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Abstract 
Objective: Cognitive-behavioral models of chronic pain point out the 

importance of cognitive mechanisms that amplify the intensity of pain (Keffe, 
Dunsmore, & Burnett 1992). This study aims to investigate the role of 
cognitive and emotional characteristics on pain intensity and distress in a 
sample of patients diagnosed with coxarthrosis, namely a chronic pain 
condition. 
 Research method: Correlational and regression analyses were conducted. 
The data were collected during two meeting-sessions, two days before 
surgery and nine days after surgery. 
 Results: A total of 31 patients diagnosed with coxarthrosis participated in 
this study. We found significant positive correlation among pre-surgery 
distress, fear of pain, pain catastrophizing, and automatic thoughts. Fear of 
pain and pain catastrophizing explained pre-surgery emotional distress 
variance. Post-surgery distress was positively correlated with fear of pain, 
pain catastrophizing, automatic thoughts, and optimism. Also, a positive 
correlation was found between pre-surgery pain and emotional distress. 
Post-surgery pain was positively correlated with pain catastrophizing, fear 
of pain, automatic thoughts, and distress. 

Implications: Pain catastrophizing and fear of pain may still be the key 
to understanding the persistence of pain among patients who suffer from a 
chronic condition.  
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Introduction 
 
 

International Association for the Study of Pain describes pain as an 
unpleasant sensory and emotional experience associated with actual or potential 
tissue damage (Loeser & Melzack, 1999). Patients diagnosed with chronic pain 
represent an area with high risk of developing psychiatric disorders. Namely, in 
developed countries, up to 16,6 % of patients who suffer from a chronic pain 
condition also meet diagnostic criteria for anxiety disorder or major depressive 
disorder, and an even higher percentage report subclinical problems on the 
spectrum of anxiety or depression (Nilsdotter, Peterson, Ross, & Lohmander, 
2003). Therefore, chronic pain may genereate a significant burden for patients, 
their families, health services, and societies (WHO, 2008).  

The nature of pain is not purely physical and its experience is modulated 
significantly by psychological factors, which explains in part the lack of clarity in 
defining pain experience. It is thus important for newer models of pain adaptation 
to incorporate both physical and psychological factors, and to depict them as 
ongoing and mutually influential phenomena (Sturgeon & Zautra, 2013). 
 
 
Pain catastrophizing, fear of pain, and automatic thoughts 
 
 Cognitive behavioral models of chronic pain suggest that pain catastro-
phizing and fear of pain are important constructs in chronic pain development 
(Leeuw et al., 2007). They explain pain and emotional distress variance in different 
research contexts, for example in laboratory induced pain (Arntz & Classens, 
2004), in low back pain (Picavet, Vlaeyen, & Schouten, 2002) or arthritis (Sullivan 
et al., 2009). One line of research, specifically, the fear avoidance model (Vlaeyen 
& Linton, 2000) assumes that fear of pain is the main mechanism that lead to pain 
intensification and chronic pain development. Fear of pain was defined as an 
emotion based on the anticipation of a lesion that could be pain provocative, 
preceded by catastrophic evaluations about the consequences that pain might have 
on one’s self or on the others (Sullivan, Bishop, & Pivik, 1995). Pain catastro-
phizing was defined as a cognitive distortion in which one anticipates the worst 
scenario and over-estimates the possibility for its occurrence (Leeuw et al., 2007).  
 As stated, the fear avoidance model assumes that patients’ misinterpre-
tations of pain lead to fear of pain, which is associated with avoidance behaviors 
(Crombez, Vlaeyen, Heuts, & Lysens, 1999). It is considered that a person who 
experiences frequent episodes of intense pain may fear its recurrence and will try to 
engage in behaviors like avoidance or escape from situations or activities that 
might be pain provocative (Carleton, Abrams, Kachur, & Asmundson, 2009). 
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Avoidance appears when people learn that some behaviors might increase pain (De 
Peuter, Jong, Crombez, & Vlaeyen, 2009). Therefore, patients who perceive pain 
as threatening or catastrophize pain are more likely to engage in avoidance 
behaviors, which might further lead to the increase of fear (De Peuter et al., 2009). 
Fear of pain and behaviors like escape/ avoidance or hyper-vigilance might be 
adaptive in acute pain but not in chronic pain, because defensive behaviors usually 
maintain the fear response (Leeuw et al., 2007).   
 Also, from a CBT perspective, pain catastrophizing and fear of pain may 
express in the form of negative automatic ruminations about self, namely automatic 
thoughts (Hollon & Kendall, 2007). Activation of functionally disordered cognition 
in individuals facilitates “automatic” emergence of negative thoughts, which 
reinforce and nourish the underlying beliefs (Beck, Rush, & Shaw, 1984).  
 
