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Abstract

Chronic pain, pain catastrophizing, and mental health disorders such as anxiety or depression 

frequently occur together and are challenging to treat. To help understand the relationship 

between these conditions, we sought to identify distinct phenotypes associated with worse pain 

and function. In a cohort of people with chronic pain on opioids seeking medical cannabis in 

New York, we conducted latent class analysis to identify clusters of participants based on pain 

catastrophizing and mental health symptoms of depression, anxiety, post-traumatic stress disorder 

(PTSD) and attention deficit/hyperactivity disorder (ADHD). We then compared clusters with 

respect to sociodemographic and clinical characteristics using descriptive statistics. Among 185 

participants, we identified four discrete groups: low pain catastrophizing and low mental health 

symptoms (49% of participants), low pain catastrophizing and ADHD-predominant mental health 

symptoms (11%), high pain catastrophizing and anxiety-predominant mental health symptoms 

(11%), and high pain catastrophizing and high mental health symptoms (30%). The group with 

high pain catastrophizing and high mental health symptoms had the worst pain intensity and 

interference, disability, insomnia, and quality of life, compared to the two groups with lower pain 

catastrophizing, though not all differences were statistically significant. Our findings highlight the 
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importance of identifying and addressing pain catastrophizing in patients with comorbid chronic 

pain and mental health symptoms.
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INTRODUCTION

Chronic pain, defined as pain experienced on most or all days for at least three months 

(Treede et al., 2015), is a growing public health challenge that is inextricable from mental 

health (Goldberg and McGee, 2011). Globally, 1.5 billion people are estimated to have 

chronic pain and the prevalence is expected to rise as the population ages (James, 2018). 

Up to half of adults with chronic pain have comorbid serious mental health conditions 

including depression, anxiety, post-traumatic stress disorder (PTSD), and attention deficit/

hyperactivity disorder (ADHD) (Bair et al., 2003; Goesling et al., 2018; Kroenke et al., 

2011; Lépine and Briley, 2004; Miller and Cano, 2009). Chronic pain and mental health 

conditions are mutually contributive. Among adults with chronic pain, those with comorbid 

mental health conditions experience greater pain intensity, disability, and poorer quality of 

life, compared with those without mental health conditions (Dionne et al., 1997; Lamb et al., 

2000; Wells et al., 1989). Additionally, chronic pain can worsen mental health symptoms, 

including low energy, sleep disruption, decreased concentration and attention, and anhedonia 

(Betrus et al., 1995; Burton et al., 1995; Fuller-Thomson et al., 2016; Moore et al., 2012; 

Scott et al., 2009; Von Korff et al., 2005). Most published research on chronic pain and 

mental health conditions centers on the relationship between chronic pain and depression, 

anxiety and PTSD. Recently, there has been an increasing body of research linked ADHD 

symptoms and diagnosis and chronic pain.(Asztély et al., 2019; Fuller-Thomson et al., 

2016; Reyero et al., 2011; Stray et al., 2013) Patients with both chronic pain and comorbid 

mental health conditions tend to have complex treatment courses and less robust responses 

to traditional treatments for both mental health conditions and pain, compared to patients 

with only chronic pain or mental health conditions (Gureje, 2008; Karp et al., 2005).

An important psychologic factor that impacts patient outcomes in chronic pain is pain 

catastrophizing, which occurs in up to 30% of patients with chronic pain (Dong et al., 2020; 

Quartana et al., 2009). Pain catastrophizing is a set of negative emotions and cognitions 

experienced in response to actual or anticipated pain (Quartana et al., 2009; Sullivan 

et al., 2001). It is characterized by feeling desperate or fatalistic about one’s pain, for 

example, feeling that one’s pain will never improve. Pain catastrophizing is thought to 

be distinct from pain intensity because it varies among individuals even in response to 

the same painful stimuli (Leung, 2012). Pain catastrophizing is highly intertwined with 

psychological distress, and sometimes thought to be indistinguishable from depression and 

anxiety (Quartana et al., 2009). Among individuals with chronic pain, those with pain 

catastrophizing have higher comorbid depression, anxiety, and suicidal ideation compared to 

those without pain catastrophizing (Betrus et al., 1995; Burton et al., 1995; Dionne et al., 

1997; Wells et al., 1989). Beyond depression and anxiety, pain catastrophizing has also been 
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associated with impairment in attention, emotional processing, and PTSD symptoms (Davis 

et al., 2000; Gracely et al., 2004; Schrooten et al., 2013; Sullivan et al., 2001).

