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Abstract Among the potential range of irrational beliefs

that could be used as predictors of physical and mental

health, catastrophizing is the process that has received most

attention in chronic pain research. Other irrational pro-

cesses such as demandingness, low frustration tolerance,

and self-downing have rarely been studied. The goal of this

study was to explore whether this wider range of beliefs is

associated with health in chronic pain patients beyond

catastrophizing. A total of 492 chronic pain patients com-

pleted a measure of irrational beliefs, a measure of physical

and mental health, and a numerical rating scale designed to

assess pain intensity and interference. Irrational processes

were more strongly associated with mental than with

physical health. Low frustration tolerance and self-down-

ing were found to be significantly related to mental health

even after controlling for the effect of catastrophizing.

Processes other than catastrophizing appear to have

potentially important relationships with the mental health

of people with chronic pain. These results may offer new

intervention targets for practitioners.

Keywords Irrational beliefs � Catastrophizing � Chronic
pain � Mental health � General Attitudes and Beliefs Scale

Introduction

Albert Ellis (1962) argued that irrational beliefs, which are

considered to be inconsistent with reality and illogical,

play a fundamental role in the interpretation of life events.

Now, more than 50 years after Ellis used the term catas-

trophizing for the first time, this irrational belief has proved

to be a key variable in the prediction of pain- related

outcomes (Agar-Wilson & Jackson, 2012; Flink, Boersma,

MacDonald, & Linton, 2012; Lee, Wu, Lee, Cheing, &

Chan, 2008; Wade, Riddle, & Thacker, 2012).

Contemporary categorizations of irrational beliefs dis-

tinguish four belief processes (i.e., inferences about an

event): demandingness, catastrophizing/awfulizing, low

frustration tolerance (LFT), and a global evaluation or self-

downing (Lega & Ellis, 2001). However, with the excep-

tion of catastrophizing, there has been relatively little study

of these four belief processes in chronic pain. It may be

useful, therefore, to look further at whether these variables

are also worth of study in future research.

Demandingness refers to inflexible requirements

expressed in terms of ‘‘musts,’’ ‘‘should,’’ ‘‘have to,’’ and
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‘‘oughts’’ (e.g., ‘‘I should not have difficulties;’’ Bridges,

2010). In pain research it appears that demandingness, in

the form of perfectionism, has a direct correlation with pain

interference and negative affect (Hadjistavropoulos, Dash,

Hadjistavropoulos, & Sullivan, 2007).

Catastrophizing can be defined as evaluation of a neg-

ative event as worse than it should actually be (e.g., ‘‘It

would be terrible to fail at something that is important to

me;’’ Bridges, 2010). As exposed above, catastrophizing

has been repeatedly associated with a wide range of con-

sequential outcomes in chronic pain, including pain

intensity and interference (Ferreira-Valente, Pais Ribeiro,

Jensen, & Almeida, 2011; Ramı́rez Maestre, Esteve Zar-

azaga, & López Martı́nez, 2001), physical disability (Agar-

Wilson & Jackson, 2012; George, Calley, Valencia, &

Beneciuk, 2011), depression (Nieto, Miró, Huguet, &

Saldaña, 2011; Wade et al., 2012; Wong, Williams, Mak,

& Fielding, 2011), and anxiety (Hirsh, George, Riley, &

Robinson, 2007; Moix, Kovacs, Martı́n, Plana, & Royuela,

2011).

When it comes to LFT, pain studies have tended to focus

on the affective component of this variable (Muris et al.,

2007; Wade, Dougherty, Archer, & Price, 1996). However,

LFT also implies a cognitive evaluation of certain cir-

cumstances as being unbearable (e.g., ‘‘I can’t function

when I have difficulties;’’ Bridges, 2010). Although this

irrational belief has not been a focus of study in chronic

pain, McCracken and Eccleston (2003) have suggested that

frustration, such as when attempts to control pain fail, can

worsen the pain experience. Therefore, we would expect

LFT to have a negative association with pain-related

outcomes.

Self-downing is a defensive (i.e., it can prepare for

failure) self-critical belief related to occasions when

achievements are not experienced as satisfactory. It has

also been associated with worse outcomes, such as severity

of depression, in clinical studies (Luyten et al., 2011). In

addition, this tendency to be excessively critical and to

make global negative evaluations of oneself (e.g., ‘‘I am

useless if I have difficulties;’’ Bridges, 2010) has been

shown to have a greater association with distress, pain

interference, and activity level than do traditional pain-

related beliefs, such as the belief that pain is permanent or

the belief that one is to blame for one’s pain (Stroud,

Thorn, Jensen, & Boothby, 2000).

The previous studies have increased our understanding

of how irrational beliefs can influence health outcomes in

the presence of pain, which is encouraging. However, to

our knowledge no study has assessed all these irrational

processes together in relation to chronic pain. Further-

more, while pain catastrophizing has been shown to have

a considerable association with pain-related outcomes, it

is not known whether the other irrational processes may

also contribute to the prediction of health beyond catas-

trophizing. Hence, the main aim of this study is to

explore the relation between irrational processes and

health in a sample of chronic pain patients when con-

trolling for catastrophizing. As each irrational process

addresses a different component of irrational thinking,

we expect that demandingness, LFT, and self-downing

will be significantly associated with health, above and

beyond catastrophizing.

Methods and Materials

Participants and Procedure

The sample comprised 492 consecutive patients (63.6%

women) who attended the Pain Clinic at the Vall d’He-

bron Hospital for the first time. Data collection started

during the second half of 2010 and finished by the end of

2012. The mean age for the whole sample was 58.49 years

(SD = 15.12). Most patients were married at the time of

assessment (60.5 %). The remaining patients were wid-

owed (14.2 %), single (13.0 %), or divorced (12.3 %).

More than half of participants (54.2 %) presented low

educational levels (i.e., less than 12 years of education).

The majority of participants were not working at the time

of assessment. Specifically, 53.5 % of patients were

retired and 12.4 % were unemployed. Duration of pain

ranged from 4 months to 53 years, with a mean duration

of pain of approximately 7 years (SD = 10 years) and a

median of 3 years. Pain diagnoses were provided by

expert physicians working at the Pain Clinic. Diagnoses

were made on the basis of prior medical records and the

observations made by the physicians during the first

interview with the patient at the Pain Clinic. Main pain

diagnoses were low back pain (59 %), neck pain (9.3 %),

post-surgery pain (6.3 %), and osteoarthritis (5.5 %).

