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Abstract

Background Prior studies found that pain fear avoidance
and pain acceptance are significantly associated with adjust-
ment to chronic pain.

Purpose The purpose of this study is to compare the influence
of pain fear avoidance and pain acceptance on adjustment to
chronic pain across three samples: patients with chronic back
pain treated at primary care centres, patients with heteroge-
neous pain conditions treated at a pain clinic and patients with
pain associated with inflammatory bowel disease.

Methods Structural equation modelling was used to test for
differences between groups in the linear relationships be-
tween variables.

Results The model had the best fit for the group of patients
with back pain. Three significant relationships were equal
across the groups: experiential avoidance on pain fear avoid-
ance, pain intensity on pain fear avoidance, and pain fear
avoidance on negative mood.

Conclusions The associations between both pain fear
avoidance and pain acceptance and adjustment to chronic
pain vary depending on the pain condition and the type of
health care centres where the patients are treated.

Keywords Fear-avoidance model - Back pain -
Inflammatory bowel disease - Pain acceptance - Resilience
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Introduction

Since 1983, when the fear-avoidance model of pain was first
proposed [1], decades of intense research has demonstrated
the influence of persistent avoidance behaviours motivated by
fear on the development of disability [2-5]. Although the
model was developed to explain chronicity of low back pain,
it has been suggested that the model may be equally applicable
to other chronic pain conditions [4]. Anxiety sensitivity was
included by Norton and Asmundson [6] in the fear-avoidance
model as a vulnerability variable, which could explain indi-
vidual differences in fear of pain. Several studies have inves-
tigated the role of other vulnerability variables such as
neuroticism and experiential avoidance [7, §]. Both anxiety
sensitivity and experiential avoidance are dispositional vari-
ables associated with negatively experiencing internal events
[9]; however, whereas experiential avoidance involves nega-
tive private experiences in general, anxiety sensitivity specif-
ically involves arousal-related body sensations. A recent study
in a sample of patients with chronic back pain found that
experiential avoidance and anxiety sensitivity independently
contributed to pain fear avoidance [8].

Apart from the process that leads to disability, the origi-
nal fear-avoidance model of pain identified another “posi-
tive” pathway, which leads to recovery: noncatastrophising
patients do not develop pain-related fear and quickly resume
their daily activities. Despite its importance, this response
pattern has been little studied [3]. In recent years, numerous
studies have shown that acceptance of chronic pain is asso-
ciated with less disability and distress and decreased use of
healthcare resources [10—12]. Acceptance of pain might
represent an adaptive form of “confrontation” in contrast
to avoidance since pain acceptance includes responding to
pain-related experiences without attempts at control or
avoidance and engaging in valued activities and reaching
personal goals regardless of these experiences [13].
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The role of dispositional variables which could be asso-
ciated with individual differences in pain acceptance has
also been investigated. Resilience, conceptualised as a rela-
tively stable personal trait characterised by the ability to
adapt to adversity [14], could explain individual differences
in pain acceptance. A pioneering study [15] established the
characteristics that constitute resilience: having a balanced
perspective on life, perseverance, self-reliance, attributing a
meaning to life, and existential aloneness. Several authors
have suggested that the concepts of resilience and accep-
tance are interconnected [16, 17]; it has even been proposed
that some measures of psychological resilience contain mea-
sures of psychological acceptance [16]. Thus, resilient peo-
ple with a relatively stable tendency to display an accepting
attitude in life will probably develop accepting behaviour
when faced with chronic pain. Some studies have concluded
that resilience is relevant in predicting pain, physical func-
tioning and emotional well being in patients with chronic
pain [18-24]. Specifically, two studies on patients with
chronic back pain found that resilience was highly associat-
ed with pain acceptance [25, 26].

In line with the aforementioned research, a hypothet-
ical model was proposed in which anxiety sensitivity
and experiential avoidance were included as disposition-
al variables, which would be associated with individual
differences in pain fear avoidance. In addition, resilience
was postulated as a dispositional variable associated with
individual differences in pain acceptance. Pain intensity is
postulated to be associated with pain fear avoidance. At the
same time, pain fear avoidance and pain acceptance would be
associated with daily functioning and negative mood (Fig. 1).
Although two studies have investigated the validity of this
model in patients with chronic back pain treated in primary
care centres [8, 25], no research has been conducted on other
groups of patients; this raises the question of whether the
model can be generalised to patients with other pain condi-
tions treated by other health services. Thus, the aim of this
cross-sectional study was to test for differences across three
groups of patients in the linear relationships between the
variables included in this hypothetical model: patients with
chronic back pain treated at primary care centres, patients with
heterogeneous pain conditions treated at a pain clinic and
patients with pain associated with inflammatory bowel disease
(IBD). Patients with back pain treated at primary care centres
were compared to patients treated at a pain clinic because
patients who have been referred to this type of specialised
health service are characterised by being highly impaired [27].
Patients with IBD were also of interest because, unlike chronic
back pain, pain is a prevalent symptom that is associated with
this specific illness and is one symptom among many others
[28]. According to previous studies, since the fear-avoidance
model [1, 2] was developed to account for chronicity of low
back pain where avoidance of activity plays a central role in
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the explanation of disability, it was predicted that the present
model would better represent the sample of patients with
chronic back pain treated at primary care centres.