In individuals with mental health conditions, pain catastrophizing is associated with failure 

of traditional therapeutic interventions for both mental health conditions and chronic pain 

(Osborne et al., 2007; Suso-Ribera et al., 2017). For example, several studies have found that 

traditional cognitive behavioral therapy (CBT) approaches to address anxiety or depression 

are less effective in patients with catastrophic thinking about their pain in several studies 

(Morley et al., 2008; Sullivan et al., 2006). Among patients with chronic pain, those with 

high pain catastrophizing have poor response to pain treatments including pharmacotherapy 

and physical therapy (Domenech et al., 2013; Schiphorst Preuper et al., 2014). Among 

individuals with chronic pain and high pain catastrophizing, fear that activity will worsen 

pain can result in avoiding activity, and subsequent pain exacerbation (Birch et al., 2019; 

Edwards et al., 2011). This can, in turn, impact mental health symptoms (Betrus et al., 1995; 

Burton et al., 1995; Fuller-Thomson et al., 2016; Moore et al., 2012; Scott et al., 2009; Von 

Korff et al., 2005). Research is lacking to guide clinicians in identifying patients who would 

benefit from an approach that targets pain catastrophizing in addition to their mental health 

conditions and chronic pain in a holistic manner.

To optimize treatment for people with refractory chronic pain and comorbid mental 

health symptoms, it is necessary to identify which patients — such as those with pain 

catastrophizing — might benefit from additional or alternative treatment modalities. To 

address this, among participants of the Medical Marijuana and Opioids (MEMO) Study, we 

explored how pain catastrophizing and mental health symptoms clustered together, and how 

these clusters were related to pain intensity and functional characteristics (pain intensity 

and interference, disability, insomnia, and quality of life) (Cunningham et al., 2020). The 

MEMO Study is a longitudinal cohort study of individuals taking opioids for chronic pain 

who are newly certified for medical cannabis in New York State.

METHODS

Overview

We analyzed baseline data from the first 185 patients of the ongoing MEMO longitudinal 

cohort study enrolled in the study from September 2018 to August 2021. This study was 

carried out in accordance with the latest version of the Declaration of Helsinki. The MEMO 

Study was approved by the Montefiore Medical Center/Albert Einstein College of Medicine 

institutional review board (IRB protocol number: 2017-7857) and a detailed description of 

the study design has been described previously (Cunningham et al., 2020).

Setting

Recruitment and study visits for the MEMO Study took place at Montefiore Medical Center 

and four medical cannabis dispensaries in the New York City metropolitan area. Montefiore 

is the largest healthcare system in the Bronx, with primary, specialty, surgical, and acute care 

at four hospitals, four emergency rooms, and over 20 outpatient practices. The four medical 
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cannabis dispensaries were operated by Vireo Health and Columbia Care and at the time of 

the study provided services to over 30,000 patients.

Study participants

Inclusion criteria for MEMO Study participants were: 1) ≥18 years old, 2) fluency in 

English or Spanish, 3) new certification for medical cannabis in New York within 90 days, 

4) no medical cannabis use in the six months prior to certification, 5) medical cannabis 

qualifying condition of “chronic or severe pain” or “pain that degrades health and functional 

capability as an alternative to opioid use,” or qualifying complication of “severe or chronic 

pain resulting in substantial limitation of function,” and 6) use of prescribed or illicit opioids 

in the past 30 days. Exclusion criteria were: 1) inability to provide informed consent, 2) 

inability to complete study visits over 18 months, 3) qualifying conditions for medical 

cannabis in New York that are likely to cause unique pain syndromes (cancer, epilepsy, 

multiple sclerosis, spinal cord injury, amyotrophic lateral sclerosis, Parkinson’s disease, 

inflammatory bowel disease, Huntington’s disease), 4) terminal illness, and 5) current or 

prior psychotic disorder based on self-report and medical record review.