Regarding the type of pain, 30.2 % of patients suffered

from nociceptive pain, 6.3 % from neuropathic pain, and

63.4 % from mixed pain.

Nociceptive pain refers to pain caused by damage to

body tissue, such as bones, muscles, or joints. In contrast,

neuropathic pain is a result of damage to the nervous

system, such as spinal cord, peripheral nerves, and certain

central nervous system regions. Mixed pain is a combi-

nation of nociceptive and neuropathic pain (Woolf, 2004).

Certain diseases, such as osteoarthritis, inflammatory

arthropathies, and musculoskeletal pain, can present with

nociceptive pain only. Other conditions, such as diabetic

polyneuropathy, trigeminal neuralgia, post-stroke pain,

and post-herpetic neuralgia, tend to be preferably

accompanied by neuropathic pain (Erdemoglu & Koc,

2013). However, it is very frequent to find a combination
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of both pain etiologies. For example, musculoskeletal

disorders include neck and low back pain. Despite in the

previous lines we defined musculoskeletal disorders as

predominantly nociceptive, a mixed etiology including

neuropathic pain is frequent due to the degeneration of

discs and the compression of nerves (Freynhagen &

Baron, 2009).

A percentage of the patients included in the current

study also participated in a previous investigation pub-

lished elsewhere (Suso-Ribera, Camacho-Guerrero,

McCracken, Maydeu-Olivares, & Gallardo-Pujol, 2014).

The aim of the aforementioned study was to explore the

relationship between problem-solving components and the

health status of chronic pain patients. The sample was

comprised of 369 participants. Together with a measure of

problem solving and health, these patients also provided

data on irrational thinking. This data on irrational thinking

was not included in the previous investigation. After fin-

ishing the recruitment process for the previous study, we

continued to recruit more participants for the current

investigation. This resulted in 123 new participants. The

same recruitment procedure, which will be detailed in the

next section, was used in both studies.

Procedure

Patients were contacted by letter 1 month before their first

scheduled visit at the Pain Clinic. The protocol they were

sent included an explanation of the purpose, procedures

and risks of the study, as well as contact information for the

lead researcher, an informed consent form, and the ques-

tionnaires they were required to complete. The completed

questionnaires were returned to the physicians the day of

the patients’ first appointment, so all questionnaires were

completed before patients reached the Pain Clinic for the

first time.

Questionnaires

Irrational Beliefs

The General Attitudes and Beliefs Scale (GABS) describes

beliefs presumed to underlie human behaviour and well-

being from the perspective of rational emotive behaviour

therapy (Burgess, 1986; DiGiuseppe, Leaf, Exner, &

Robin, 1988). As opposed to other measures of irrational

thinking, the GABS fulfils recent recommendations for the

measurement of irrational beliefs: it distinguishes rational

and irrational items, considers processes (i.e., interpreta-

tions of an event) and contents (i.e., the event themes), and

assesses cognition rather than behaviour (David, Lynn, &

Ellis, 2010). In addition, its items are considered not to

include affective wording, which is in line with validity

criteria for belief measures (Bernard, 1998).

The present study used a Spanish adaptation of the

GABS-SV, a shortened version of the GABS (Caballo,

Lega, & González, 1996). Half of the 48 items are rational,

so they are not considered for the analysis of irrationality

(Lega, Caballo, & Ellis, 2002). Participants are asked to

rate to what extent they agree with a series of statements

using a 5-point Likert-type scale. The response options are

0 = strongly disagree, 1 = disagree, 2 = neither agree

nor disagree, 3 = agree, and 4 = strongly agree. The

scale includes seven subscales, corresponding to four pro-

cesses (demandingness, catastrophizing, LFT, and self-

downing) and three contents (success, affiliation, and

comfort). Each irrational item loads on a process and a

content. Thus, for the purpose of this study, and to reduce

multicollinearity, we only focused on the four processes.

To simplify, from now we will use the term ‘‘irrational

belief’’ to refer to the ‘‘process of irrational thinking’’ only,

so both terms will be used indistinctively.

The number of items included in each scale is six for the

processes (score range = 0–24). Two typical items are

provided here for each irrational process in the GABS-SV,

that is: Demandingness (‘‘I must do well at important

things’’ and ‘‘I must have a pleasant, comfortable life most

of the time’’); Catastrophizing (‘‘It is a catastrophe to be

hassled in life’’ and ‘‘It is awful to be disliked by certain

people’’); Low Frustration Tolerance (‘‘I cannot tolerate to

fail at important tasks’’ and ‘‘I can’t stand being disliked by

other people who are important to me’’); and Self-downing

(‘‘When I experience discomfort in my life, I tend to think

that I am not a good person’’ and ‘‘I would be a worthless

person if I achieved poorly at tasks that are important to

me’’). A reduced 55-item version of the GABS has been

previously used (Sava, 2009), where its scales showed

moderate to good levels of consistency (.59\ a\ .70).

However, the refined and shorter 48-item Spanish version

(Caballo et al., 1996) obtained better internal consistency

estimates in our sample (.69\ a\ .86). Psychometric

properties of the short version of the GABS will be pre-

sented in detail below.

The Spanish adaptation of the GABS-SV was created

using a back-translation method (Chen & Boore, 2010).

Specifically, the original scale in English was first trans-

lated to Spanish by the research team. Then, a professional

linguist translated the Spanish version back to English.

Finally, this back-translated English version was compared

against the original English scale.