Methods
Participants

The participants consisted of a consecutive sample of 419
patients with chronic pain divided into three groups. The
recruitment process lasted from October 2010 to October
2011. Individuals were considered eligible for inclusion fif,
at the moment of their participation in the study, they were
experiencing pain and had been experiencing pain for at
least the last 3 months; were not being treated for a malig-
nancy, terminal illness or psychiatric disorder; and were able
to understand the Spanish language. The doctors who par-
ticipated in the study reviewed the patients’ clinical history
and if the patients fulfilled the inclusion criteria, their par-
ticipation was requested. No one refused participation.
Thirteen participants provided incomplete data and were
excluded from the analyses. Thus, the final sample included
406 participants: 128 patients with IBD who were treated at
a gastro-intestinal and internal medicine unit, 141 patients
with back pain who were treated at four primary care centres
and 137 with various pain conditions who were treated at a
pain management unit.

Patients with pain related to inflammatory bowel disease

The IBD group consisted of 58 men and 70 women: 51 %
were currently married or living together and 44 % were
single. The average age was 37.91 years (SD=12.39).
Thirty-eight per cent had received primary education alone,
and 32 % were university graduates. Forty-five per cent were
employed, 19 % were unemployed, 17 % were homemakers
and 11 % were retired. All the members of this group had been
diagnosed with IBD, met the Rome II criteria for IBD [29] and
had an endoscopically and histologically confirmed diagnosis
of Crohn’s disease or ulcerative colitis. According to the
inclusion criteria, at the moment of their participation in the
study, all of them were experiencing pain and had been
experiencing pain for at least the last 3 months. The mean
duration of pain was 63.88 months (SD=58.33). The mean
number of days in pain per week was 3.97 (SD=2.27). The
average number of pain-free periods since pain onset was 4.14
(SD=5.03) with a mean duration of 5.56 months (SD=5.49).
Fourteen patients had undergone one surgical intervention
related to IBD, and eight patients had undergone between
two and four surgical interventions related to IBD. The mean
number of pain medications prescribed was .24 (SD=0.53;
range, 0-3).
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Fig. 1 Hypothetical model. AS// Physical Concerns Subscale, Anx-
iety Sensitivity Index; 4SI2 Cognitive Concerns Subscale, Anxiety
Sensitivity Index; ASI3 Social Concerns Subscale, Anxiety Sensi-
tivity Index; 440 Acceptance and Action Questionnaire; INDEX
Composed Pain Intensity Index; SF-36 PAIN Bodily Pain Subscale,
SF-36; RSI Personal Competence Subscale, Resilience Scale; RS2
Acceptance of Self and Life Subscale, Resilience Scale; PCS Pain
Catastrophising Scale; PVAQ Pain Vigilance and Awareness Ques-
tionnaire; PASS Pain Anxiety Symptoms Scale; CPAQI Activity

Patients with back pain treated at primary care centres

The back pain group consisted of 64 men and 77 women:
69 % were currently married or living together. The
average age was 45.75 years (SD=12.44). Thirty-seven
per cent had received primary education alone, and
37 % had completed high school. Fifty-four per cent were
employed, 15 % were unemployed, 16 % were home-
makers and 12 % were retired. All the members of this
group had back pain in the following regions: cervical,
21.28 %; thoracic, 2.84 %; lumbar, sacral and coccygeal,
63.12 %; and generalised spinal pain, 12.76 %. The mean
duration of pain was 53.05 months (SD=70.01). The mean
number of days in pain per week was 6.25 (SD=0.75).
The average number of pain-free periods since pain
onset was 1.52 (SD=4.10) with a mean duration of
1.19 months (SD=7.62). Six patients had undergone
one pain-related surgical intervention, and the mean number
of pain-related medications prescribed was 1.31 (SD=1.10;
range, 0-5).

Engagement Subscale, Chronic Pain Acceptance Questionnaire;
CPAQ?2 Pain Willingness Subscale, Chronic Pain Acceptance Ques-
tionnaire; HADS-ANX Anxiety Subscale, Hospital Anxiety and De-
pression Scale; HADS-DEP Depression subscale, Hospital Anxiety
and Depression Scale; /FI-FUNC Functioning Subscale, Impairment
and Functioning Inventory; /FI-IMP Impairment subscale, Impair-
ment and Functioning Inventory. Latent variables are represented by
circles and observed variables by squares

Patients with different pain conditions treated at a pain
clinic

The specialty pain clinic group consisted of 60 men and 77
women: 76 % were currently married or living together. The
average age was 53.20 years (SD=13.21). Thirty-eight per cent
had received primary education alone, and 25 % had completed
high school. Fifty-three per cent were retired, 24 % were home-
makers and 17 % were employed. In total, 48.18 % had rela-
tively generalised pain syndromes (i.e. peripheral neuropathy,
complex regional pain syndromes, polymyalgia rheumatica,
fibromyalgia, rheumatoid arthritis or osteoarthritis) according
to the classification of the International Association for the
Study of Pain [30]; 7.30 % had relatively localised syndromes
of the head and the neck; 14.60 % had cervical spinal pain
syndromes; 1.45 % had thoracic spinal pain; 22.63 % had
lumbar, sacral and coccygeal spinal pain; 5.11 % had local
syndromes of the lower limbs; and 0.73 % had genital pain.
The mean duration of pain was 107.16 months (SD=97.34).
The mean number of days in pain per week was 6.64 (SD=
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0.36). The average number of pain-free periods since pain onset
was 0.28 (SD=0.08) with a mean duration of 1.46 months (SD=
10.85). Twenty-five patients had undergone one pain-related
surgical intervention; nine patients, two interventions; and 14
between three and eight interventions. The mean number of pain
medications prescribed was 2.21 (SD=1.15; range, 1-5).

