. To the extent that pain behaviour contributes to disability, 
ignoring patients’ pain behaviour might inadvertently increase disability 
as well (61). A recent study of communication between pain patients and 
their spouses (62) showed that validation by both partners was positively 
correlated with marital satisfaction and perceived spousal support. Active 
listening leads to mutual understanding, which in turn, reduces the 
patient’s need to express verbal or nonverbal messages of distress (63) 

such as pain behaviours. Interventions aimed at improving the com-
munication skills (active listening) of the partners should be considered, 
specifically for couples in whom the patient is a high catastrophizer and 
the spouse is a low catastrophizer (64).

A certain degree of caution needs to be exercised in the interpreta-
tion of the present findings. First, because the participants were 
recruited through newspaper advertisements, the sample may not be 
representative of the patients attending pain treatment centres. In 
addition, the modest sample size limits the nature of the relationships 
that could be explored, and permits elucidation of only relationships 
associated with moderate or large effect sizes. Pain behaviour was also 
assessed under standardized laboratory conditions, with the partner in 
a separate room, who only saw the video without sound. While such 
conditions are important from the perspective of scientific rigor, they 
also strain the ecological validity of the findings.

In spite of these limitations, the present study is the first to demon-
strate that concordance of pain catastrophizing in couples, where one 
partner suffers from persistent pain, influences the display of pain 
behaviour. More research is needed to identify the mechanisms that 
underlie this interaction. 
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