Health

The Spanish adaptation of the Short Form-36 Health Sur-

vey (SF-36; Alonso et al., 1998) was used to assess

194 J Clin Psychol Med Settings (2016) 23:192–206

123



physical and mental health. The scale comprises 8

dimensions of health: Physical Functioning evaluates the

limitations on daily activities (i.e., self-care, walking,

climbing stairs, carrying weight, bending) due to health

problems. Sample items include ‘‘Does your health now

limit you in performing vigorous activities, such as run-

ning, lifting heavy objects, or participating in strenuous

sports?’’ and ‘‘Does your health now limit you in climbing

several flights of stairs?’’ This scale is comprised of 10

items ranging from 1 = yes, limited a lot to 3 = no, not

limited at all, yielding a maximum score of 30. Role

Physical measures the degree to which health interferes at

work or other regular daily physical activities. Sample

items include ‘‘During the past 4 weeks, have you had to

cut down the amount of time you spent on work or other

regular daily activities as a result of your physical health?’’

and ‘‘During the past 4 weeks, were you limited in the kind

of work or other activities as a result of your physical

health?’’ Role Physical is composed of 4 items, with items

ranging from 1 = yes to 2 = no, and a maximum scale

score of 8. Bodily Pain assesses the intensity of pain and its

interference on daily functioning (e.g., ‘‘How much bodily

pain have you had during the past 4 weeks?’’). Bodily Pain

has 2 items, one ranging from 1 = none to 6 = very sev-

ere, and another ranging from 1 = not at all to 5 = ex-

tremely. Therefore, scores for Bodily Pain range from 2 to

11. General Health reflects the perception of overall health,

including current health status and expectations of future

health. Sample items include ‘‘Compared to 1 year ago,

how would you rate your health in general now?’’ and ‘‘I

am as healthy as anybody I know.’’ General Health

includes 5 items, each ranging from 1 to 5, resulting in a

maximum scale score of 25. For General Health, response

scales for four of the five items range from 1 = definitely

true to 5 = definitely false. The remaining item ranges

from 1 = excellent to 5 = poor. Vitality describes the

level of energy, as opposed to tiredness. Sample items

include ‘‘During the past 4 weeks, how often did you feel

tired?’’ and ‘‘During the past 4 weeks, how often did you

have a lot of energy?’’ Vitality is composed of 4 items,

each ranging from 1 = all of the time to 6 = none of the

time. Scores for this scale range from 1 to 24. Social

Functioning refers to the extent to which health problems

interfere with social activities, such as visiting with friends

and relatives (e.g., ‘‘During the past 4 weeks, to what

extent has your physical health or emotional problems

interfered with your normal social activities with family,

friends, neighbours, or groups?’’). Social Functioning has 2

items, both ranging from 1 to 5. However, verbal anchors

differ between items. For one item, the anchors range from

1 = not at all to 5 = extremely, while for the other item,

anchors range from 1 = all of the time to 5 = none of the

time. Role Emotional explores the impact of emotional

problems on daily functioning, including a reduction in the

time devoted to regular activities, as well as an impact on

performance and motivation (e.g., ‘‘During the past

4 weeks, have you accomplished less than you would like

at work or other regular daily activities as a result of any

emotional problems, such as feeling depressed or anx-

ious?’’). Emotional Role includes 3 items using 1 = yes

and 2 = no as anchors. Therefore, the maximum score for

this scale is 6. Finally, Mental Health taps into aspects

related to general well-being, such as depressive and anx-

iety symptoms, behaviour control, and overall distress.

Sample items include ‘‘During the past 4 weeks, how often

have you felt so down in the dumps that nothing could

cheer you up?’’ and ‘‘During the past 4 weeks, how often

have you felt calm and peaceful?’’ Mental Health contains

5 items. Each item ranges from 1 = all of the time to

6 = none of the time, so the scale has a maximum range

score of 30.

For the sake of clarity and interpretability, each SF-36

scale score is converted to a 0-100 range (Bergman,

Jacobsson, Herrström, & Petersson, 2004; McHorney,

Ware, & Raczek, 1993). Higher scores indicate better

health (i.e., higher scores in Bodily Pain should be inter-

preted as lower levels of pain and less interference of pain

on functioning). A composite score can be obtained for

physical (PCS) and mental health (MCS) using the

aforementioned subscales. Both composite scores are lin-

ear combinations of the eight subscales (i.e., all subscales

are summed). However, subscales present different

weights for each composite score. For example, the sub-

scales showing high weights on the PCS ([.3) are Physical

Functioning, Role Physical, and Bodily Pain. In contrast,

the subscales showing high weights on the Mental Com-

posite Score ([.3) are Role Emotional and Mental Health.

Because General Health, Vitality, and Social Functioning

refer to both dimensions of health, their factor weights on

each composite score are lower (Bergman et al., 2004;

Vilagut et al., 2008). The PCS and the MCS have a 0-100

range, with higher scores meaning better health. Although

the SF-36 has eight subscales, only the two composite

scores will be used to capture patients’ experiences of

overall health in the regression analyses. The reason for

doing this is that the use of the PCS and the MCS reduces

the number of statistical comparisons and eliminates floor

and ceiling effects (Ware, Kosinski, Bayliss, McHorney,

Rogers, & Raczek, 1995). The PCS should be interpreted

as a measure of the individual’s perception of physical

health status, as well as how physical health impacts on

daily activities and social functioning. In contrast, the

MCS taps into aspects of emotional well-being, including

how emotional well-being influences daily activities and

social functioning. The PCS and the MCS are separate but

interrelated factors.
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The SF-36 scales have good psychometric properties

(.78\ a\ .94; Alonso et al., 1998) and has been widely

used in chronic pain populations. Internal consistency

estimates were similar in our sample (.74\ a\ .93). The

Bodily Pain and the Social Functioning scales showed the

smallest reliability estimates (.74 and .78, respectively),

which may be due to the fact that they are the scales with

the lowest number of items, only 2 each. The scale has also

shown to have good construct validity. Specifically, the

scales to best represent physical health (i.e., Physical

Health, Role Physical, and Bodily Pain) were most valid in

detecting the severity of problems in patients with medical

conditions. In contrast, Role Emotional and Mental Health

best distinguished between groups differing in the presence

and severity of psychiatric disorders (McHorney et al.,

1993).

Pain Intensity and Interference

Here we used a separate numerical rating scale to assess

both its perceived intensity and interference of pain in the

daily activities. This is a standard instrument in the mea-

surement of pain (Farrar, Young, LaMoreaux, Werth, &

Poole, 2001). Patients were asked to rate their current pain

intensity and interference on a scale from 0 = no pain or

interference to 10 = worst possible pain or interference.