 
Emotional distress and optimism       
 
 Traditional definitions of adaptation have focused on vulnerability factors, 
such as emotional distress, or resilience factors, such as optimism (Sturgeon & 
Zautra, 2009).   
 As Rutter (1987) noticed, resilience is sometimes contrasted with vulne-
rability, in the way that resilient functioning has been defined as the opposite: an 
absence of vulnerability. However, resilience and vulnerability have been 
identified as separate, albeit related, variables that act on an individual’s 
“developmental trajectory”, rather than as opposite sides of the same spectrum 
(Rutter, 1987). In general, resilience has been defined as sustained positive 
functioning in the face of significant physical or psychological challenges (Luthar, 
Cicchetti, Becker, 2000). As literature suggests, preoperative psychological 
distress has been reported to be associated with worse clinical outcomes after 
surgery of the hip, knee, and lumbar spine (Duivenvoorden et al., 2013, Pakarinen 
et al., 2014). Since preoperative psychological distress appears to have an impact 
on the post-surgery recovery, the identification and treatment of psychological 
disorders should be an essential part of the preoperative assessment (Sturgeon & 
Zautra, 2013).  
 Optimism, defined broadly as a relatively stable tendency towards positive 
outcome expectations, proven to be an important resilience factor in physical and 
emotional well-being (Endrighi, Hamer, & Steptoe, 2012). Researchers have 
posited that optimism may boost motivational aspects of coping and subsequent 
physical health by orienting individuals towards potential gains and personal 
advancement, rather than a pervasive focus on problem prevention (Hazlett, 
Molden, & Sackett, 2011). These findings highlight the potential value of optimism 
for individuals with chronic pain.  
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Current study 

 
The purpose of the present study is to investigate the role of pain catastro-

phizing, fear of pain, automatic thoughts, emotional distress, and optimism on pain 
intensity and distress for patients who suffer from coxarthrosis, namely a chronic 
and debilitating condition. By identifying the existing relations between these 
variables, we would facilitate a step forward to the development of more focused 
predictive models, and more specificity in clinical interventions for these patients.  
 
 
Method 
 
Participants 
 
 A total of 31 patients (17 man and 14 women) diagnosed with 
coxarthrosis, seeking for hip replacement surgery in Rehabilitation Clinic Hospital 
from Cluj-Napoca, participated in this study. Their mean age was 63.5 years. Pain 
persisted between 6 months and 19 years.  
 
Measures  
 

Pain Catastrophizing Scale (PCS; Sullivan et al. 1995) was developed to 
measure pain catastrophizing. The scale comprises three dimensions: rumination, 
magnification, and helplessness; a total score or a score for each subscale can be 
computed. Alpha Cronbach for the total scale was .87 and ranged between .66-.87 
for subscales. 

Pain Anxiety Symptom Scale - Short Version (PASS-SV; McCracken et al. 
1992) was developed to assess fear of pain and anxiety. The scale comprises four di-
mensions: cognitive, escape/ avoidance, fear, and physiological anxiety. A global 
score and a score for each subscale can be computed. Internal consistency can be 
sustained by an alpha Cronbach coefficient of .81-.89 for subscales and .94 for total 
scale. 
   Visual Analog Scale (VAS) was used to measure the pain intensity on 
walking/ during day rest/ during night rest. Participants were asked how much pain 
they experience during walking/ during day rest/ during night rest on a scale from 0 
(no pain at all) to 10 (extreme pain). 
 Life Orientation Test (LOT; Scheier, Carver, & Michael, 1994) was de-
signed to measure dispositional optimism as a personal construct, with good 
psychometric proprieties.  

