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Objective: There is an ongoing debate on the use of long-term high-dose medically prescribed opioid 

analgesics for patients with chronic noncancer pain. Such use is elevated when there is comorbid 

pain and PTSD, which is quite prevalent. Therefore, it is relevant to investigate the psychological 

variables that may explain opioid misuse in this population. The purpose of this study was to examine 

the interaction effect of PTSD severity, distress intolerance, and pain catastrophizing on prescribed 

opioid misuse in chronic noncancer pain patients. Method: A total of 168 participants (mean age = 60 

years, 74% women) were assessed regarding opioid medication, pain intensity, traumatic 

psychological events, PTSD, distress intolerance, pain catastrophizing, and current opioid misuse. 

Results: Groups were formed according to the level of PTSD severity (no symptoms, moderate 

symptoms, and severe symptoms). Significant differences were found between the groups in pain 

intensity, catastrophizing, distress intolerance, and opioid misuse. The severe-symptoms group had 

the highest scores on all variables. There were no between-group differences in the prescribed 

medication. Mediation analysis showed that the relationship between PTSD severity and opioid 

misuse was completely and independently mediated by distress intolerance and pain catastrophizing. 

Conclusions: Distress intolerance and pain catastrophizing may be theoretically and clinically relevant 

constructs in understanding the motivation for opioid misuse in people with concurrent chronic 

noncancer pain and PTSD.  
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Clinical Impact Statement 

The comorbidity between posttraumatic stress disorder (PTSD) and chronic pain increases the 

likelihood of prescribed opioid misuse. However, there is very little research aimed at understanding 

what might explain this misuse. A total of 168 people with PTSD and chronic pain who were 

prescribed with opioids participated in the study. The results confirmed that those with more severe 

PTSD showed significantly higher opioid misuse and that this could be due, at least in part, to 

psychological variables such as pain catastrophizing (i.e., the belief that pain cannot be overcome) 

and distress intolerance (i.e., the inability to cope with uncomfortable emotions). 
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It has been shown that the use of opioids to treat chronic noncancer pain leads to limited 

improvements in pain and physical functioning (Busse et al., 2018). Despite this result, opioids are 

frequently prescribed to treat people with these conditions (Sola et al., 2020). Unfortunately, there is 

evidence of opioid misuse in chronic pain patients (Han et al., 2017; Vowles et al., 2015). In addition, 

previous studies have suggested that more than 60% of individuals with chronic pain and opioid 

dependence meet criteria for a mood disorder and that this group is more likely to be prescribed 

opiates for pain management than those without a diagnosed mental health disorder (Ketchen et al., 

2016; McHugh et al., 2016). Moreover, opioid use disorder is more common in chronic noncancer 

pain patients with posttraumatic stress symptoms (PTSD) (Ditre et al., 2019; López-Martínez et al., 

2019). This result is not surprising, given the high rates of PTSD among opioid-using populations 

(Dahlby & Kerr, 2020). In fact, the concurrence of PTSD, pain, and opioid abuse is common (López-

Martínez et al., 2019).  

People with comorbid PTSD and chronic pain report high levels of intense pain and affective 

distress and rely more heavily on medication to manage both pain and psychological distress 

(Ketchen et al., 2016). Chronic pain can be considered a stressor that contributes to substance use as 

a means of coping, thus hindering the use of other more adaptive strategies and contributing to the 

maintenance of both pain and addiction (Diltre et al., 2019). Thus, fluctuations in pain or somatic 

cues that are interpreted as harmful can lead to a cascade of negative emotions and catastrophizing 

thoughts in people with chronic pain, which would interfere with their ability to regulate emotional 

distress (Pegram et al., 2017). The avoidance of psychological distress is one of the factors that may 

explain patterns of substance use in people with PTSD (Miglin et al., 2020). Indeed, there are 

indications that most patients who have problematic opioid use (i.e., misuse) do so in an attempt to 

reduce symptoms of anxiety, depression, and even anger (Garland et al., 2015). It has also been 

suggested that these individuals have difficulties implementing emotional regulation strategies 

aimed at reducing negative affect, and that these difficulties may lead to the misuse of prescribed 

medication (Aaron et al., 2020). 

There is little research on opioid medication misuse in people with comorbid PTSD and 

chronic pain: nevertheless, it has been suggested that both disorders may share a vulnerability 

pathway (Ketchen et al., 2016). Currently, there is a sizeable literature in support of shared pathways 

between chronic pain and PTSD. Neurobiological, social, emotional, and psychological mechanisms, 

as well as symptom overlap, have been identified in the comorbidity of these disorders (e.g., Fishbain 

et al., 2017; Gasperi et al., 2021; Siqveland et al., 2017). In fact, there is empirical evidence relating to 

how PTSD and chronic pain might mutually maintain each other (see the review by Ravn et al., 2018). 