Even though pain intensity and pain interference are

reflected in the Bodily Pain dimension from the SF-36, they

refer to average pain intensity and pain interference, which

can differ from current pain intensity and pain interference

(Harris, Li, Flynn, & Chow, 2007), and these are frequently

defined as separate assessment domains. Therefore, we

decided to include the assessment of both current and

average pain intensity and pain interference.

Data Analysis

First, we provide descriptive statistics (means and standard

deviations) for all variables. In so doing we also explore

the presence of gender differences in irrational beliefs

using t tests. We provide correlations between irrational

beliefs and health components.

Because, to our knowledge, the General Attitudes and

Beliefs Scale has not been used in chronic pain popula-

tions, a confirmatory factor analysis (CFA) was conducted

to verify that it successfully captured the original GABS

constructs in our sample (construct validity). Specifically,

we explored the fit of a seven-factor model, corresponding

to four processes (demandingness, catastrophizing, LFT,

and self-downing) and three contents (success, affiliation,

and comfort). Each irrational item loaded on a process and

content. The CFA was conducted with Mplus version 7.31

(Muthén & Muthén, 2015), using maximum likelihood

estimation with robust standard errors to control for non-

normality. Several fit indices were calculated to evaluate

the adequacy of the seven-factor model (Burgess, 1986;

DiGiuseppe et al., 1988): the root mean square error of

approximation (RMSEA; Steiger, 1990), the comparative

fit index (CFI; Bentler, 1990), and the Tucker-Lewis index

(TLI; Tucker & Lewis, 1973). CFI and TLI values above

.90 indicate adequate fit, while a RMSEA lower than .05

suggests good fit (Hu & Bentler, 1999). The model was

estimated using maximum likelihood with robust standard

errors and goodness of fit tests (Satorra & Bentler, 1994).

Then, two hierarchical regression analyses were con-

ducted to evaluate the core aim of this article, namely, the

multivariate relation between irrational processes, beyond

catastrophizing, and either the PCS or the MCS. In the

hierarchical regression, gender, age, and duration of pain

were entered in the first step, while in the second step we

added pain intensity, pain interference, and either the MCS,

or the PCS. Catastrophizing was entered in the third step,

while in the final step we added the remaining irrational

processes (i.e. demandingness, LFT, and self-downing).

Due to the large number of statistical tests performed, we

used a Bonferroni-adjusted significance level. No serious

problem of multicollinearity was observed when conducting

the regression analyses, since tolerance was[.25 and the

variance of inflation factor (VIF) was\4 for all independent

variables. Mplus v7.11 was used for the confirmatory factor

analysis. SPSS 21 was used for all remaining analyses.

Results

Descriptive Statistics and Gender Differences

in Pain and Health Outcomes

Overall, men reported having better health and lower pain

intensity and pain interference than women (Table 1). Most

of the gender differences reached significance, except for

General Health and Social Functioning.

Physical and mental composite scores in our sample

were comparable (between -1SD and ?1SD) to those of

other studies (Dysvik, Vinsnes, & Eikeland, 2004; Lamé,

Peters, Vlaeyen, Kleef, & Patijn, 2005; Townsend et al.,

2008). However pain ratings in this study may be high,

approximately ?1SD when compared to other investiga-

tions (Bendayan, Esteve, & Blanca, 2012; Gómez-Pérez,

López-Martı́nez, & Ruiz-Párraga, 2011).

Factor Structure of the GABS-SV

The CFA replicated the original factor structure of the

GABS-SV, consisting of four irrational processes (de-

mandingness, catastrophizing, LFT, and self-downing) and
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three contents (success, affiliation, and comfort). Table 2

summarizes the goodness-of-fit indices of the seven-factor

model, as well as the Cronbach’s alpha coefficients for the

process scales. Specifically, obtained goodness-of-fit indi-

ces were: v2 = 383.02, df = 207, CFI = .950,

TLI = .934, and RMSEA = .045. These values suggested

an adequate fit of the seven-factor model. In the present

dataset, the internal consistency for each of the process

scales, which are the focus of this study, was .67 for

demandingness, .86 for catastrophizing, .81 for LFT, and

.77 for self-downing.

Gender Differences in Irrational Beliefs

Table 3 provides descriptive statistics for the GABS-SV

processes, including an analysis of gender differences in

irrational thinking. There were no significant differences

between men and women on the measures of irrational

processes; values of t ranged from -0.93 to -1.42, p[ .05

in all cases.

Intercorrelations Between Study Variables

As a preliminary step in conducting the hierarchical

regression analyses, we calculated the bivariate

associations between study variables (Table 4). Health

components of the SF-36 were significantly intercorrelated.

Significant associations were also revealed between these

components and the composite scores. Physical Function-

ing (r = .76, p\ .001), Role Physical (r = .66, p\ .001),

and Bodily Pain (r = .65, p\ .001) correlated most highly

with the Physical Composite Score. Their correlation with

the Mental Composite Score was significant but weaker

(.22 B r B .35, p\ .001). General Health, Vitality, and

Social Functioning were related to both composite scores.

Specifically, General Health correlated moderately with the

Physical (r = .47, p\ .001) and the Mental (r = .45,

p\ .001) Composite Scores. Vitality (r = .47, p\ .001)

and Social Functioning (r = .36, p\ .001) were moder-

ately associated with the Physical Composite Score, but

strongly (.64 B r B .69, p\ .001) linked to the Mental

Composite Score. Role Emotional (r = .87, p\ .001) and

Mental Health (r = .88, p\ .001) were highly correlated

with the Mental Composite Score. Neither Role Emotional

(r = -.16, p\ .001) nor Mental Health (r = -.01,

p[ .003) were positively correlated with the Physical

Composite Score. Pain intensity and pain interference were

linked to poorer health ratings across all the components of

the SF-36. Older people reported lower levels of Physical

Functioning (r = -.38, p\ .001), General Health

Table 1 Means, standard

deviations, and gender

differences on SF-36 health

outcome components and on

Measures of Pain intensity and

Pain interference

Total (n = 492) Males (n = 179) Females (n = 313) t

SF-36 physical functioning (PF) 32.82 (24.11) 37.67 (24.51) 30.06 (23.47) 3.40***