Procedure

This research project was approved by the Carlos Haya
Hospital Ethics Committee. To guarantee the standardisation
of the recruitment process across the three centers, and prior to
data collection, the researchers held a meeting with the par-
ticipating doctors in which the eligibility criteria were
explained and the procedures were decided on.

At the end of their visit to their doctor, each patient who
fulfilled the eligibility criteria was informed of the study
aims and their participation was requested. Some patients
were interviewed after their visit, whereas others left their
telephone number to make an appointment on another day.
Informed consent was obtained prior to data collection. The
participants were aware that the information collected was
confidential and that this information would be linked to a
number alone and not to their name. Each participant had a
semi-structured interview with a psychologist to obtain de-
mographic, social or medical history data. A battery of
questionnaires was also completed by each participant.
Patients with back pain were interviewed in their usual
primary care centre, patients with IBD were interviewed in
the gastro-intestinal and internal medicine unit and patients
with heterogeneous pain conditions were interviewed in the
pain clinic.

Measures
Anxiety Sensitivity Index

This is a 16-item questionnaire where respondents indicate
the degree to which they fear the negative consequences of
anxiety symptoms on a 5-point Likert-type scale [31]. It has
three subscales: Physical, Cognitive, and Social Concerns.
The Spanish version of the Anxiety Sensitivity Index (ASI)
is fully equivalent to the original. The results of validation
studies provide cross-cultural evidence for construct validity
and the concurrent validity of the Spanish ASI [32].

Acceptance and Action Questionnaire

This questionnaire assesses experiential avoidance [33]. The
Spanish version of the Acceptance and Action Questionnaire
(AAQ) [34] was used in this study. It consists of nine items in
which participants are asked to rate each statement on a 7-
point scale. Higher scores indicate higher levels of avoidance
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and immobility. The Spanish AAQ is a stable, internally
consistent and valid scale.

The Resilience Scale

This scale consists of 25 items arranged in two subscales:
personal competence (17 items) and acceptance of self and
life (eight items) [35]. The construct validity of the
Resilience Scale (RS) was supported by correlations with
measures of self-esteem and perceived stress. The RS has
been adapted to the Spanish-speaking population [36]. The
RS has been adapted into Spanish for patients with chronic
musculoskeletal pain [37]. This version showed good inter-
nal consistency and test-retest reliability. Furthermore, the
scale shows good concurrent validity with measures of
adjustment to chronic pain.

Pain Catastrophising Scale

This scale is a 13-item measure in which respondents indicate
on a 5-point scale the degree to which they experience various
thoughts and feelings while in pain [38]. It consists of three
subscales assessing rumination, magnification and helpless-
ness, and also provides a total score on catastrophising. The
total score alone was used in this study. The Spanish Version
of'the scale shows good reliability and validity and its internal
consistency is high [39].

Pain Vigilance and Awareness Questionnaire

This instrument assesses awareness, vigilance, preoccupa-
tion and observation of pain [40]. The original Pain
Vigilance and Awareness Questionnaire (PVAQ) consists
of 16 items and has been validated for use in chronic pain
samples and nonclinical samples. The Spanish version con-
sists of two related subscales, corresponding to two factors:
active vigilance and passive awareness. The total scale and
the subscales show good internal consistency. Both sub-
scales and the total score are positively and significantly
correlated with other fear-related constructs: fear-avoidance
beliefs, pain anxiety, and pain catastrophising [41].

Pain Anxiety Symptoms Scale

This is a 40-item measure of anxiety and fear responses
associated with chronic pain [40]. It consists of four subscales,
which measure (a) cognitive anxiety responses, (b) escape and
avoidance, (c) fearful thinking and (d) physiological anxiety
responses. The psychometric properties of the Pain Anxiety
Symptoms Scale (PASS) subscales and total score are highly
reliable [42]. The total score alone was used in this study. The
Spanish version of the questionnaire [43] shows high internal
consistency.
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Chronic Pain Acceptance Questionnaire (CPAQ)

We applied the Spanish version of the questionnaire Chronic
Pain Acceptance Questionnaire (CPAQ-SV) [44, 45]. This
instrument consists of 20 items. Similar to the original
questionnaire, the CPAQ-SV yields a total score and two
subscale scores for pain willingness and activity engagement.
The subscales of the CPAQ-SV show good internal consis-
tency [45]. Two studies on the CPAQ-SV [45, 46] have
supported the validity of a 20-item version with two subscales
corresponding to two independent factors. In addition, the
CPAQ-SV demonstrates good criterion validity [45].