This study focuses on cognitive-behavioral pain appraisals (i.e., catastrophizing) and on cognitive-
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behavioral emotion regulation skills (i.e. distress intolerance) related to prescribed opioid misuse in 

chronic noncancer pain patients with concurrent PTSD.  

Indeed, there may be common factors related to pain and emotion that could underlie 

motivations for substance abuse in people with this comorbidity. […]Thus, there may be common 

factors related to pain and emotion that could underlie motivations for substance abuse in people 

with this comorbidity. In fact, it has been suggested that a small set of transdiagnostic vulnerability 

variables may underlie some emotional disorders as well as their comorbidity with pain (Sauer-Zavala 

et al., 2012). Such variables include distress intolerance and catastrophizing, which have been 

considered to be related but distinct dispositional factors (Diltre et al., 2019; Linton, 2013; McHugh 

et al., 2020). 

Distress intolerance has been described as the inability to tolerate negative emotional and/or 

physical states (Leyro et al., 2010). An association has been suggested between more severe PTSD 

symptoms and low distress tolerance: thus, the latter would be a factor in the maintenance and 

occurrence of PTSD symptomatology (e.g., Akbari et al., 2021; Boffa et al., 2018; Vujanovic & Zegel, 

2020). However, there are few studies on the role of distress intolerance in the experience of pain 

(Rogers et al., 2018). Nevertheless, previous studies have found a significant association between 

lower distress tolerance and more severe pain, pain disability, and frequency of pain disability 

(Rogers et al., 2018), while other studies have found associations between distress intolerance and 

anxiety as well as between distress intolerance and opioid misuse in response to pain in chronic pain 

patients (McHugh et al., 2016). 

People with low distress tolerance are more likely to use drugs to manage negative 

emotional states due to their limited ability to tolerate pain and pain-related negative affect 

(Buckheit et al., 2020; McHugh et al., 2016). Hence, opioid abuse could be a way to escape from 

distress while increasing the likelihood of generating dependence on this medication. This suggestion 

would be supported by the findings of Zegel et al. (2020), who found that distress intolerance 

moderates the association between opioid abuse and alcohol abuse in chronic pain patients, and that 

there is a significant association between distress intolerance and opioid dependence.  

It has been suggested that distress intolerance is a variable that could increase the likelihood 

of catastrophizing (Linton, 2013). It has also been suggested that when pain sensations are 

interpreted through catastrophic cognitive appraisals, chronic pain patients may experience impaired 

emotional regulation, which would be accompanied by a decreased tolerance to distress (McHugh et 

al., 2016). Similarly, it has been suggested that catastrophic cognitions could be a transdiagnostic 

cognitive mechanism, which plays a role in a wide variety of disorders (Gellatly & Beck, 2016). The 

results of previous studies have shown that the tendency to catastrophize about pain mediates the 

relationship between PTSD symptomatology and both pain severity and pain interference (Gilliam et 
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al., 2019). Empirical evidence has indicated an association not only between pain catastrophizing and 

opioid abuse, but also between pain catastrophizing and other substances such as cannabis (Martel 

et al., 2014; Sterniczuk and Whelan, 2016).  

The first steps have been taken towards a transdiagnostic approach in the analysis of the 

relationship between chronic pain and opioid use. Treatments based on transdiagnostic factors are 

more efficient when there are comorbid disorders that share common transdiagnostic processes 

(Aaron et al., 2020; LaRowe et al., 2020). This is the case in such disorders as chronic pain, a previous 

history of traumatic events, and substance abuse (Riquino et al., 2018). However, there is limited 

research evidence on the role of transdiagnostic variables in prescribed opioid misuse in people with 

comorbid chronic pain and PTSD. Therefore, the main purpose of this study was to investigate the 

mediation effect of PTSD severity, distress intolerance, and pain catastrophizing on prescribed opioid 

misuse in a sample of individuals with chronic noncancer pain. To this end, we examined two 

hypotheses:  

(a) Three groups were formed according to the level of PTSD severity (no symptoms, 

moderate symptoms, and severe symptoms). We tested differences between the three groups in 

pain intensity, distress intolerance, catastrophizing, opioid misuse, and opioid prescriptions. We 

hypothesised that the severe PTSD symptoms group would have significantly higher levels of pain 

intensity, distress intolerance, catastrophizing, and opioid misuse, and that more opioid medication 

would be prescribed to this group than to the others. We predicted that there would be significant 

differences between groups in relation to opioid prescriptions. 