Participants completed an oral consent prior to screening for eligibility, and informed 

consent after their eligibility was determined and after the nature of the procedures of the 

MEMO Study were fully explained (Cunningham et al., 2020).

Data Collection

During quarterly research visits, data were collected from MEMO participants via quarterly 

questionnaires. Questionnaires were administered using Audio Computer-Assisted Self-

Interview (ACASI) technology, which displays questions on a computer screen while 

playing an audio-recording of the questions. Participants entered responses directly into the 

computer over 45-60 minutes. Due to the COVID-19 pandemic, no in-person visits occurred 

after April 2020; during this time study staff administered the ACASI questionnaire over 

the phone; this applies to 114 ACASI interviews. Web-based questionnaires were completed 

via personalized links sent by text or email from TelASK Technologies, Inc. (Nepean, ON, 

Canada).

Measures

We examined participants’ baseline symptoms in five domains: 1) pain catastrophizing, 2) 

depression, 3) anxiety, 4) PTSD, and 5) ADHD. These domains were chosen based on 

previously established relationships between each domain and pain outcomes (Bair et al., 

2003; Goesling et al., 2018; Kroenke et al., 2011; Lépine and Briley, 2004; Miller and Cano, 

2009; Schrooten et al., 2013). We chose to dichotomize each symptom scale to maximize 

generalizability and external validity. Dichotomized scales are easy to interpret clinically 

and extrapolate to real world situations. Each symptom scale was dichotomized into “high” 

vs. “low” based on interpretation guides and prior studies, consistent with moderate to 

severe symptoms. Pain catastrophizing was measured using the Pain Catastrophizing Scale 

(PCS), a 13-item scale that assesses negative perceptions related to pain. Participants 

indicate the degree to which they experience rumination, magnification, and helplessness 

when experiencing pain. Higher scores indicated worse catastrophizing (range=0-52, 
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high≥30) (Sullivan et al., 2001; Sullivan et al., 1995). The PCS is well-validated including in 

patients with chronic pain and comorbid mental health conditions and is the most commonly 

used instrument for measuring pain catastrophizing (Leung, 2012). Symptoms of depression 

were measured using the 9-item Patient Health Questionnaire-9 (PHQ-9). Higher scores 

indicated worse severity of depressive symptoms (range=0-27, high≥10) (Kroenke et al., 

2001). Symptoms of anxiety were measured using the Generalized Anxiety Disorder 7-Item 

Scale (GAD-7). Higher scores indicated worse severity of anxiety symptoms (range=0-21, 

high≥10) (Spitzer et al., 2006). Symptoms of PTSD were measured using the 6-item 

Abbreviated Post-Traumatic Stress Disorder Checklist (PCL-C). Higher scores indicated 

worse severity of PTSD symptoms (range=6-30, high ≥14) (Lang and Stein, 2005; Lang et 

al., 2012). Symptoms of ADHD were measured using the 6-item Adult ADHD Self-Report 

Screening Scale for DSM-5 (ASRS-5). Higher scores indicated worse severity of ADHD 

symptoms (range=0-25, high ≥14) (Ustun et al., 2017).

We also examined pain intensity and functional characteristics (pain intensity and 

interference, disability, insomnia, and quality of life). Pain intensity and interference were 

measured using the Pain, Enjoyment of Life and General Activity Scale (PEG-3) (Krebs 

et al., 2009). Higher scores indicate worse pain intensity and interference and a score 

of 5 or higher indicates at least moderate to severe pain (range=0-10) (Von Korff et al., 

2016). Participants self-reported the location(s) of their pain, categorized as back or neck, 

limb (including knee, hip, elbow, shoulder, arm or leg), abdomen or chest, head, or pain 

in the whole body. Disability was measured using the 11-item Roland Morris Disability 

Questionnaire (RMDQ); higher scores indicate worse disability (range=0-11) (Stroud et 

al., 2004). Insomnia was measured using the Insomnia Severity Index (ISI) (range=0-28); 

higher scores indicate worse insomnia and a score equal to or greater than 15 is considered 

moderate to severe insomnia (Morin et al., 2011). Quality of life was measured using the 

EuroQol 5-Dimension Scale (EQ-5D-5L); a score of 1 represents full health and a score of 0 

represents death (range=0-1) (EuroQol Research Foundation, 2019).