Hospital Anxiety and Depression Scale

This is a self-reporting scale that contains two seven-item
scales, one for anxiety and one for depression [47]. The
Spanish version of the scale shows appropriate reliability
and validity. The internal consistency of both scales is
high [48].

Impairment and Functioning Inventory

This consists of 30 items each referring to an activity
related to one of the following areas: household, auton-
omous behaviour, leisure, and social relationships [49].
First, the patients are asked whether they performed an
activity during the previous week. If they have, they are
asked about frequency, but if they have not, they are
asked whether they practiced this activity before suffer-
ing chronic pain. This approach differentiates between
present functioning and impairment and is useful in
assessing patients with a long history of pain where
the degree of deterioration is at least as informative as
the current level of functioning. The Impairment and
Functioning Inventory has been specifically developed
for patients with chronic pain and takes into account the
distinguishing features of Spanish culture. The instrument
provides an index of functioning, an index of impairment and
scores for each of these areas. The subscales and global scales
are very reliable.

Pain Intensity Index

Patients were asked to rate their mildest, average and worst
pain during the past 2 weeks, as well as their current pain,
on a scale ranging from 0 to 10, with a “0” indicating “no
pain” and “10” indicating pain as “intense as you could
imagine”. A composite pain intensity score was calculated
for each subject by calculating the average of the mildest,
average, worst and current pain. Composites of the 0-10
ratings are very reliable measures of pain intensity in chron-
ic pain patients [50].

Bodily Pain Scale (SF-36)

This scale is taken from the Spanish Version of the SF-36
Health Survey and is composed of two items [51, 52].
Patients indicate on a 6- and 5-point scale, respectively,
pain intensity and pain interference on daily life during
the past 4 weeks. The score of the scale was calculated
following the algorithms for the original version and
ranges from O to 100. The scale has high internal consis-
tency (a=.84).

Statistical Analysis

First, the three groups were compared in relation to the
following variables: sex, age, marital status, duration of
pain in months and educational level. When there were
significant differences between the groups in one variable,
this variable was correlated with the variables included in
the model to determine whether it represented a possible
confounder between groups; if the correlation was signif-
icant, this variable was included as a covariate in the rest
of the analysis. An analysis of covariance was used to
determine mean differences between the three groups in
relation to the variables included in the hypothetical mod-
el. Multi-sample analyses were then performed to test the
statistical significance of the parameter differences be-
tween the three groups by structural equation modelling
using LISREL 8.30 software [53]. LISREL 8.30 can si-
multaneously analyse data from multiple samples and
compare differences in model fit when some or all param-
eters are considered equal between groups. Finding a
statistically significant improvement in fit when freeing a
parameter between multiple groups indicates that the pa-
rameter value is different between the groups tested.

The data were checked prior to the analyses and we found
that some variables were not normally distributed. Thus, the
estimation method used was maximum likelihood because
this method is effective for any distribution of the data if the
analyses are performed on covariance matrices and the matrix
of fourth-order moments is provided [54]. The covariance
matrices used in this study are available in the Electronic
Supplementary Material (ESM). In a multi-sample analysis,
x° is a measure of overall fit of all models in all groups and
cannot be decomposed into a x° for each group separately
[53]. In multi-sample analyses, it is first assumed that all the
parameters are the same in all groups; this forms the baseline
model. Next, successive models are estimated in which each
parameter, one by one, is allowed to vary for each group. The
relative fit across the groups is compared in relation to the
changes in x°. If, compared to the baseline model, the change
in % is significant—that is, the model shows a better fit—it
can be concluded that the parameters are significantly differ-
ent across the groups.
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Eleven latent variables—anxiety sensitivity, experien-
tial avoidance, pain intensity, resilience, pain fear avoid-
ance, pain acceptance, negative mood, daily functioning,
educational level, age and time in pain—were associated
in a hypothetical structural equation model (Fig. 1).
Pain fear avoidance and pain acceptance were allowed
to covariate. Seventeen observable variables or indica-
tors of the latent variables were used. Anxiety sensitiv-
ity was specified by the three subscales of the Anxiety
Sensitivity Index: physical concerns, cognitive concerns,
and social concerns. Resilience was specified by the two
subscales of the Resilience Scale: personal competence
and acceptance of self and life. Pain intensity was
specified by the Composite Pain Intensity Index and
the Bodily Pain scale of the SF-36. Pain fear avoidance
as a latent construct was specified by pain catastrophising
(PCS), hypervigilance (PVAQ) and pain anxiety (PASS).
As in a previous study [8], these three observable vari-
ables were combined in a latent variable because they
were highly correlated; some authors have suggested that
they seem to share some potential overlap [4]. Pain ac-
ceptance was specified by the two subscales of the Pain
Acceptance Questionnaire: activity engagement and pain
willingness. Negative mood was specified by the two
subscales of the Hospital Anxiety and Depression Scale:
anxiety and depression. Daily functioning was specified by
the two subscales of the Impairment and Functioning
Inventory: functioning and impairment. One loading for
each latent variable was fixed at 1.0 for setting the metric
of the latent construct.

Experiential avoidance, educational level, age, and time in
pain were measured by one variable; thus, the error variance
was fixed at 0 and the loading value at 1. To avoid clutter, the
covariates educational level, age, and time in pain have not
been included in Fig. 1.