(b) We investigated the mediating effect of both distress intolerance and catastrophizing on 

the relationship between PTSD severity and opioid misuse. As mentioned, the association between 

PTSD and distress intolerance is well established (Akbari et al., 2021). In addition, some recent 

findings have experimentally demonstrated strong correlations between pain catastrophizing and 

pain variables (McHugh et al., 2020). It was therefore hypothesised that the relationships between 

PTSD symptoms and opioid misuse would be serially mediated by the inability to tolerate negative 

states (i.e., distress intolerance) and, subsequently, the tendency to catastrophize about pain.  

Method 

Participants  

A convenience sample of 168 individuals with nononcologic chronic pain (74% women) 

participated in the study. Their ages ranged from 34 to 84 years (M = 59.8, SD = 10.44). 

Participants were recruited through two local associations of people with fibromyalgia and 

two Pain Units. Individuals were eligible for the study if they met the following criteria: a) continuous 

or intermittent noncancer pain of at least 3 months; b) pain at an intensity of 3 or more out of 10; c) 

pain which appears on 5 or more days per week; d) able to understand Spanish; and e) able to 
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understand spoken instructions and questionnaires. Exclusion criteria were as follows: a) severe 

injuries that required immediate surgery; b) presence of other chronic diseases involving disability; 

and c) major psychiatric illness. 

Measures 

Demographic and clinical history. All participants were asked to provide information on age, 

primary chronic pain diagnoses, and pain duration. In addition, information was collected on opioid 

medication intake in relation to dose, duration, frequency, and adherence. 

Life Events Checklist for DSM-5 Standard Version. Exposure to past traumatic events was 

assessed with the Life Events Checklist for DSM-5 Standard Version (LEC-5) (Weathers et al., 2013a). 

This instrument is a 17-item self-report measure that assesses the experience of various traumatic 

stressful events related to DSM-5 criterion A for PTSD.  

PTSD Checklist for DSM-5.  Once they had completed the LEC, participants were asked to 

complete the PCL-5 by thinking of the event that they considered to be the most severe of those they 

had experienced. The PTSD Checklist for DSM-5 (PCL-5) (Weathers et al., 2013b) scores 20 symptoms 

corresponding to the symptomatic dimensions of PTSD (i.e., re-experiencing, avoidance, changes to 

mood and cognitions, and hyperarousal) on a 4-point scale from 1 (not at all) to 4 (extremely). We 

used the overall score of this list. Previous studies with the PCL-5 have found a cut-off of 31 to 33 as 

indicative of probable PTSD across samples (e.g., Ashbaugh et al., 2016; Bovin et al., 2016). 

Nevertheless, as Weather et al. (2013b) have pointed out, the population and the purpose of the 

screening may warrant different cut-off scores. In the case of the chronic pain population, we are not 

aware of studies that have examined the PCL-5 cut-off point for this population. Given that PTSD was 

assessed with a scale instead of using DSM criteria, we therefore decided to use a more conservative 

cut-off of score of ≥ 36 to minimize false positives. 

Distress Tolerance Scale. The Distress Tolerance Scale (DTS) (Simons & Gaher, 2005) is a 15-

item measure to assess the degree to which a person experiences and endures psychological states 

of emotional distress. Each item is rated on a 5-point scale from 1 (strongly disagree) to 5 (strongly 

agree). Higher scores indicate lower tolerance. In this study, the scale had a Cronbach’s alpha value 

of .84. 

Coping Strategies Questionnaire. We assessed pain catastrophizing using the 2-item Coping 

Strategies Questionnaire (CSQ) (Jensen et al., 2003). This instrument has been shown to provide a 

valid and reliable measure of catastrophizing when used with chronic pain patients (Jensen et al., 

2003). Respondents indicate the frequency with which they experienced two catastrophizing 

thoughts and feelings when in pain on a 7-point scale ranging from 0 (never) to 6 (always). In this 

study, the scale had a Cronbach’s alpha value of .87. 
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Pain Index. Participants were asked to rate their mildest, average, and worst pain during the 

past 2 weeks and their current pain on a numerical rating scale ranging from 0 (no pain) to 10 (worst 

pain possible). A composite pain intensity score was calculated for each participant by computing the 

mean of the mildest, average, worst, and current pain (Jensen & Karoly, 2011). In this study, the scale 

had a Cronbach’s alpha value of .80. 