SF-36 role physical (RP) 12.41 (28.76) 16.10 (31.55) 10.34 (26.88) 2.04*

SF-36 bodily pain (BP) 19.53 (17.48) 22.53 (18.64) 17.81 (16.56) 2.89**

SF-36 general health (GH) 35.33 (19.67) 37.11 (19.90) 34.32 (19.50) 1.50

SF-36 vitality (VT) 31.83 (20.84) 36.08 (21.18) 29.38 (20.28) 3.45***

SF-36 social functioning (SF) 54.48 (28.46) 46.72 (28.61) 41.61 (28.25) 1.92

SF-36 role emotional (RE) 54.63 (46.48) 62.29 (44.20) 50.27 (47.25) 2.80**

SF-36 mental health (MH) 50.41 (20.97) 54.78 (21.05) 47.88 (20.54) 3.53***

Pain intensity 7.72 (1.71) 7.34 (1.76) 7.94 (1.64) -3.77***

Pain interference 8.06 (1.72) 7.85 (1.79) 8.17 (1.67) -1.99*

* p\ .05; ** p\ .01; *** p\ .001. Values in the first three columns show means in raw scores, with

standard deviations in parentheses. Higher scores in the SF-36 components reflect better health (e.g., high

scores in Bodily Pain should be interpreted as low pain intensity and low interference of pain in daily

activities). Scores in the SF-36 components can range from 0 to 100. Scores in the Numerical Rating Scales

range from 0 to 10

Table 2 Internal consistency and goodness-of-fit indices of the confirmatory factor analysis of the General Attitudes and Beliefs Scale-Short

Version

Goodness-of-fit indices of the seven-factor model Internal consistency (a) for each of the process scales

v2 df RMSEA CFI TLI Demandingness Catastrophizing Low frustration tolerance Self-downing

383.02 207 0.045 0.950 0.934 .67 .86 .81 .77
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(r = -.15, p\ .001), and Physical Composite Scores

(r = -.29, p\ .001). Age and pain duration were also

correlated (r = .15, p\ .001). Additionally, pain duration

was linked to decreased Physical Functioning (r = -.12,

p\ .003) and General Health (r = -.14, p\ .003).

Table 4 also shows that irrational beliefs were signifi-

cantly intercorrelated, and most of these correlations were

high (.48 B r B .81, p\ .001), although there was one

notable exception, a low (albeit significant) correlation

between demandingness and self-downing (r = .18,

p\ .001). Irrational beliefs were not associated with age,

pain duration, pain intensity, or pain interference.

Irrational Beliefs and Physical Aspects of Health

Irrational processes were not significantly associated with

pain intensity, pain interference, or with the physical

components of health assessed by the SF-36 (Table 5).

Only self-downing was associated with physical health

components from the SF-36, namely, Physical Functioning

(r = -.14, p\ .005) and Role Physical (r = -.15,

p\ .001).

In the regression analyses, none of the irrational pro-

cesses were significantly associated with the PCS

(Table 6). The first block explained 7.9 % of the variance

(F change = 13.36, p\ .001), with only age (b = -.28,

p\ .001) being a significant predictor. In the second block,

the inclusion of pain intensity, interference, and the MCS

added a significant 25.7 % increment in R2 (F change =

56.56, p\ .001), with age (b = -.23, p\ .001), inter-

ference (b = -.43, p\ .001), and the MCS (b = -.30,

p\ .001) being significantly associated with the PCS. The

third (F change = 0.04, p = .83) and fourth blocks

(F change = 1.51, p = .21), which involved the irrational

processes, were not statistically significant.

Because irrational beliefs and the MCS appeared to

share a significant amount of variance (Table 7), we

explored whether the lack of association between irrational

beliefs and PCS was due to the inclusion of the MCS

before the irrational beliefs. Therefore, we repeated the

regression analysis shown in Table 6 excluding the MCS

from the analyses. The relation between irrational beliefs

and the PCS remained non-significant after the exclusion of

the MCS.

Irrational Beliefs and Mental Components of Health

The correlation analyses showed that all irrational pro-

cesses, except for demandingness, were significantly and at

least moderately correlated with all components related to

mental health (Table 7). By comparison, demandingness

was only weakly correlated with levels of Vitality

(r = -.17, p\ .001), Role Emotional (r = -.14,

p\ .005), Mental Health (r = -.20, p\ .001), and the

Mental Composite Score (r = -.19, p\ .001). The

remaining processes of irrational thinking (i.e., catastro-

phizing, LFT, and self-downing) had patterns of associa-

tion with mental components of health that closely

paralleled one another, and which tended to be somewhat

stronger than the pattern for demandingness. That is,

catastrophizing, LFT, and self-downing had a weak but

significant association with General Health

(-.26 B r B -.29, p\ .001), Vitality (-.26 B r B -.30,

p\ .001), and Social Functioning (-.23 B r B -.25,

p\ .001), and a moderate correlation with Role Emotional

(-.39 B r B -.41, p\ .001), Mental Health (-.44 B r B -

.47, p\ .001), and the Mental Composite Score

(-.45 B r B -.47, p\ .001).

In the final regression model (Table 8), age, gender,

pain duration, pain intensity, pain interference, and the

Physical Composite Score accounted for more than 21 %

of the variance in the Mental Composite Score. Irrational

processes added a significant 19.6 % to the prediction of

the Mental Composite Score. Specifically, the inclusion of

catastrophizing (b = -.40, p\ .001) in the third block led

to an additional 15.1 % of the variance in the Mental

Composite Score being explained. In the final step, LFT

(b = -.21, p\ .005) and self-downing (b = -.20,

p\ .001) produced a further and significant 4.5 % increase

in the model’s predictive power and catastrophizing ceased

to contribute to the Mental Composite Score (b = -.13,

p = .056). Of the covariates, only pain interference

(b = -.33, p\ .001) and the Physical Composite Score

(b = -.29, p\ .001) significantly contributed to the

Mental Composite Score in the final step of the model.