Results
Covariates

One-way analyses of variance between groups indicated
significant differences in age [Mgp=37.91, SDigp=12.39;
Mback pain:45-755 SDback pain:12-44; Mpain unit:53-20>
SDpain wiit=14.01; F(2, 403)=47.99, P<.000], duration of
pain in months [Mpp=63.88, SDigp=58.33; Mpack pain=
5305: S])back pain:70'01; Mpain unit:107~16; SDpain unit—
97.34; F(2, 403)=18.87, P<.000] and educational level
[MIBD=12~135 S]DIBDZ?’~5(); Mback pain=6-76: SDback pain—
1.95; Mpain wnite=6.01, SDpain wnic=2.34; F(2, 401)=14.97,
P<.000]. Therefore, these variables were used as covariates
in the model for the variables with which they were
significantly correlated.

@ Springer

Univariate comparisons between groups

Table 1 shows the estimated marginal means and standard
errors for anxiety sensitivity, experiential avoidance, resilience,
pain catastrophising, pain hypervigilance, pain anxiety, pain
acceptance, pain intensity (index and SF-36 bodily pain),
anxiety, depression, functioning and functional impairment,
the F value for the main effect of group in the analyses of
covariance and the results of the post hoc comparisons
using the Scheffé test. The results of analyses of covariance
indicated that there were significant mean differences be-
tween the groups in all the variables, except for anxiety.
Post hoc comparisons indicated that the patients with IBD
had lower anxiety sensitivity than the other two groups and
that the patients with back pain showed lower experiential
avoidance than the other two groups. In relation to pain
catastrophising, pain anxiety, bodily pain, pain intensity and
functional impairment, the means of the three samples were
significantly different: Patients with IBD had the lowest
means, followed by patients with back pain and the patients
treated at the pain clinic had the highest means. The three
samples were also significantly different regarding depres-
sion: In this case, the patients with back pain had the
highest mean, followed by the patients treated at the pain
clinic and the patients with IBD had the lowest mean.
Regarding pain hypervigilance, the patients from the pain
clinic had a significantly higher mean than the other two
groups. In relation to pain acceptance, the patients from the
pain clinic had a significantly lower mean than the means
of the other two groups. Patients with back pain showed
better functioning than the other two groups, which did not
significantly differ. Finally, regarding resilience, patients
with IBD showed a significantly higher mean than the
mean of the patients treated at the pain clinic.

Measurement Model

The invariance of the measurement model between groups
has to be examined before multi-group hypotheses are sub-
mitted to further testing [55]. The complete measurement
invariance assumption was tested first, and the results indi-
cated that this model had a poor fit between the three groups
[x2(546):2,765.26, P=.000]; when LISREL 8.30 was used
to calculate the factor loadings for each group, significant
changes in x> were found [X2(438)=2610.86; AXZ(S):
154.40, P=.000]. Thus, the multi-sample confirmatory anal-
ysis indicated that complete invariance between factor load-
ings between the three groups could not be justified for one
of the latent constructs: pain fear avoidance. In a situation
when not all the measures operate in the same way between
groups, some researchers [56] have demonstrated that it is
possible to proceed under the condition of “partial measure-
ment invariance”, which refers to a situation when there is
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Table 1 Estimated marginal
means and standard errors of the Variables IBD Back pain Pain clinic F
variables (in parentheses) by
group (ANCOVA) Anxiety sensitivity 34.74 (.85)*° 47.45 (.78) 46.59 (.89) 68.84%*
Experiential avoidance 41.76 (.72)* 36.16 (.65)° 41.43 (.70) 22.26%*
Resilience 130.35 (2.01)° 126.60 (1.87) 123.66 (1.98) 2.54%
Pain catastrophising 19.67 (.81)*° 23.43 (.75)° 31.96 (.80) 55.90**
Pain hypervigilance 23.01 (.72)° 23.87 (.65)° 28.67 (.70) 17.24%*
Pain anxiety 59.06 (2.24)*° 74.79 (2.08)° 92.64 (2.20) 51.67**
Pain acceptance 71.85 (1.68)" 67.26 (1.55)° 51.09 (1.66) 39.37**
#p<.01; **p<.001 Pain intensity 3.91 (.16)*~° 5.57 (.14)° 6.56 (.15) 66.85%*
“IBD significantly differs from Bodily pain SF-36 39.24 (1.75)*° 51.28 (1.66)° 77.98 (1.69) 134.89%**
back pain Anxiety 17.60 (.41) 17.74 (.37) 17.22 (.40) 44
°IBD significantly differs from Depression 11.22 (4.00)2"b 20.38 (2.82)° 18.68 (4.14) 201.56**
pain clinic Functioning 35.17 (1.27)° 42.85 (1.16)° 32.65 (1.25) 20.09%*
‘Back pain significantly differs  Fynctional impairment 81 (.48)*P 2.86 (.44)° 8.50 (.48) 63.55%*

from pain clinic

invariance for only some of the measures between groups.
Thus, the baseline model for the three groups was obtained

under the condition of partial measurement invariance,
which constrained all the parameter estimates to be equal
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Fig. 2 Empirical model. 4S// Physical Concerns Subscale, Anxiety
Sensitivity Index; 4SI2 Cognitive Concerns Subscale, Anxiety Sen-
sitivity Index; ASI3 Social Concerns Subscale, Anxiety Sensitivity
Index; AAQ Acceptance and Action Questionnaire; INDEX Com-
posed Pain intensity index; SF-36 PAIN Bodily Pain Subscale, SF-
36; RSI Personal Competence Subscale, Resilience Scale; RS2
Acceptance of Self and Life Subscale, Resilience Scale; PCS Pain
Catastrophising Scale; PVAQ Pain Vigilance and Awareness Ques-
tionnaire; PASS Pain Anxiety Symptoms Scale; CPAQ! Activity