Current Opioid Misuse Measure. The Current Opioid Misuse Measure (COMM) (Butler et al., 

2007) is a 17-item self-assessment measure for monitoring chronic pain patients receiving opioid 

therapy who may be manifesting aberrant medication use suggestive of substance misuse. Each item 

is rated on a 5-point scale from 0 (never) to 4 (very often). A total score of nine or more indicates 

positive opioid misuse (i.e., the patient has been identified as misusing his/her medication and is at 

an increased risk of abuse). In this study, the scale had a Cronbach’s alpha value of .79. 

Procedure 

The project was conducted in accordance with the Declaration of Helsinki and received 

ethical clearance by the Institutional Ethics Review Board (ERC UMA-66-2019-H) and the Regional 

Hospital Ethics Committee. All individuals who fulfilled the eligibility criteria were informed by their 

doctor (in the case of Pain Units) or by the president of the association (in the case of fibromyalgia 

associations) of the study aims and the possibility of participating. Participants who showed interest 

were referred by their doctor or by the president of the association and were contacted by 

telephone to make an appointment for the assessment at their clinic. In total, 201 participants were 

contacted, of whom 168 agreed to participate and 33 refused to participate.  

Participants were fully informed of the aim of the study and were assured of their personal 

anonymity and the confidentiality of the survey. Subsequently, they provided signed informed 

consent and had a semi-structured interview with a trained psychologist, who verbally administered 

the study measures. Average interview time was 75 minutes. Participants were not compensated for 

their time. Data collection took place from March 2018 to February 2020. 

Data Analysis 

All analyses were performed using the SPSS statistical package for Windows version 25.0 (SPSS, 

Chicago, USA). We first estimated the number of participants with PTSD using the PCL-5 cut-off point. 

We then categorized participants according to their PCL-5 score and analysed the clinical and 

sociodemographic characteristics of each group. 

We conducted chi-squared tests to compare groups by categorical variables (i.e., sex, pain 

diagnosis, and prescribed opioid medication). Analysis of variance (ANOVA) was computed using the 

Bonferroni post-hoc test to determine whether there were statistically significant differences 
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between groups for each dependent variable (i.e., pain intensity, opioid misuse, distress tolerance, 

and pain catastrophizing).  

We conducted a regression-based serial multiple mediation analysis using the PROCESS-

macro in SPSS version 3.5.3. This analysis was conducted only with participants whose PCL-5 score 

was indicative of probable PTSD (i.e., scores ≥ 36). Bivariate correlations were previously calculated 

using Pearson correlations. We used PROCESS-macro model 6 because the hypothesis formulated 

can best be tested in this way. The hypothesis posits a mediation model with two mediating variables 

that operate in sequence. Thus, the analytical strategy was based on this method in order to evaluate 

the indirect effect of PTSD scores on opioid misuse (i.e. COMM scores) via the mediating processes of 

distress intolerance and pain catastrophizing, with the two variables operating sequentially. Sex was 

introduced in the model as a covariate. The indirect effect was calculated using 5,000 bootstrap 

samples for bias-corrected bootstrap confidence intervals (CIs). An indirect effect is considered 

statistically significant if the established CI (95% CI) does not include the value 0. If the CI includes the 

value 0, the null hypothesis cannot be rejected (i.e., that there is no association between the 

variables involved) (Hayes, 2013).  

Results 

Patients who had a score equal to or greater than 36 on the PCL-5 were considered to have PTSD 

symptoms. Participants were divided into three groups: (a) with no-to-mild PTSD symptoms (score 

less than 35, n = 45), (b) with moderate PTSD symptoms (scores between 36 and 50, n = 61), and (c) 

with severe PTSD symptoms (scores greater than 50, n = 62). Table 1 shows the demographic and 

clinical characteristics of the three groups of participants. No significant differences were found 

between groups in age, sex, pain diagnosis, pain duration, and type of opioid medication 

prescription.  

– PLEASE INSERT TABLE 1 AROUND HERE – 

In addition, no significant differences were found between groups in dose, frequency, and 

duration of opioid intake. However, significant differences were found between groups in their 

pattern of Tramadol intake. Specifically, significantly more participants (16%) in the severe PTSD 

symptoms group did not follow the physicians' recommendations regarding Tramadol intake (χ2 (6) = 

17.06, p< .01), which was the most prescribed opioid in this group. No differences were found 

between the groups with no-to-mild PTSD symptoms and moderate PTSD symptoms.  