Profile of Mood States - Short Version (POMS-SV; Dilorenzo, Bovbjerg, 
Montgomery, Valdimarsdottir, & Jacobsen, 1999) was used to measure distress. It 
comprises 37 items and six subscales: tension-anxiety, depression-dejection, anger-
hostility, vigor-activity, fatigue-inertia, and confusion-bewilderment. A total score 
for distress can be calculated summing all the subscales. Alpha Cronbach range 
between .76-.95. 
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Automatic Thoughts Questionnaire (ATQ; Hollon & Kendall, 2007) was 
used to measure the frequency of negative automatic thoughts in the last month. It 
comprises 15 items that represent ruminations about self. Alpha Cronbach was .92.
   
Procedure 
 
 The data were collected during two meeting-sessions, specifically two days 
before surgery and nine days after surgery. Informed consent was signed by all 
patients included in the study. Six participants were excluded due to the missing 
data on post-surgery measures. 
 
 
Data analysis  
 
   We used Pearson correlation analysis and linear regression analysis.  
 
 
Results 
 
Descriptive analyses 
 

Mean and standard deviation was calculated for each measure, on pre-sur-
gery and post-surgery stages. About 55% from participants were female (Table 1). 
 

 
Table 1. Descriptives statistics 

 

 
 
 
 
 

Measures 
Pre-surgery Post-surgery 

Mean SD Mean SD 

Pain intenisty (walking) 60.97 20.03 25.74 17.57 

Pain intenisty (during day) 65.58 25.25 38.10 29.21 

Pain intenisty (during night) 37.52 24.11 14.71 13.65 

Automatic thoughts 23.65 7.32 21.45 9.10 

Optimism 29.84 4.79 31.84 4.43 

Fear of pain 26.58 14.59 23.74 19.21 

Pain catastrophizing 13.73 7.74 11.90 7.39 

Distress 49.81 18.82 44.67 20.97 

  Mean SD   

Age   63.50 9.29   

Gender   Male Female   
  55% 45%  
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Correlation analysis 
  

Pre-surgery distress correlated positively with pain catastrophizing (r = .40, 
p<.05), fear of pain (r = .53, p< .01), and automatic thoughts (r = .51, p<.01). 
  Pre-surgery pain correlated significantly with emotional distress. A 
significant negative correlation was found between pre-surgery pain during day 
and distress (r = -.35, p< .05), and between pre-surgery pain during night and 
distress (r = -38, p< .05). Also, a significant positive correlation was found 
between pre-surgery pain during walking and pain catastrophizing (r = .37, p< .05 
(Table 2).  
 

Table 2. Pre-surgery correlation analysis. 
 

Pre surgery measures 
N=31 

             Pre surgery pain                     Distress 

Walking Day Night 

Pain catastrophizing  .37* -.10 -.16.           40* 

Fear of pain .27 -.03 -.08          .53** 

Automatic thoughts  .08 -.13 -.25           51** 

Optimism  .006 .23 .13          .006 

Distress   .09 -.35* -.38* 
 
** p<0.01   

  * p<0.05    
 
 
 Post-surgery pain during walking correlated positively with pain catastro-
phizing (r = .53, p< .05 fear of pain (r = .57, p< .01), automatic thoughts (r = .35,     
p< .05), and distress (r = 53, p < .01).     
 Post-surgery pain during day correlated positively with fear of pain (r = .37, 
p< .05). Post-surgery pain during night correlated positively with fear of pain (r = .43, 
p< .05). Post-surgery distress was positively correlated with pain catastrophizing  
(r = .80, p<.01), fear of pain (r = .69, p< .01), automatic thoughts, (r = .64, p< .01), 
and optimism (r = -.53, p<.01) (Table 3). 
 