Table 3 Means and standard

deviations among irrational

beliefs

Total (n = 492) Males (n = 179) Females (n = 313) t

Demandingness 17.39 (3.93) 17.08 (3.89) 17.57 (3.95) -1.32

Catastrophizing 11.96 (6.25) 11.43 (6.14) 12.26 (6.30) -1.42

LFT 12.39 (5.71) 12.08 (5.69) 12.57 (5.72) -0.93

Self-downing 6.66 (5.45) 6.22 (5.11) 6.91 (5.64) -1.39

Values in the first three columns show means, with standard deviations in parentheses. Scores range from 0

to 24. LFT, low frustration tolerance
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Discussion

The main goal of this study was to investigate whether a

wider range of irrational belief processes would have a

significant association with health when controlling for

catastrophizing in a sample of chronic pain patients. We

expected that the irrational processes of demandingness,

LFT, and self-downing would explain significant additional

variance in the prediction of health.

Our results provide partial support for this hypothesis.

As expected, not only catastrophizing but a broader range

of irrational belief variables, notably LFT and self-down-

ing, appear to be significantly related to mental health in

chronic pain patients, even after controlling for catastro-

phizing. However, demandingness showed weaker associ-

ations than did the other irrational beliefs, and the

significant relationship between most irrational beliefs and

mental health did not extend to physical health.

The limited relation between demandingness and mental

health has already been noted in previous studies (Kelly,

Joyce, & Greaves, 1998), suggesting that this variable is

not a core process of irrational thinking as Ellis (1962)

suggested. Our results appear to provide further evidence in

this direction. However, the fact that demandingness had

the poorest internal consistency scores (a = .67) may have

also influenced the results. Before drawing further con-

clusions, future investigations should address this issue by

improving the psychometric properties of this scale.

In our study, irrational beliefs were more strongly

related to mental than to physical aspects of health. Pre-

vious studies have shown that pain catastrophizing has a

stronger correlation with mental components of health

when compared to physical components (Severeijns,

Vlaeyen, van den Hout, & Weber, 2001). Interestingly,

however, we found no significant associations between our

general measure of catastrophizing and physical aspects of

health, a result that contrasts with other studies (Agar-

Wilson & Jackson, 2012; de Boer, Struys, & Versteegen,

2012; Ferreira-Valente et al., 2011; Kendell, Saxby,

Table 5 Bivariate correlations between irrational beliefs and physical components of health

Pain intensity Pain interference Physical function Role physical Bodily pain Physical composite

Demandingness .05 .05 -.08 -.01 -.06 .01

Catastrophizing .02 .09 -.12 -.09 -.07 .08

Low frustration tolerance .04 .08 -.08 -.10 -.08 .09

Self-downing .04 .11 -.14* -.15** -.04 .06

* p\ .005; ** p\ 0.001 (Revised values of p were based on Bonferroni correction to significance levels)

Table 6 Hierarchical regression results predicting the physical

composite score (PCS) from irrational beliefs

Block 1 2 3 4

Age -.28** -.23** -.23** -.24**

Gender -.04 -.05 -.05 -.05

Pain duration -.01 -.01 -.01 -.01

Pain intensity -.13 -.13 -.12

Pain interference -.43** -.43** -.44**

Mental composite -.30** -.30** -.33**

Demandingness .04

Catastrophizing -.01 .07

Low frustration tolerance -.08

Self-downing -.07

Adjusted R2 .079 .336 .336 .337

Change in R2 .079 .257 .000 .001

F 13.36 37.54 32.11 23.01

F-change 13.36 56.56 0.04 1.51

F-change p value \.001 \.001 .832 .211

To prevent inflation of alpha levels due to multiple testing, Bonferroni

corrections were applied at each block; the *.05 and **.01 confidence

levels were divided by the number of predictors in that block. Results

show standardized betas

Table 7 Bivariate correlations between irrational beliefs and components related to mental health

General health Vitality Social function Role emotional Mental health Mental composite

Demandingness -.12 -.17** -.11 -.14* -.20** -.19**

Catastrophizing -.26** -.26** -.25** -.41** -.44** -.46**

Low frustration tolerance -.29** -.30** -.23** -.40** -.45** -.47**

Self-downing -.29** -.27** -.23** -.39** -.47** -.45**

* p\ .005; ** p\ .001 (Revised values of p were based on Bonferroni correction to significance levels)
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Farrow, & Naisby, 2001; Wong et al., 2011). Pain intensity

in the present sample was more intense than in other pain

populations (Bendayan et al., 2012; Gómez-Pérez et al.,

2011). Therefore, one possible explanation for the dis-

crepancy between our results and previous findings is that,

in the presence of intense pain, the effect of general

catastrophizing is not revealed. However, it is also possible

that a measure of irrational beliefs which does not specif-

ically address pain, as in the General Attitudes and Beliefs

Scale, helps explain the weak relationship between catas-

trophizing and physical health in the present study. In line

with the latter hypothesis, there is growing evidence to

suggest that the strong relationship between pain catastro-

phizing and pain-related physical outcomes could be partly

due to the fact that pain catastrophizing is situational and

pain-dependant, which would explain why changes in pain

intensity can lead to changes in pain catastrophizing (Sul-

livan, 2012; Wade et al., 2012). Indeed, a typical pain

catastrophizing item (i.e., ‘‘My pain is terrible and I feel

it’s never going to get any better’’) has a greater focus on

pain intensity than a general catastrophizing item in the

General Attitudes and Beliefs Scale (e.g., ‘‘It is terrible to

have difficulties in life’’), which is likely to explain the

overlap between pain catastrophizing, pain intensity, and

physical limitations due to pain that previous research has

found. Therefore, the use of a broader, dispositional con-

ceptualization of catastrophizing, as found in the General

Attitudes and Beliefs Scale, might reduce the overlap with

sensory aspects of pain (i.e., pain intensity), which are

known to correlate more strongly with physical health than

with mental health (Leeuw et al., 2007). As such, the non-

significant association between irrational processes and

pain intensity and physical health might as well be inter-

preted as a positive finding. Although we did not assess

whether changes in pain would lead to variations in irra-

tional beliefs, the fact that GABS-SV scores were not

significantly associated with pain intensity and its physical

aspects is encouraging as it provides support for the

hypothesis that the GABS has a reduced overlap with

sensorial aspects of pain (i.e., pain intensity). Despite this,

physical health is more than a sensory dimension. There-

fore, positive interpretations of the lack of relationship

between irrational beliefs and physical health in the present

study should be interpreted with caution.