The mean number of traumas experienced by each group was as follows: the no-to-mild PTSD 

symptoms group, 1.80 traumas (range = 0-3, SD = 1.04), the moderate PTSD symptoms group, 1.87 

traumas (range = 0-3, SD = 1.04), and the severe PTSD symptoms group, 1.89 traumas (range = 0-3, 

SD = 1.00). No statistically significant differences in the mean numbers of traumas were found 

between groups (F(2,165) = 0.10, p = .905). Almost half (47%) of the participants in the no-to-mild 
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PTSD symptoms group had experienced a life-threatening transportation accident and 27% had 

experienced a natural disaster. In the moderate PTSD symptoms group, the most frequent trauma 

was a life-threatening vehicle accident (28%) followed by a natural disaster (20%). In the severe PTSD 

symptoms group, the most frequent traumas were a life-threatening transportation accident (39%) 

and physical abuse (21%). Of interest, whereas sexual abuse had been experienced by 7% of people 

in the no-to-mild PTSD symptoms group and the moderate PTSD group, sexual abuse was reported 

by 13% of people in the severe PTSD group. 

Regarding the ANOVA results, main effects were found between groups in pain intensity 

(F(2,162) = 4.12, p = .02, d = 0.72, ŋ2
p = .05), opioid misuse (F(2,162) = 17.96, p< .001, d = 0.99, ŋ2

p = 

.18), distress intolerance (F(2,162) = 10.44, p< .001, d = 0.99, ŋ2
p = .11), and pain catastrophizing 

(F(2,162) = 6.91, p< .01, d = 0.92, ŋ2
p = .08). Although the means of all variables were lower in the no-

to-mild PTSD symptoms group, post-hoc comparisons only showed statistically significant differences 

in pain intensity between the severe PTSD symptoms group and the group with no-to-mild PTSD 

symptoms. In addition, statistically significant differences in opioid misuse, distress intolerance, and 

pain catastrophizing were found between the severe PTSD symptoms group and the other two 

groups. Table 2 shows these results. 

– PLEASE INSERT TABLE 2 AROUND HERE – 

Before testing the mediation hypotheses, we computed Pearson’s product-moment correlations 

between all variables (see Table 3). Pain intensity was significantly correlated only with PTSD 

symptoms. The remaining variables showed significant correlation coefficients with values between 

.44 and .27. 

– PLEASE INSERT TABLE 3 AROUND HERE – 

The results from the serial mediation analysis with two mediators indicated that the total effect 

of PTSD symptoms on opioid misuse (c = .41, p< .001) could be explained by significant indirect 

effects through distress intolerance and catastrophizing independently as well as through both 

mediators in combination (see Figure 1). However, mediation was partial, because the direct effect 

of PTSD symptoms on opioid misuse remained significant (c’ = .27, p< .01). Therefore, part of the 

association between PTSD symptoms and opioid misuse is not explained by distress intolerance and 

catastrophizing. The effect of sex was not significant (total effect model, B = -.33, SE = 1.63, p = .84). 

Table 4 shows all the results of the mediation analysis. 

– PLEASE INSERT FIGURE 1 AROUND HERE – 

– PLEASE INSERT TABLE 4 AROUND HERE – 

A 95% bias-corrected CI based on 5,000 bootstrap samples showed that the long-way indirect 

effects (a1*d21*b2 = .03) as well as both shortcut-effects (a1*b1 = .07, a2*b2 = .06) were above zero. 

These results indicate with 95% certainty that the indirect effects are indeed positive, thus 
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confirming the hypothesis. The direct and indirect effects of PTSD symptoms together explain 19% of 

the proportional variance (R2) in opioid misuse. In combination with the direct effects of distress 

intolerance and catastrophizing, this result explains 32% of the proportional variance in opioid 

misuse.  

Discussion 

 This study had a twofold aim: a) to analyse the differences between chronic nononcologic 

patients with different levels of PTSD symptoms in pain intensity, distress intolerance, 

catastrophizing, opioid misuse, and opioids prescription; (b) and to investigate the mediating effect 

of two psychological transdiagnostic variables (i.e., distress intolerance and catastrophizing) on the 

relationship between PTSD symptoms and prescribed opioid misuse. To the best of our knowledge, 

this is the first study to examine these issues. 