Other self-reported descriptive variables included sociodemographic characteristics (gender, 

age, education, race, ethnicity, employment) and substance use in the prior 30 days 

(Addiction Severity Index [ASI]),(McLellan et al., 1992) including non-medical cannabis, 

cocaine, and heroin use, tobacco use (National Cancer Institute, 2019) and hazardous 

alcohol use (Alcohol Use Disorders Identification Test score >7 [AUDIT-7]) (Saunders et 

al., 1993).

Statistical Analysis

We conducted a two-part analysis. First, we determined if phenotypes exist varying in 

pain catastrophizing and mental health symptoms. We used latent class analysis (LCA) 

to divide the sample into mutually exclusive latent classes (phenotypes) based on high 

vs low self-reported symptoms in the five domains of pain catastrophizing, depression, 

anxiety, PTSD, and ADHD symptoms, using the cut-offs described above and treating these 

variables as categorical variables in the models. There were no missing data for these 

five variables. We conducted LCA using Mplus software, Version 7.4 (Los Angeles, CA, 

USA). We applied maximum likelihood estimation via the EM algorithm (Dempster et al., 
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1977). To enhance generalizability by avoiding locally optimal solutions, we estimated the 

LCA model with automatic random starting values and set the number of iterations to be 

1000. We fit three and four-latent class models. The appropriate number of classes was 

determined using both statistical criteria and the clinical experience of the investigators, 

who have extensive experience with managing chronic pain and psychiatric diagnoses as 

internal medicine physicians, psychiatrists, and psychologists. Statistical tests included: the 

value of the Bayesian Information Criterion (BIC), where lower values indicate better fit; 

the significance of the Lo-Mendell-Rubin Adjusted Likelihood Ratio Test (LMR-LRT), with 

significant values indicating a better fit of the X model compared to X - 1; and model 

entropy, where values closer to 1.0 indicate a higher accuracy of classifying individuals into 

latent classes. We did not fit a five-class model because some investigators have cautioned 

against over-extraction of latent classes due to the small sample size and the presence of 

non-normal data (Bauer & Curran, 2003). After deciding the number of the latent classes, 

we assigned each participant to the class with the largest Bayesian posterior probability 

(BPP). A major advantage of LCA is that it assigns individuals into classes on a probabilistic 

basis, which allows us to compare the presence of high pain catastrophizing and mental 

health symptoms across classes. We also conducted sensitivity analyses using continuous 

measures in the five domains treating them as censored normal variables in the models. The 

LMR-LRT statistic indicates that the four-class solution is not significantly different from 

the three-class solution.

Second, we described the sociodemographic characteristics of each phenotype, and 

determined whether pain severity and interference, disability, insomnia, and quality of life 

differed between the phenotypes using chi-square tests, t-tests and F-tests when appropriate. 

To address cells with n<5, we conducted Fisher’s exact test rather than chi-squared test. 

These analyses were conducted using SAS, Version 9.4 (Cary, NC, USA).

RESULTS

Of 185 study participants, 102 (55%) identified as female and the mean age was 53.9 years 

(Table 1). Thirty-seven percent identified as white and non-Hispanic, 26% as Hispanic or 

Latinx, 30% as Black, and 7% as other race/ethnicity. Most reported pain in their limbs 

(85%) and back or neck (82%). A third (37%) reported current tobacco use and 30% 

reported non-medical cannabis use. Cocaine and heroin use were uncommon (2% and 1%, 

respectively) as was hazardous alcohol use (5%). Thirty-two (17%) participants were living 

with HIV (Table 1). Overall, the sample had moderate to severe pain, disability, insomnia, 

and quality of life. The mean PEG score was 7.2 (SD= 1.9); the mean disability score 

(RMDQ) was 8.8 (SD= 2.3); the mean insomnia score (ISI) was 12.3 (SD= 7.0); and 

the mean quality of life score (EQ-5D-5L) was 0.56 (SD= 0.18). Overall, 43% had high 

pain catastrophizing (PCS), 46% had moderate to severe depression symptoms (PHQ-9), 

35% had moderate to severe anxiety symptoms (GAD-7), 39% had high PTSD symptoms 

(PCL-C), and 41% had high ADHD symptoms (ASRS-5); 73% of participants had high 

symptoms in at least one of these measures.