Table 3. Post-surgery correlation analysis. 
 
Post-surgery measures 
N=31 

Post-surgery pain Distress 

Walking Day Night  

Pain catastrophizing  .53* .15 .24 .80** 

Fear of pain  .57** .37* .43* .69** 

Automatic thoughts  .35* .13 .31 64** 

Optimism  -.29 .02 -.15 -.53** 

Distress  .52** .25 .21  
 
** p<0.01     

  * p<0.05     
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Regression analysis – Pre-surgery distress variance 
 

Only variables that correlated significantly with pre-surgery distress were 
selected. We introduced the following: fear of pain, pain catastrophizing, automatic 
thoughts, and optimism. We used multiple linear regression analysis, and through 
backward elimination method we extracted only the variables which had a 
significant multiple determination coefficient (R2). The predictors that best 
explained distress variance were fear of pain R2 = .29, p < 0.01, and optimism R2 = 
.10, p < 0.05 (Table 4).  
 
 

Table 4. Multiple linear regression analysis. Criteria variable was pre-surgery distress. 
 
 

Predictor Beta R2 ΔR 

Fear of pain  0.191 .299 .299** 

Optimism  -0.324 .399 .100* 

Automatic thoughts 0.225 .432 .033 

Pain catastrophizing  0.084 .435 .003 
 
** p<0.01 

  * p<0.05 
 
 
Regression analysis – Post-surgery distress variance 
 

The following variables were introduced: pain catastrophizing, optimism, 
fear of pain, and automatic thoughts. Post-surgery distress variance was best 
explained by pain catastrophizing, R2 = 0.64, p < 0.001. 
 

 
Table 5. Multiple linear regression analysis. Criteria variable was post-surgery distress. 

 
 

Predictor Beta  R2   ΔR 

Pain catastrophizing  0.564 0.640       0.640*** 

Optimism  -0.211 0.682 0.041 

Fear of pain  0.059 0.693 0.010 

Automatic thoughts  0.148 0.701 0.008 

 
***p<0.001    

 
 
 



 
Articles Section 
 

114                                   A. I. Cimpean, S. A. Matu 

Regression analysis – Post-surgery pain during walking 
 

Post-surgery pain during walking was explained by fear of pain:  R2 = 0.31, 
p < 0.01 (Table 6). 
 
Table 6. Multiple linear regression analysis. Criteria variable was post-surgery pain during walking. 

 
Predictor  Beta R2 ΔR 

Fear of pain   0.594 0.317 0.317** 

Pain catastrophizing   0.046 0.332 0.014 

Distress   0.304 0.353 0.021 

Automatic thoughts  -0.352 0.399 0.045  
**p<0.01     

 
 