 Regarding the first study aim, we hypothesized that the severe PTSD symptoms group would 

show higher scores in pain intensity, distress intolerance, catastrophizing, and opioid misuse. The 

results confirmed the hypothesis. Significant differences were found in opioid misuse, distress 

intolerance, and pain catastrophizing between the chronic pain patients with more severe PTSD 

symptoms and the no-to-mild symptoms group and the moderate PTSD symptoms group.  Significant 

differences in pain intensity were also found between the severe PTSD symptoms group and the no-

to-mild PTSD symptoms group. However, contrary to our predictions, no differences were found 

between groups in opioid prescription. Likewise, no differences were found between the moderate 

PTSD symptoms group and the no-to-mild PTSD symptoms group in any variable. Given that the use 

of a scale to diagnose PTSD instead of using DSM criteria could inflate the prevalence rates for the 

disorder, we used a more conservative criterion to categorize participants. Hence, it can be assumed 

that the severe PTSD symptoms group was the only one that met the diagnostic criteria for PTSD.  

 Our study, and its results, adds to a growing body of literature regarding the association 

between chronic pain and PTSD severity. For example, previous empirical evidence has shown that 

PTSD symptom severity is prospectively associated with more severe clinical presentation in patients 

with chronic whiplash-associated disorders (Pedler & Sterling, 2013). Thus, the patients who were 

the most likely to experience more severe PTSD symptoms after a motor vehicle collision were also 

more likely to report severe neck pain and pain disability 3 months or more after the injury. Similarly, 

other studies have shown that higher pain interference, higher fear of movement/(re)injury, and 

more anxiety and depression symptoms are reported by chronic pain patients with more severe PTSD 

symptoms then either trauma-exposed patients who did not fulfil DSM-IV criteria for a diagnosis of 

PTSD and patients without PTSD symptoms (Åkerblom et al., 2017). Furthermore, our findings show 

that participants in the severe PTSD symptoms group were those with significantly high scores in 

opioid misuse, distress intolerance, and pain catastrophizing. It must be borne in mind that people in 
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this group had experienced more physical and sexual abuse (i.e., interpersonal traumas). It is well 

known that interpersonal traumas are more damaging than noninterpersonal forms and that they 

are significantly and directly related to physical health. PTSD is a significant variable in explaining this 

association (for a review, see López-Martínez et al., 2018). In addition, higher PTSD severity has been 

shown to be related to both increased substance abuse and increased difficulties in regulating 

emotions (Weiss et al., 2019). Moreover, it has been demonstrated that substance use increases as 

PTSD worsens (Back et al., 2014). 

 Although the processes underlying the relationship between PTSD and chronic pain remain 

unclear, specific neurobiological mechanisms have been suggested to underlie their comorbidity. 

Thus, it has been proposed that the high concurrence of PTSD and chronic pain may be related to 

shared pathophysiological mechanisms and that the risk of their comorbidity may be increased by 

interactions between the endocannabinoid and opioid systems that impact opioid sensitivity (Scioli-

Salter et al., 2015). These proposals could explain why people with both PTSD and chronic pain are 

more likely to develop an opioid use disorder (Ditre et al., 2019; López-Martínez et al., 2019). 

Moreover, previous studies have found that specific types of pain conditions, such as 

musculoskeletal pain, may impact the nature of the comorbidity and are associated with an 

increased risk of opioid abuse (Bilevicius et al., 2018). Our results are in line with these findings: the 

most frequent type of pain was musculoskeletal and significantly higher levels of opioid misuse were 

found in the severe PTSD symptoms group than in either the no-to-mild PTSD symptoms group or the 

moderate PTSD symptoms group.  

 Both PTSD and chronic pain share several psychological characteristics such as distress 

intolerance and pain catastrophizing, which are related to an increased propensity for opioid misuse 

and abuse. Distress intolerance has been shown to be related to opioid misuse in response to pain in 

chronic pain patients (McHugh et al., 2016) and has also been found to be significantly associated 

with opioid dependence in this population (Zegel et al., 2020). Because people with chronic pain and 

PTSD are more likely to experience negative emotions, opioid abuse might be a way to avoid 

psychological distress: such avoidance has been suggested to be a variable that could explain 

substance abuse in individuals with PTSD (Miglin et al., 2020). Our findings point in this direction, in 

that the patients with more severe PTSD symptoms were also those with higher scores in both 

distress intolerance and opioid misuse. Thus, they are at higher risk of opioid abuse. Importantly, 

although Tramadol had been prescribed to more participants in this group, they were the least 

adherent to the prescribed intake pattern of this opioid. It is noteworthy that these findings cannot 

be accounted for by differences in pain intensity, because no differences were found between the 

moderate PTSD symptoms group and the severe PTSD symptoms group. Moreover, these results 

cannot be due to increased opioid prescription either, because, as previously mentioned, no 
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significant differences were found between the groups. These findings may be explained by the fact 

that PTSD is very common following an accident or injury (Fekadu et al., 2019) and opioids remain 

the firstline treatment for acute moderate-to-severe pain following injury (Califf et al., 2016). The 

three groups reported life-threatening transportation accidents as the most frequent traumatic 

event, which may partly explain why there were no differences between the groups in opioid 

prescribing. Nevertheless, this speculation deserves future empirical investigation.  