Engagement Subscale, Chronic Pain Acceptance Questionnaire;
CPAQ?2 Pain Willingness Subscale, Chronic Pain Acceptance Ques-
tionnaire; HADS-ANX Anxiety subscale, Hospital Anxiety and De-
pression Scale; HADS-DEP Depression subscale, Hospital Anxiety
and Depression Scale; /FI-FUNC Functioning Subscale, Impairment
and Functioning Inventory; /FI-IMP Impairment subscale, Impair-
ment and Functioning Inventory. Latent variables are represented by
circles and observed variables by squares. B Back pain, / IBD, P
pain clinic. *p<.05
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for the three groups except for the factor loadings of “pain
hypervigilance” and “pain anxiety” on the latent variable
“pain fear avoidance”. These factor loadings were freely
estimated between the three groups (see Fig. 2).

Baseline model

Following the establishment of the measurement model,
structural equation modelling was performed specifying
that all structural path coefficients were equal across the
three groups. Path coefficients should not be interpreted
as correlation coefficients. A path coefficient (e.g., .80)
connecting two variables (4 and B) means that if 4
increases by one standard deviation from its mean, B
would be expected to increase its own standard devia-
tions from its own mean by .80 while holding all other
relevant connections constant. With a path coefficient
of —0.16, when A4 increases by 1 standard deviation from its
mean, B would be expected to decrease its own standard
deviations from its own mean by 0.16 while holding all other
relevant connections constant.

Age, duration of pain, and educational level were
used as control variables. No constraints were placed
on the path from age, duration of pain and educational
level variables to the other latent variables, allowing
them to act independently across the groups as control
variables. Table 2 shows the path of the covariates
across the three groups. The covariance between the
latent variables pain acceptance and pain fear avoidance
was —14.97 (P<.05).

Table 3 shows the path coefficients for this baseline model.
The value of x? indicated that this model had a bad fit between
the three groups [\*(184)=1,627.51, P=.000].

Linear differences between groups

The next step in the analysis was to remove the constraint that
the path coefficients between the latent variables were equal
between the groups, taking into account one path at a time.
Compared to the baseline model in which all the paths in the
three groups are constrained to be equal, this analysis tests—
similar to analysis of variance—whether there is a difference
between groups for a particular path coefficient. Table 3
shows the path coefficients between the latent variables across
the groups that were successively estimated; the differences in
the chi-square values compared to the baseline model and the
significance of these differences are also displayed. A signif-
icant difference in chi-square values would represent a signif-
icant improvement in model fit indicating that there is a
difference between these path coefficients. As can be seen,
experiential avoidance and pain intensity both had a positive
significant association with pain fear avoidance and were
equal across the three groups: the higher the experiential
avoidance and pain intensity, the higher the pain fear avoid-
ance. Pain fear avoidance also showed a significant positive
association with negative mood of an equal magnitude among
the three groups; thus, the higher the pain fear avoidance, the
higher the negative mood in the three groups of patients.
Anxiety sensitivity was significantly associated with pain fear
avoidance alone in the sample of patients with back pain.

Table 2 Gamma coefficients: path coefficients of the covariates across groups

Education level to

Experiential ~ Anxiety Resilience  Pain Fear
avoidance sensitivity avoidance
Back pain = —.32% -.07 21% —-.02
IBD —27* —.06 24% .01
Pain clinic —.11 .02 13 —.04
Age to
Experiential ~ Anxiety Resilience  Pain Fear
avoidance sensitivity avoidance
Back pain  — -.04 - 15
IBD - .19% - —-.01
Pain clinic - -21%* - —.12
Duration of pain in months to
Experiential ~ Anxiety Resilience  Pain Fear
avoidance sensitivity avoidance
Back pain - - - —.01
IBD — - — -.03
Pain clinic — - - .06

Pain acceptance

22%
.16
.06

Pain acceptance

.01
—.04
19%

Pain acceptance

.14
—-.08
.16

Pain intensity

—.35%
—.20%
—21%*

Pain intensity

.04
-.09
—-.10

Pain intensity

11
.04
.08

Daily functioning

—.08
.02
13

Daily functioning

-.14
13
729*

Daily functioning

Negative mood

—.19%
—-.16
—.22%

Negative mood

12
13
11

Negative mood

Age, duration of pain in months and education level were used as covariates in the model only for the variables with which they were significantly

correlated
*p<.05

@ Springer



ann. behav. med. (2013) 46:169-180

177

Table 3 Path coefficients between the latent variables across groups (beta) and chi-square differences respect the baseline model chi-square and

significance of the differences

Experiential Anxiety Pain intensity Resilience Pain fear Pain fear Pain acceptance Pain acceptance
avoidance to pain sensitivity to to pain fear  to pain avoidance to avoidance to  to daily to negative
fear avoidance pain fear avoidance acceptance daily functioning negative mood functioning mood
avoidance
Baseline .34% .08 19% 22% —.22% .38% 5% -.02
model