The latent class analysis identified four discrete groups, which differed by the presence and 

absence of high or moderate to severe symptoms in the five domains (pain catastrophizing, 
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depression, anxiety, PTSD, and ADHD), presented in Figure 1. Compared to the three-class 

solution, the four-class solution had a slightly higher BIC (1124.1 vs 1104), similar entropy 

(0.78 vs 0.74) and was significantly different using the LMR-LRT statistic (p=0.04, one-

tailed). In discussing the classes, the investigative team concluded that despite a similar fit in 

the statistical models, the four-class solution had greater clinical significance. For example, 

the four-class solution identified a group with low pain catastrophizing, in which many 

participants have high ADHD symptoms. This is a clinically significant group we see in 

practice which was not identified in the three-group solution. We thus reached a consensus 

that the four-class solution was preferred. The range of average BPP for cluster membership 

is 82% - 91%, which indicates that the classes do not significantly overlap. The first group, 

which we refer to as the “low pain catastrophizing and low mental health symptoms” (low 

PC/low MHS) group included 90 (49%) of the participants. In this group, a minority of 

participants had high pain catastrophizing (20%), ADHD (16%) and PTSD (4%) symptoms; 

a minority had moderate to severe anxiety symptoms (0%) and depression (8%) symptoms. 

The next group, which we refer to as the low PC/ADHD-predominant group, included 20 

(11%) of the participants. Within this group, no participants had high pain catastrophizing 

and 20% had moderate to severe anxiety symptoms, while most had high ADHD (90%), 

moderate to severe depression symptoms (75%), and high PTSD (60%) symptoms. The third 

group, which we refer to as the high PC/anxiety-predominant group, included 20 (11%) of 

the participants. Within this group, most had high symptoms of pain catastrophizing (80%) 

and moderate to severe anxiety symptoms (70%), 50% had moderate to severe depression 

symptoms, a minority of the participants had high PTSD symptoms (15%), and none of the 

participants had ADHD symptoms. The fourth group, which we refer to as the high PC/high 

MHS group, included 55 (30%) of the participants. In this group, most participants reported 

high symptoms of pain catastrophizing (84%), moderate to severe depression symptoms 

(96%), high PTSD symptoms (96%), moderate to severe anxiety symptoms (85%), and 

high ADHD symptoms (78%). Table 2 presents the mean (standard deviation [SD]) of the 

original continuous scores on the five domains by the four groups.

The four groups differed in pain and functional characteristics (Figure 2). The high PC/high 

MHS group had the poorest outcomes in all measures among the groups. Compared with 

low PC/low MHS, the high PC/high MHS group had higher pain intensity and interference 

(mean PEG score of 8.1 vs. 6.7, p<0.001), higher disability (mean RMDQ score of 9.8 vs. 

8.3 p<0.001), higher insomnia (mean ISI score of 17.1 vs. 9.4, p<0.001), and lower quality 

of life (mean EQ-5D-5L score of 0.42 vs. 0.63, p<0.001). The high PC/high MHS group also 

had higher pain intensity and interference (8.1 vs. 6.9, p=0.03), higher disability (9.8 vs. 8.3, 

p=0.04), higher insomnia (17.1 vs. 13.7, p=0.04) and lower quality of life (0.42 vs. 0.62, 

p<0.001) when compared with the low PC/ADHD-predominant group. When compared 

with the high PC/anxiety-predominant group, the high PC/high MHS group had higher pain 

intensity and interference (8.1 vs. 7.3, p=0.04), higher insomnia (17.1 vs. 11.3, p<0.001), 

and lower quality of life (0.42 vs. 0.58, p<0.001). The low PC/ADHD-predominant group in 

turn had worse insomnia (13.7 vs. 9.4, p<0.01) when compared with the low PC/low MHS 

group.
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Discussion

In this cohort of adults with chronic pain on opioids who were initiating medical cannabis, 

latent class analysis identified four phenotypes, distinguishable by differences in pain 