Previous results have shown that pain catastrophizing is related to substance abuse, 

including opioid abuse (Martel et al., 2014), particularly in people with chronic musculoskeletal pain 

(Martínez-Calderón et al., 2021). Furthermore, in chronic pain patients prescribed opioids in primary 

care settings, it has been demonstrated that the higher the level of catastrophism, the higher the 

level of opioid misuse (Lazaridou et al., 2017). However, none of these studies addressed the issue of 

chronic pain and PTSD comorbidity.  There is a dearth of research on this issue, although a recent 

study has shown that pain catastrophizing fully mediated the relationship between PTSD symptoms 

and pain outcome (i.e., pain severity and pain interference) in a sample of people with chronic pain 

(Wesley et al., 2019). 

Recent studies have shown that distress intolerance and catastrophizing, despite being 

distinct factors, are related dispositional variables in individuals with chronic pain (McHugh et al., 

2020). Our findings provide additional support to this relationship, in that they show that both these 

transdiagnostic variables mediated the relationship between PTSD symptoms and prescribed opioid 

misuse. Therefore, the results suggest that the inability to tolerate negative emotional and physical 

states (i.e., distress intolerance) combined with the tendency to catastrophize about pain seem to be 

relevant factors through which PTSD symptoms are related to aberrant opioid medication use. In 

addition, as hypothesized, the model suggested that higher levels of PTSD symptomatology were 

related to higher scores on opioid misuse. Hence, part of the association between PTSD symptoms 

and opioid misuse was a direct effect, whereas another part was the result of the association of PTSD 

symptoms with the two mediators and their effect on opioid misuse. A comparison of the 

standardized coefficients suggest that the total indirect effects accounted for by the mediators is 

relatively small. However, the fact that all effects were significant and positive still supports the 

validity of the hypothesized model. Future research should investigate other possible factors 

involved in opioid misuse in people with PTSD and chronic noncancer pain. 

It is noteworthy that these results partially support previous recent theoretical models, such 

as the reciprocal model of pain and substance abuse (Ditre et al., 2019), which attempts to explain 

the role of psychopathology as a potential mechanism of action. This proposal suggests that a 

transdiagnostic approach is of particular relevance to the study of comorbid disorders because it can 

aid in the identification of shared mechanistic processes between pain and substance abuse, which 
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would include distress intolerance and pain catastrophizing as relevant transdiagnostic mechanisms 

(Ditre et al., 2019). Moreover, the principle of parsimony would be fulfilled by applying the same 

underlying principles across disorders to address the factors implicated in comorbid pain, PTSD 

symptoms, and opioid risk abuse.  

As with any study, the conclusions must be considered in light of the study limitations. Firstly, 

the cross-sectional nature of the research design does not allow us to establish causality between the 

studied variables. Secondly, the study sample mainly comprised female participants. Even if this ratio 

was representative of the general population with chronic pain, it may still have biased the results. 

While sex was controlled for in the mediation analysis, future studies should seek to replicate the 

results using a more representative sample of the population to generalize the findings. Thirdly, all 

measures were collected via self-reports and so the results may be biased due to shared method 

variance. Fourthly, the interpretation of the results could have been substantially affected by 

possible unaddressed confounders. Finally, most of the study participants reported musculoskeletal 

pain as their primary pain, suggesting that the results may not be generalizable to people with other 

pain diagnoses.  

Taking into account the high co-occurrence of chronic pain and PTSD, consistent screening 

practices and coordinated care should be implemented in the treatment of both disorders, 

particularly in the presence of problems associated with opioid use. To the best of our knowledge, no 

previous research has investigated associations between the variables considered in the current 

study in a single model. However, given the paucity of studies, more research is needed to better 

identify and treat chronic pain patients with mental health problems, such as PTSD, as well as their 

risk of opioid abuse. 
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Table 1 

Demographic and Clinical Characteristics of the Three Groups of Participants 

Variables No-to-mild PTSD 

symptoms 

(n = 45) 

Moderate PTSD 

symptoms 

(n = 61) 

Severe PTSD symptoms 

(n = 62) 

   

 M (SD) N (%) M (SD) N (%) M (SD) N (%) χ2 F p 

Age 60.98 (11.83)  58.50 (10.16)  60.20 (9.66)   0.79 .45 

Sex       4.62  .10 

Man  14 (31)  19 (31)  10 (16)    