Back pain 25% 33%* —.29% 23% —.26%*

IBD —-.02 37* —-.09 .05 —.34%

Pain clinic .05 .05 —.20* .14 —-.07

x* change —7.24 14.45 —4.93 20.14 6.41 4.93 5.80 7.76

P value .000 .000 .05 .10 .05 .03

When y? increases are not significant, this indicates that there is not a significant improvement in model fit over the baseline model and the path
coefficients are not different. When x> changes are negative this indicate that there is a worsening in model fit over the baseline model and the path

coefficients are not different. *P<.05

Resilience was positive and significantly related to pain ac-
ceptance for the samples of patients with back pain and IBD,
but not for the patients treated at the pain clinic. Pain fear
avoidance showed negative significant associations with daily
functioning for the samples of patients with back pain and
those treated at the pain clinic. Finally, pain acceptance was
significantly and positively related to daily functioning alone
in the sample of patients with back pain. Regarding negative
mood, pain acceptance showed negative and significant re-
lationships in the groups with back pain and IBD.

Discussion

This study compared three samples of patients: patients with
chronic back pain treated at primary care centres, patients with
heterogeneous pain conditions treated at a pain clinic and
patients with pain associated with inflammatory bowel disease
(Table 1). With the exception of anxiety, there were significant
differences between the groups in all the variables. In general,
the patients with IBD showed better adjustment to pain and
had lower means in anxiety sensitivity, pain catastrophising,
pain anxiety, pain intensity, bodily pain, functional impair-
ment and depression. Several studies have shown that in
patients with IBD, pain is associated with diminished quality
of life [57-60] and higher pain anxiety and catastrophising
[61]. These differences could be due to the fact that patients
with IBD had the lowest pain intensity; in addition, in contrast
to the two other groups of patients in whom pain is the central
symptom, they do not have their attention exclusively centred
on pain, since this is just one symptom among many others.
Furthermore, IBD has an organically identifiable source of
pain, whereas the organic source of many of the pain condi-
tions in the other groups may not have been identified.

On the other hand, the patients treated at the pain clinic
showed the worst adjustment to pain and had higher means

than the other two groups in pain catastrophising, pain anxiety,
pain intensity, bodily pain, functional impairment, and pain
hypervigilance and had the lowest mean in pain acceptance. It
must be borne in mind that this group, which was treated in a
specialised medical service focused on the management of
pain, had the longest history of pain; they had undergone more
surgical interventions related to pain and consumed the highest
amount of pain medications. The patients with back pain had
the lowest levels of experiential avoidance and the highest
levels of depression. Regarding the remaining variables, this
group, which was treated at primary care centres, showed
worse adjustment than the IBD group but better adjustment
than the group treated at the pain clinic.

There were also differences in the linear associations be-
tween the variables included in the hypothetical model
(Table 3). In summary, and as predicted, the model had the
best fit for the group of patients with back pain treated at
primary care centres. These results are in line with two previ-
ous studies that investigated the validity of this model in
patients with chronic back pain treated in primary care centers
[8, 25]. In addition, it should be borne in mind that the fear-
avoidance model of pain was proposed to explain adjustment
in patients with chronic musculoskeletal pain [1, 2], where the
avoidance of activity plays a central role. As shown in Table 3,
all the path coefficients in this group were significant: higher
experiential avoidance, anxiety sensitivity, and pain intensity
were associated with higher pain fear avoidance, which, in
turn, was associated with worse daily functioning and higher
negative mood. In addition, higher resilience was associated
with higher pain acceptance, which was related to better daily
functioning and decreased negative mood.

It should be emphasised that three relationships were sig-
nificant and equal across the three groups: Higher experiential
avoidance was associated with higher pain fear avoidance;
higher pain intensity was associated with higher pain fear
avoidance; and higher pain fear avoidance was associated
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with higher negative mood. Thus, experiential avoidance, that
is, the unwillingness to endure upsetting emotions, thoughts,
memories, and other private experiences, which lead to mal-
adaptive efforts to resist, escape, and avoid such experiences
[62], was associated with pain fear avoidance in the three
groups. This is in line with the results of previous studies
suggesting that individuals reporting higher levels of experi-
ential avoidance have lower pain tolerance and higher pain
catastrophising [63, 64]. Anxiety sensitivity, that is, the fear of
bodily anxiety-related sensations [65], was only related to
pain fear avoidance in the group of patients with chronic
back pain treated at primary care centres. Again, this is in
line with the amended fear-avoidance model [6], which
asserts that anxiety sensitivity promotes catastrophic cognitions
about pain since both constructs share a common cognitive
dimension—namely, a general tendency to catastrophise the
meaning of unpleasant physical sensations [66]. Thus, anxiety
sensitivity seems to be useful in the early identification of
people at risk of becoming disabled by pain only in patients
with chronic back pain.