Despite the aforementioned discrepancies in the rela-

tionship between catastrophizing and physical aspects of

health, our study provides consistent support for the sig-

nificant association between this irrational process and

mental aspects of health. The large amount of explained

variance (15.1 %) that this variable added to the prediction

of the mental health composite (above and beyond the

contribution of age, gender, pain duration, and physical

aspects of health) provides further evidence for the rele-

vance of this irrational process, in line with the current

literature (Hanley, Raichle, Jensen, & Cardenas, 2008;

Vervoort, Goubert, Eccleston, Bijttebier, & Crombez,

2006).

In addition to our findings supporting the key role of

catastrophizing, our study also explored the role of other

irrational processes on chronic pain. Here the results pro-

vide evidence for the relevance of two other processes:

LFT and self-downing.

Although frustration tolerance has not been a focus of

interest in chronic pain research, there are similarities

between high frustration tolerance and acceptance. Both

concepts can be considered as based on the acknowledge-

ment of reality, regardless of whether one attempts to

change this reality (Ellis & Robb, 1994; McCracken,

1998). Notably, there are certain parallels between high

frustration tolerance items from the General Attitudes and

Beliefs Scale (e.g., ‘‘Even though some situations are dis-

pleasing and uncomfortable, I can still function despite

them’’) and items used to assess acceptance (e.g., ‘‘My life

is going well, even though I have chronic pain;’’ Wicksell,

Olsson, & Melin, 2009). Congruent with our results,

acceptance seems to have a positive association with pain-

related outcomes (Feinstein et al., 2011; McCracken &

Keogh, 2009; Wicksell et al., 2009). However, while in our

study LFT had a larger correlation with mental health than

did catastrophizing, acceptance seems to have a smaller

association with mental health when compared to

Table 8 Hierarchical regression results predicting the mental com-

posite score (MCS) from irrational beliefs

Block 1 2 3 4

Age .06 -.01 -.00 -.04

Gender -.16** -.14** -.10 -.09

Pain duration -.04 -.04 -.03 -.03

Pain intensity -.06 -.10 -.09

Pain interference -.43** -.34** -.33**

Physical composite -.35** -.29** -.29**

Demandingness .05

Catastrophizing -.40** -.13

Low frustration tolerance -.21*

Self-downing -.20**

Adjusted R2 .023 .212 .363 .408

Change in R2 .023 .189 .151 .045

F 4.35 20.42 36.29 30.91

F-change 4.35 35.46 102.46 11.88

F-change p-value .005 \.001 \.001 \.001

To prevent inflation of alpha levels due to multiple testing, Bonferroni

corrections were applied at each block; the *.05 and **.01 confidence

levels were divided by the number of predictors in that block. Results

show standardized betas
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catastrophizing (Richardson et al., 2009; Vowles,

McCracken, & Eccleston, 2008). The fact that LFT and

acceptance are defined in opposing terms may explain such

discrepancies. Thus, dysfunctional thinking (e.g., LFT)

could have a stronger association with health when com-

pared to a functional stance (e.g., acceptance). It is also

possible, though, that both concepts are not two ends of the

same spectrum, but potentially two distinct but related

phenomena. Further studies should test these hypotheses.

The discussion about acceptance and LFT raises the

question whether demandingness might also be inversely

related to acceptance. Demandingness items in the GABS-

SV (e.g., ‘‘I should not experience discomfort in life’’) bear

similarities with acceptance items (e.g., ‘‘It is OK to

experience pain;’’ Wicksell et al., 2009). As suggested

above, we encourage researchers to explore how accep-

tance is related to these irrational beliefs. However, as

noted above, the measurement of demandingness in the

GABS-SV should be refined before a comparison with

acceptance is made.

From this point we move the discussion forward to the

remaining irrational process, namely, self-downing. Self-

downing was the only GABS-SV scale to be significantly

correlated with physical health components (i.e., Physical

Functioning and Role Physical). A relationship between

self-downing and physical health outcomes is consistent

with previous findings relating this variable to lower

activity engagement (Stroud et al., 2000). One possible

explanation for the relation between self-downing and

physical health is that physical limitations lead to a global

devaluation of the individual (i.e., ‘‘I am a useless person if

I cannot achieve my goals’’). It may also be that the use of

self-downing statements also increases physical limitations

through inactivity, which could be triggered by a self-ful-

filling prophecy type of belief that has the form: ‘‘I am a

useless person; therefore, it’s not worth trying to achieve

my goals’’. Further research is needed in order to test both

hypotheses as causal associations cannot be drawn from the

present investigation.

It is unclear why self-downing was the only irrational

belief to correlate to physical components of health. Pre-

vious research has shown that self-downing was more

intensely associated with a measure of physical functioning

(e.g., activity level) when compared with other pain-related

beliefs, e.g., the belief that pain is permanent, or the belief

that one is to blame for one’s pain (Stroud et al., 2000).

However, no study had combined self-downing together

with other measures of irrational thinking in the context of

pain. Several factors may explain why self-downing was

the only belief to correlate with physical components of

health in the current study. First, it is important to note that

self-downing was only moderately associated with the

remaining beliefs in the present study (i.e., demandingness,

catastrophizing, and LFT). This suggests that self-downing

taps into aspects of irrational thinking that are not shared

by the remaining irrational beliefs. Specifically, self-

downing is a component of irrational thinking that puts

more emphasis on an individual’s self-evaluation, e.g., a

belief such as ‘‘I am useless,’’ as opposed to evaluations of

the situation, e.g., beliefs such as ‘‘The situation is awful,’’

or ‘‘The situation is unbearable.’’ To our understanding,

this focus on one’s self rather than the situation might be an

important factor explaining why self-downing was the only

irrational belief to correlate with physical health outcomes.

However, this hypothesis should be tested in future studies.