Woman  31 (69)  42(69)  52 (84)    

Pain diagnosis       69.29  .08 

Arthrosis  7 (15)  4 (7)  5 (8)    

Fibromyalgia  7 (16)  25(41)  32 (53)    

Rheumatoid arthritis  5 (11)  4 (7)  2 (4)    

Spinal pain  20 (42)  19 (31)  12 (18)    

Others  6 (16)  9 (14)  11 (17)    

Prescribed opioid          

Buprenorphine  0  0  1 (2) 1.72  .42 

Fentanyl  7 (15)  4 (7)  8 (13) 1.43  .49 

Morphine  0  1 (2)  2 (3) 0.34  .84 

Oxycodone  10 (22)  12 (20)  10 (16) 0.14  .93 

Tapentadol  7 (16)  10 (17)  3 (5) 4.69  .10 
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Tramadol  23 (51)  36 (59)  45 (73) 8.94  .06 

Length of pain, y 16.23 (14.68)  15.50 (12.37)  18.81 (12.05)   0.22 .80 
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Table 2  

ANOVA Results. Mean Differences in Pain Intensity, Opioid Misuse, Distress Intolerance, and Catastrophizing in Each Group (N = 168).  

Variables Group Mean (SD) F (1,167) p ŋ2
p Cohen’s d Post-hoc comparisons 

 1 7.04 (1.36)     1-2 ab 

Pain intensity 2 7.23 (1.38) 4.12 .018 .048 .72 1-3 * 

 3 7.73 (1.22)     2-3 b 

 1 12.02 (6.63)     1-2 b 

Opioid misuse 2 12.98 (6.26) 17.96 < .001 .179 .99 1-3 *** 

 3 19.68 (8.95)     2-3*** 

 1 43.69 (18.45)     1-2 b 

Distress intolerance 2 48.12 (12.22) 10.44 < .001 .112 .99 1-3***  

 3 55.73 (14.63)     2-3**  

 1 5.69 (1.96)     1-2 b 

Pain catastrophizing 2 6.07 (1.73) 6.91 <.01 .077 .92 1-3 ** 

 3 6.90 (1.62)     2-3 * 

Note. 1 = no PTSD symptoms group, 2 = moderate PTSD symptoms group, 3 = severe PTSD symptoms group. 

a Bonferroni correction, b Not significant. * p< .05. ** p< .01. *** p< .001. 
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Table 3  

Pearson’s Bivariate Correlations in Patients with PTSD Symptoms (N = 123) 

Variables 1 2 3 4 5 

1 PTSD symptoms  - .21* .44*** .35*** .27** 

2 Pain intensity  - .16 .02 .08 

3 Opioid misuse   - .38*** .42*** 

4 Distress intolerance    - .32*** 

5 Pain catastrophizing     - 

* p< .05. ** p< .01. *** p< .001. 
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Figure 1. Study mediation model depicting relationships between all model components. Values 

represent unstandardized path coefficients and their standard errors. * p< .05, ** p< .01, *** p< 

.001.        
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Table 4 

Results from serial mediation analysis (N = 123) 

 Path Direct effects B β 95% CI SE t R R2 

a1 PTSD symptoms on distress intolerance .48*** .36 .25-.71 .12 4.12 .35 .12*** 

a2 PTSD symptoms on pain catastrophizing .04* .20 .01-.07 .02    

d21 Distress intolerance on pain catastrophizing .04** .25 .01-.06 .01 2.79 .38 .14*** 

b1 Distress intolerance on opioid misuse .13* .19 .01-.24 .06 2.23   

b2 Catastrophizing on opioid misuse 1.39** .29 .60-2.19 .40 3.49   

c' PTSD symptoms on opioid misuse (direct) .27** .30 .12-.42 .08 3.55 .57 .32*** 

 Total effects        

c PTSD symptoms -> opioid misuse (total) .41*** .44 .26-.56 .08 5.36 .44 .19*** 

 Indirect effects        

a1*b1 PTSD symptoms -> distress intolerance -> opioid misuse .06 .07 .01-.14 .03    

a2*b2 PTSD symptoms -> pain catastrophizing -> opioid misuse .05 .06 .01-.10 .02    

a1*d21*b2 PTSD symptoms -> distress intolerance -> pain catastrophizing -> opioid misuse .02 .03 .00-.06 .01    

 Total indirect effects .14 .15 .07-.22 .04    

Note. B = regression coefficients, β = standardized regression coefficients, SE = standard error. * p< .05 ** p< .01 *** p< .001.        