Higher pain intensity was associated with higher pain fear
avoidance across the three groups. This is in line with the
results of a recent longitudinal study in two samples of workers
with back pain [67]. This study found, as previously suggested
[68], that fear of pain may be better conceived as a consequence
of pain severity rather than an antecedent. Finally, higher pain
fear avoidance was associated with higher negative mood
across the three groups. Regarding this result, it should be borne
in mind that, in this study, the latent variable was specified as a
latent construct by pain catastrophising (PCS), hypervigilance
(PVAQ) and pain anxiety (PASS). The PASS includes fearful
interpretations, avoidance and escape, physiological responses
and symptoms of cognitive interference [69]. In this study, this
measure was considered more appropriate to assess all the
groups than other questionnaires on fear of pain that include
items specifically related to fear of movement and beliefs about
how work or physical activity affect pain [70, 71]; these are less
appropriate for patients who do not suffer musculoskeletal pain
for whom movement is a less pressing issue.

Apart from the paths that were significant and equal
across the three groups, anxiety sensitivity was not signifi-
cantly associated with pain fear avoidance in the group of
patients with IBD, neither were pain fear avoidance or pain
acceptance significantly associated with daily functioning.
Thus, none of the variables included in this model explained
daily functioning in this group of patients, which, as previ-
ously indicated, had less functional impairment than the
other two groups. In contrast, both pain fear avoidance and
pain acceptance significantly contributed to negative mood.

Finally, the patients treated at the pain clinic were the only
group in which resilience was not significantly associated with
pain acceptance. Resilience and pain acceptance were found to
be highly associated in two studies conducted with patients
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suffering from chronic back pain [25, 26]. Since the relation-
ship between resilience and pain acceptance has been little
studied, future longitudinal research should investigate whether
resilient people develop an acceptance response when faced
with chronic pain. Pain acceptance was not significantly asso-
ciated with daily functioning or negative mood in the patients
treated at the pain clinic; pain fear avoidance alone significantly
contributed to negative mood, as in the other groups, and to
daily functioning. It appears that in the patients treated at the
pain clinic—the group that showed the poorest adjustment to
pain—a significant positive pathway represented by resilience
and pain acceptance was not present. These results partially
contradict the results of a previous study [10], which was also
conducted with patients treated at a pain clinic, since pain
acceptance was significantly associated with Functional
Impairment. On the other hand, our results are in line with this
study since pain acceptance was not associated with depression.

The role of the covariates included in the model deserves
special attention (Table 2). First, educational level acted as a
protective agent since it was positively associated with
resilience and pain acceptance (except for the patients from
the pain clinic) and negatively with experiential avoidance,
pain intensity and depression. Second, age was associated
with lower daily functioning especially in the patients who
were treated at the pain clinic; on the other hand, without
reaching statistical significance, in all three groups the
higher the age the higher the negative mood. These results
highlight the importance of taking into account the influence
of demographic and clinical variables in future studies.

This study is not without limitations. First, since the data
were cross-sectional, it is impossible to determine the exact
nature of the associations between the variables of interest
or to form conclusions on cause and effect relationships.
Prospective, longitudinal studies are needed to determine
the precise nature of the relationships explored in this study.
Second, self-reporting was the only method followed, and
shared method variance may have contributed to the mag-
nitude of some correlations. Future research should replicate
the present study and include different assessment methods
as well as experimental designs.

Despite these limitations, the current findings extend our
understanding of the relationships among resilience, anxiety
sensitivity, experiential avoidance, pain fear avoidance, pain
acceptance, and adjustment to pain, by integrating concepts
from different research traditions within the same framework.
It is important to understand the relationships between the
large number of variables currently being investigated to
determine if some of them can be integrated into a smaller
number of dimensions. In addition, this is the first study to
simultaneously investigate these associations across three
groups of patients with different pain conditions; these pa-
tients were treated at different health services, thus contribut-
ing to generalisable knowledge of the relationships tested.
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Overall, the results of this study showed that pain fear
avoidance was associated with different but meaningful out-
comes in the three samples. However, the differences between
the groups of patients with different pain conditions and attend-
ing different health care centres should not be ignored and
future research should determine the source of these differ-
ences. Furthermore, although there were also differences be-
tween groups, pain acceptance seems to represent a course of
action that leads to recovery by patients engaging in goals
unrelated to pain relief [11], thus improving their well being.

The results of this study have several clinical implications.
Since anxiety sensitivity was only associated with pain fear
avoidance in patients with chronic back pain, treatments based
on exposure to arousal-related body sensations [72] seem to
be appropriate only for these patients. On the other hand, since
daily functioning was significantly associated with pain fear
avoidance in the patients treated at the pain clinic, it may be
the case that patients with complex, long-standing pain con-
ditions could receive more benefit from therapeutic ap-
proaches mainly oriented to exposure to feared activities and
behavioral activation. Finally, since negative mood was
strongly associated with pain fear avoidance and pain accep-
tance in patients with IBD and back pain, they may benefit
more from therapeutic approaches centered on exposure to
distressing emotions and their acceptance [73].
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