In addition to the relation between self-downing and

physical health outcomes, findings in the present investi-

gation are also in line with previous findings suggesting

that this belief has a negative association with mental

health (Luyten et al., 2011; Stroud et al., 2000). Further-

more, in our study, the relation of self-downing with

mental health seems to be independent of other pain-related

beliefs, catastrophizing and LFT, which is again consistent

with the report by Stroud et al. (2000).

Our results suggest that both LFT and self-downing

should be considered together with catastrophizing when

exploring the relation between beliefs and mental health.

Note that these three irrational beliefs, as a group,

explained a non-negligible 19.7 % of the variance of

mental health, even when controlling for the contribution

of physical outcomes.

An interesting finding in the present study is that men

presented with higher self-rated mental health than females

despite the absence of gender differences in irrational

beliefs. Therefore, even though we found that irrational

beliefs correlated with mental health, irrational beliefs do

not seem to explain gender differences in mental health in

our sample. As other researchers sometimes report, robust

gender differences may often be found (Afifi, 2007).

However, the reasons for such differences are complex and

not easily understood (Fanous, Gardner, Prescott, Cancro,

& Kendler, 2002; Kendler, Kuhn, & Prescott, 2004; Pic-

cinelli & Wilkinson, 2000).

Our study does have certain limitations. Although we

found that irrational beliefs are related to self-reports of

one’s health, the fact that we used a cross-sectional design

prevents us from establishing any causal relationships.

Therefore, while our results might be interpreted as irra-

tional beliefs impacting on beliefs about one’s health sta-

tus, it is also possible that health has an influence on

irrational thinking. For example, as an individual’s health

worsens, he or she may become more self-critical and be

more likely to catastrophize. While acknowledging that

health status can impact irrational thinking, psychological

treatment addressing irrational beliefs has already been

shown to have positive effects on various health-related
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outcomes in hypertensive asthma, and breast cancer

patients (David et al., 2010), suggesting that irrational

beliefs have the potential to influence health status. People

with chronic pain might well benefit from these interven-

tions, too. We therefore encourage researchers to conduct

studies of treatment process and outcome in order to

explore whether a reduction in these irrational beliefs

would indeed lead to an improvement in mental health and

general functioning.

Also, our results may not be generalizable to all pain

populations given the heterogeneity of our sample. While

acknowledging this limitation, the fact that pain diagnosis

distributions (Lamé et al., 2005; De Boer et al., 2012) and

physical and mental health ratings (Dysvik et al., 2004;

Lamé et al., 2005; Townsend et al., 2008) were comparable

to those reported in other similar studies suggests that our

sample may nonetheless be representative of chronic pain

populations attending pain clinics. Another limitation

refers to the pain levels presented by patients in the present

investigation. As previously noted, the mean pain intensity

reported in our sample was approximately one standard

deviation higher than in other similar studies. If the rela-

tionship between irrational beliefs and health varied across

different levels of pain intensity (i.e., if pain was a mod-

erator), the associations found in the present investigation

might be different in populations with lower pain levels. If,

indeed, pain was a moderator, we believe that the strength

of the relationship between irrational beliefs and health

would increase when assessing a sample with lower levels

of pain. This hypothesis comes from research showing that

the influence of personality characteristics increases when

situational factors are less compelling determinants of

behavior (Higgins & Scholer, 2008). Finally, the impact of

co-morbid anxiety and mood disorders was not tested in the

present investigation. Depression and anxiety levels are

known to impact self-reported health status (Huijnen et al.,

2010; Meredith, Strong, & Feeney, 2006). Further research

should explore how co-morbidity influences the relation-

ship between irrational beliefs and health status.

Despite these limitations, we did avoid a number of

shortcomings that are frequent in the literature, such as

small sample sizes or uncorrected significance levels when

performing multiple comparisons (Asghari & Nicholas,

1999), and this makes our findings potentially more robust.

In addition, the fact that the General Attitudes and Beliefs

Scale uses item content that is independent of behaviour

and emotion should help to overcome a critical drawback

of some measures currently used in this area. Specifically,

and as noted by Affleck, Tennen, Urrows, & Higgins

(1992), some measures of pain catastrophizing may be

focusing too heavily on emotional aspects of pain rather

than on cognitive processes. In addition, we believe that

current measures of pain catastrophizing are too dependent

on pain intensity scores (Sullivan, 2012; Wade et al.,

2012), and so favor the use of a broader conceptualization

of pain catastrophizing as is found in GABS-SV items.

This would be congruent with other findings that empha-

size the importance of general metacognitive processes in

chronic pain (Yoshida et al., 2012).

Given that irrational beliefs may act as cognitive vul-

nerability factors for distress in the presence of negative

situations (Cristea, Montgomery, Szamoskozi, & David,

2013) such as pain, we suggest that addressing these dis-

positions towards irrationality rather than focusing on

specific distortions related to a stressor (i.e., pain) might

help patients to generalize changes to a wider range of

conditions. Pain is probably not the only stressful situation

that patients go through, and, therefore, interventions that

address their general schemas might promote better func-

tioning and lead to less suffering in various settings. Note

that irrational beliefs were not associated with pain inten-

sity in our study. Therefore, the use of such general sche-

mas might help to detect risk factors for mental health

problems even when pain is significantly reduced.

The aforementioned issues in existent measures of

catastrophizing have been a major topic of debate recently,

and these preliminary findings suggest that the General

Attitudes and Beliefs Scale can satisfactorily overcome

some of the shortcomings of other current methods. Hence,

we suggest that this scale might offer an alternative way of

measuring general catastrophizing in chronic pain patients.

The fact that we were able to replicate the factor structure

of the GABS in our chronic pain sample is an important

step in this regard.

In summary, our results are consistent with previous

research supporting the importance of irrational beliefs in

the assessment of general personal functioning (Harring-

ton, 2011). Also congruent with a vast literature in the

field, catastrophizing correlated considerably with mental

health in chronic pain patients. In addition to replicating

existent results, our study extends findings from previous

research demonstrating that two additional processes, LFT

and self-downing, also appear to be significantly associated

with mental health, above and beyond catastrophizing. This

points to potential new targets in the psychological treat-

ment of chronic pain patients.
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