catastrophizing and mental health symptoms. The most symptomatic group, those with high 

pain catastrophizing and high mental health symptoms, comprised just under one-third of 

the study cohort. This group had worse pain, higher disability, worse insomnia, and lower 

quality of life, compared with groups not reporting high pain catastrophizing, although 

not all of these differences reached statistical significance. Our findings highlight that 

pain catastrophizing and mental health symptoms are deeply interrelated in patients with 

refractory chronic pain seeking alternative treatments such as medical cannabis, and they 

advance our understanding of how they are interrelated. These findings call attention to 

the need for mental health and pain providers to identify their patients who have comorbid 

high pain catastrophizing and mental health symptoms and to address these conditions 

concurrently.

Our finding of high mental health comorbidity in this cohort of patients with chronic 

pain corroborates and extends the prior literature (Bair et al., 2004; Bair et al., 2003; 

Goesling et al., 2018). Given that mental health comorbidity is associated with poor pain 

treatment outcomes including high pain intensity, high disability, and worse responsiveness 

to conventional treatments for pain (Betrus et al., 1995; Burton et al., 1995; Dionne et al., 

1997; Lamb et al., 2000; Scott et al., 2009; Von Korff et al., 2005; Wells et al., 1989), it is 

not surprising that a cohort of people with refractory chronic pain would have particularly 

high prevalence of depression, anxiety, PTSD, and ADHD.

The relationship between ADHD symptoms and functional outcomes are particularly 

intriguing. In this cohort of patients with refractory chronic pain, 41% had symptoms of 

ADHD. This is comparable to other cohorts of patients with chronic pain (Asztély et 

al., 2019; van Rensburg et al., 2018). Chronic pain is known to lead to interruption of 

attention, particularly complex attention, such as attention span, attentional switch, and 

divided attention (Moore et al., 2012). In a relatively small study using quantitative sensory 

testing, people with ADHD were found to have lower pain thresholds and pain tolerance 

than healthy controls; this was reversed when patients were treated with methylphenidate, 

suggesting that pain in patients with ADHD may be reversible if ADHD is treated (Treister 

et al., 2015). People with ADHD have a high prevalence of non-medical cannabis use (Lee 

et al., 2011; Molina et al., 2013). It is possible that patients with comorbid chronic pain and 

ADHD symptoms may be more likely to seek out medical cannabis to manage not only pain 

symptoms but also ADHD symptoms.

It has been reported that several cohorts of patients with chronic pain had a high proportion 

of individuals with ADHD (Asztély et al., 2019; Reyero et al., 2011; van Rensburg et al., 

2018), and that patients with ADHD have higher pain intensity compared to those without 

ADHD (Stray et al., 2013). However, prior studies had not examined the relationship 

of ADHD with pain catastrophizing. Our findings suggest that in people with refractory 

chronic pain, the relationship between pain catastrophizing and ADHD is different than the 

relationship between pain catastrophizing and other mental health symptoms. Patients in the 

low MHS/ADHD-predominant group had functional outcomes that were not significantly 
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different from patients in the low PC/low MHS group, indicating that ADHD symptoms 

may not have the same negative impact on pain and function that depression or anxiety do; 

or alternatively, poor pain and function do not contribute to ADHD symptoms in the way 

they contribute to other mental health symptoms. The only exception to this was insomnia, 

which was significantly worse in the low PC/ADHD-predominant group compared with 

the low PC/low MHS group. Insomnia is a known complication of ADHD, though the 

etiology is not well understood (Wynchank et al., 2017). One explanation is that insomnia 

is a side effect of stimulants that patients are prescribed for management of their ADHD 

(Bijlenga et al., 2019). While this is certainly possible, our sample’s ADHD symptoms 

were identified not through clinical diagnosis, but rather through identifying symptoms of 

ADHD with the ASRS-5, making it much less likely that patients were taking stimulants for 

ADHD. Insomnia was even worse in the high PC/high MHS group when compared to the 

low PC/ADHD-predominant group. This is consistent with the finding that among people 

with refractory chronic pain and ADHD symptoms, comorbidity with other mental health 

symptoms, like anxiety, depression, and PTSD lead to worse insomnia (Wynchank et al., 

2017).