 
Discussion 
 
 Post-operative pain is one of the most common causes for acute pain and 
the importance of its determinants has a strong impact on recovery and in 
prevention of chronic pain development (Borkum, 2010). The management of pain 
and emotional distress, and the ability to benefit from the rehabilitation program 
may be influenced by post-operative psychological symptoms. Therefore, since 
perception of pain and distress could be affected by psychological symptoms, 
inferior clinical outcomes may result. 
  In the present study, we focus on pre and post-surgery emotional distress 
and pain intensity. We found significant positive correlation of pre-surgery distress 
with pain catastrophizing, fear of pain, and automatic thoughts. Post-surgery 
distress was positively correlated with pain catastrophizing, fear of pain, automatic 
thoughts, and optimism. Also, our results suggest that there is a relation among 
pre-surgery pain (during day / during night) and emotional distress. Post-surgery 
pain during walking was related with pain catastrophizing, while post-surgery pain 
during day and during night correlated significantly with fear of pain. 
 Regression analysis indicated that the best predictor for pre-surgery 
distress is fear of pain, followed by optimism, and the best predictor for post-
surgery distress is fear of pain. 
 While previous studies indicated that fear of pain and pain catastrophizing 
strongly correlate with pain and distress, we have found that optimism was the only 
significant predictor for pre-surgery distress.  Positive expectancies in the face of 
significant pain are likely to serve as a protective factor for individual well-being, 
and thus may be a suitable target for intervention. Indeed, literature suggests that 
optimism levels may respond to certain interventions. Individuals who are trained 
to imagine their “best possible selves” through imagery and writing exercises show 
increases in dispositional optimism that seem to be maintained across time 
(Meevissen, Peters, & Alberts, 2011). 
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 The results show that post-operative distress is predicted effectively by 
pain catastrophizing assessed preoperatively, while post-operative pain is predicted 
by fear of pain. As literature suggested, in threatening contexts, the cognitive 
evaluations do impact significantly patients’ wellbeing, highlighting that cognitive 
evaluations are responsible for emotional outcomes (David, Lynn, & Ellis, 2009) 
and the intensity of reported pain (Burns, Glenn, Bruehl, Harden, & Lofland, 
2003).  
 The current study is the first to address the use of pain catastrophizing, fear 
of pain, automatic thoughts, and optimism measured preoperatively, to predict 
postoperative pain intensity in patients diagnosed with coxarthrosisis. This study also 
demonstrates that taking a broader view of the operation experience by integrating 
pre-surgery psychological measures with actual pain intensity following the 
operation could be helpful in managing patients’ pain and distress more successfully.  
 The patients’ personal experience from the preoperative condition into the 
post-surgery period may be explained by two components: pain catastrophizing 
and fear of pain. Our results add more empirical support to CBT approach for 
patients following hip replacement surgery, an important debilitating condition, by 
showing the association of emotional and cognitive factors with clinical relevant 
aspects. As literature suggests, dysfunctional evaluations are considered important 
mechanisms of change for dysfunctional outcomes (David & Hofmann, 2013). In 
numerous studies, pain catastrophizing is associated with dysfunctional beliefs 
regarding the ability to cope with difficulties caused by pain experience, to 
exaggerate the problems, or to ignore the positive aspects of the situations, such as 
resources availability (Wojtyna, 2012), conducting to fear of pain, depression, and 
disability (Leeuw, 2006). Therefore, screening for risk factors associated with 
dysfunctional health related outcomes is a low cost method in order to identify the 
individuals who might benefit the most from psychological interventions. 
 Due to the low number of participants, our main results are inconclusive. 
Still, as literature has shown, pain catastrophizing and fear of pain are two impor-
tant factors that should be integrated in the clinical assessment of chronic pain 
(Feuerstein & Beattie 1995; Vlaeyen, Kole-Snijders, Rotteveel, Ruesink, & Heuts, 
1995). Considering that we had a sample of patients who suffer from a chronic pain 
condition, we may face a general problem highlighted by the literature, namely the 
influence of the medical condition on the scores from fear of pain questionnaire. In 
this regard, studies repeatedly have indicated that an individual’s past experience 
with pain, the memory of that pain, and recurrent episodes of pain tend to influence 
the amount of reported fear (Fordyce et al., 1984). 
 It is important from a psychological point of view for physical therapists to 
be able to differentiate between functional disabilities due to sensory experience of 
pain and those kinds of behavior that are driven by the catastrophizing and fear 
beliefs (Feuerstein & Beattie, 1995; Fordyce et al., 1984). Fear of pain and pain 
catastrophizing are cognitive–perceptual processes that can exert a significant 
impact on the level of function and pain tolerance (Feuerstein, 1995). Pain 
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catastrophizing and fear beliefs may still be the key to understanding the 
persistence of pain in chronic stages of a medical condition. Since clinical 
outcomes are affected by perception of pain and distress (Turk and Okfuji, 2002), 
our study may add significant data to the development of cognitive-behavioral 
predictive models for pain outcomes and emotional responses in threatening 
conditions. Due to the negative consequences that pain catastrophizing and fear of 
pain has on the patients`s adaptation to the pain condition, it is of highly 
importance to emphasize these relations in order to facilitate more focused 
interventions.  
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