We found that, compared with the other groups, the high PC/high MHS group had worse 

pain intensity and interference, disability, insomnia, and quality of life. Differences were 

statistically significant for all of these outcomes compared with the low PC/low MHS group. 

The high PC/high MHS also had significantly worse pain intensity and interference than 

the low PC/ADHD predominant group and the high PC/anxiety predominant group, worse 

disability compared with the low PC/ADHD predominant group, and significantly worse 

insomnia compared to all other groups. These results suggest that pain catastrophizing and 

mental health symptoms may interact to affect pain and function. These findings support 

previous research that pain catastrophizing is associated with poor physical function (Dance 

et al., 2017; Jensen et al., 1991; Roth et al., 2012; Vienneau et al., 1999) and that depression, 

anxiety, PTSD, and ADHD are associated with poor pain and physical function outcomes 

(Taylor et al., 2013; Watrous et al., 2020; Wylie et al., 2016).

While assessing mental health symptoms is routine in mental health care and gaining 

traction in chronic pain care, assessing pain catastrophizing is extremely limited in both 

settings. For example, major guidelines for treatment of chronic pain and for treatment 

of depression do not mention pain catastrophizing (Dowell et al., 2016; McQuaid et al., 

2019). Treatment interventions targeting pain catastrophizing, including cognitive behavioral 

therapy (CBT) approaches, have been successful in improving pain (Morley et al., 2008; 

Sullivan et al., 2006). Thus, integrated treatment of pain catastrophizing into treatment for 

mental health conditions such as depression or PTSD is feasible and has potential to improve 

outcomes including quality of life. Further, repeated measures of pain catastrophizing over 

a treatment course could be an important measure to consider in patients with refractory 

chronic pain and comorbid mental health symptoms (Darnall et al., 2017). A more active 

role by mental health providers in assessing chronic pain may maximize collaborative care 

with primary care providers. Increased collaborative care between mental health and primary 

care providers has shown to enhance patient satisfaction, improve treatment outcomes, and 

decrease medical utilization and healthcare costs (Balestrieri et al., 1988; Katon et al., 1996).
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This study has limitations. The sample size was relatively small and limited to the New York 

City metropolitan area. Symptoms of pain and mental health symptoms were self-reported 

and clinical diagnostic interviews were not conducted. This was a cross-sectional study 

at the time of enrollment in the parent study. Further, in our latent class analysis, we 

decided upon a four-group solution based on clinical relevance, rather than choosing the 

solution that was best based on statistics. While the four-group solution was not better than 

the three-group solution statistically, it is important to accurately represent what is seen 

clinically. Future studies are needed to examine the persistence and clinical significance of 

the four phenotypes longitudinally, in larger sample sizes, and in other settings. Ongoing 

longitudinal data from this cohort will allow us to examine this as well as the impact of pain 

catastrophizing and mental health symptoms on health outcomes over time, and the impact 

of medical cannabis on pain catastrophizing, mental health symptoms, and chronic pain.

This study has implications for assessment and treatment for both mental health providers 

and pain providers. Cross collaboration between mental health providers, primary care 

providers, and pain management providers, can help identify patients with pain who have 

comorbid mental health symptoms and pain catastrophizing. Identifying which group a 

patient belongs to may help clinicians identify the patients with most severe impact on 

pain and other factors important to patients and providers like disability, insomnia, and 

quality of life, and those patients most in need of enhanced treatment. By addressing all 

of these conditions collaboratively, it is possible that patients will have improved health, 

mental health and pain outcomes. Studies are needed to test and disseminate interventions 

that address pain catastrophizing in people seeking mental health care. Further research 

should examine how static or dynamic the groups are, whether interventions could result in 

individuals moving between groups (i.e., reducing pain catastrophizing and reducing mental 

health symptoms) and whether doing so could in turn improve pain, quality of life, and 

other clinical outcomes. Overall, the findings are a call for mental health providers and 

pain providers to collaborate on the care of patients with refractory chronic pain and mental 

health symptoms.
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Figure 1. 
Study Flowchart
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Figure 2. 
Percent of participants with high pain catastrophizing and mental health symptoms by latent 

class group
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Figure 3. 
Pain and functional characteristics by latent class group membership
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Table 1:

Participant characteristics

All
(N=185)
N (%)

Low PC/
Low MHS
(n=90)
N (%)

Low PC/
ADHD-
Predominant
(n=20)
N (%)

High PC/
Anxiety-
Predominant
(n=20)
N (%)

High PC/High
MHS
(n=55)
N (%)

P-value

Gender
0.35

C

 Female 102 (55.1) 52 (57.8) 9 (45) 8 (40) 33 (60)

Age, mean (SD) 53.9 (13.1) 56.5 (13.1) 53.3 (12.2) 51.5 (13) 50.8 (12.9)
0.06

F

Education
0.42

E

 12 years or more 159 (86) 78(86.7) 18 (90) 19 (95) 44 (80)

Race/ethnicity
0.11

E

 White, non-Hispanic 68 (37) 29 (32.6) 14 (70) 8 (40) 17 (30.9)

 Black or African American, non-Hispanic 56 (30.4) 32 (36) 4 (20) 6 (30) 14 (25.5)

 Hispanic or Latinx 47 (25.5) 21 (23.6) 2 (10) 4 (20) 20 (36.4)

 Other, non-Hispanic 13 (7.1) 7 (7.8) 0 (0) 2 (10) 4 (7.3)

Employment Status
0.59

E

 Not employed 144 (77.8) 68 (75.6) 17 (85) 14 (70) 45 (81.2)

HIV status 0.51

 Seropositive 32 (17.3) 17 (18.9) 1 (5) 3 (15) 11 (20)

Substance Use, past 30 days

 Tobacco 68 (36.8) 29 (32.2) 4 (20) 9 (45) 26 (47.3)
0.09

E

 Non-medical cannabis 55 (29.7) 32 (35.6) 4 (20) 4 (20) 15 (27.2)
0.36

E

 Cocaine 4 (2.2) 3 (3.3) 0 (0) 0 (0) 1 (1.8)
1.00

E

 Heroin 1 (0.5) 0 (0) 0 (0) 1 (5) 0 (0)
0.22

E

 Hazardous alcohol use 9 (4.9) 4 (4.4) 2 (10) 2 (10) 1 (1.8)
0.21

E

Location of pain

 Back or neck 151 (81.6) 69 (76.7) 17 (85) 16 (80) 49 (89.1)
0.30

C

 Limb 157 (84.9) 75 (83.3) 16 (80) 16 (80) 50 (90.9)
0.48

C

 Abdomen or chest 41 (22.2) 11 (12.2) 6 (30) 4 (20) 20 (36.4)
0.005

E

 Head 50 (27) 21 (23.3) 4 (20) 5 (25) 20 (36.4)
0.35

E

 Whole bodv 30 (16.2) 10 (11.1) 6 (30) 2 (10) 12 (21.8)
0.10

E

PC= pain catastrophizing; MHS= mental health symptoms; SD= standard deviation

C
=Chi-squared test

E
=Fisher’s exact test
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F
=F-test
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Table 2.

Mean continuous scores in each domain by each latent class group

All
(N=185)
Mean (SD)

Low PC/
Low MHS
(n=90)
Mean (SD)

Low PC/
ADHD
Predominant
(n=20)
Mean (SD)

High PC/
Anxiety
Predominant
(n=20)
Mean (SD)

High PC/High
MHS
(n=55)
Mean (SD)

P-value
(F-test)

Pain catastrophizing symptoms 26.4 (13.4) 18.9 (11.7) 19 (6.4) 36.1 (7.6) 37.7 (8.6) <0.001

Anxiety symptoms 8.1 (5.7) 4 (2.7) 8 (4.7) 10.4 (4.2) 14 (4.3) <0.001

Depression symptoms 9.6 (6.4) 5.1 (3.5) 11.5 (5) 8.9 (3.2) 16.4 (5.1) <0.001

PTSD symptoms 12.7 (5.5) 9.2 (2.9) 14.3 (4) 10.8 (3.7) 18.6 (4.5) <0.001

ADHD symptoms 11.4 (5.6) 8.2 (4.7) 15.5 (2.4) 8.9 (3.1) 16.1 (4.2) <0.001
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