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Abstract

Background: People with substance use disorders (SUD) and co-occurring chronic pain report
the use of myriad substances, which is concerning due to the heightened risk of overdose
associated with polysubstance use. ldentifying malleable factors associated with polysubstance use
in this population can inform interventions. In this study, we examined whether two pain processes
—upain interference and pain catastrophizing—were associated with polysubstance use.

Objectives: We examined the cross-sectional associations among self-reported pain interference
and catastrophizing and polysubstance use. We also determined if sex and primary SUD
moderated these associations.

Methods: Participants were 236 (36% female) adults receiving inpatient treatment for SUD (58%
alcohol use disorder, 42% opioid use disorder) who met criteria for chronic pain. We utilized
negative binomial regression to examine associations between pain interference and
catastrophizing (focal independent variables) and the number of substances used in the month
before treatment (i.e., polysubstance use; outcome).

Results: Participants used three substances, on average, in the month prior to treatment. Neither
pain interference (IRR=1.05, p=0.06) nor pain catastrophizing (IRR=1.00, p=0.37) were
associated with polysubstance use. The association between pain interference and polysubstance
use was moderated by sex and primary SUD (ps<0.01), such that these variables were positively
related in men and those with alcohol use disorder.

Conclusion: Pain interference and catastrophizing were not uniformly associated with
polysubstance use, underscoring the need to examine other factors associated with polysubstance

Corresponding Author: Correspondence concerning this article should be addressed to Victoria Votaw, Logan Hall, Department of
Psychology, University of New Mexico, 1 University of New Mexico, Albuguerque, NM, 87131. Tel 502-542-8218 vvotaw@unm.edu.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

\otaw et al.

Page 2

use in this population. However, men and those with alcohol use disorder might benefit from
interventions targeting pain interference to reduce polysubstance use.
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opioid use disorder; sex

Introduction

Chronic pain is highly prevalent in people with opioid use disorder (with estimates ranging
from 42% to 61%; (1)) and is also prevalent among those with other substance use disorders
(SUD), including alcohol, sedative, cannabis, and stimulant use disorders (2,3). The co-
occurrence between chronic pain and SUD might be explained by reciprocal relationships,
such that substance use can be motivated by pain relief but can also cause acute and
prolonged hyperalgesia (4). Indeed, many substances, such as opioids, cannabis, and
alcohol, have analgesic properties and are often used or misused (i.e., the use of a
prescription drug in larger amounts than prescribed or without a prescription) to relieve pain
(2,5,6). However, individuals with SUD and co-occurring chronic pain also demonstrate
high rates of use of substances that are not traditional analgesics (e.g., cocaine; (7)) and
report substance use for reasons beyond pain relief, including to get high, to modify the
effects of other substances, and to relieve negative affective states (8).

Despite the links between pain and the use of myriad substances, little is known about the
association between pain and polysubstance use, defined as the use of two or more
substances over a defined period (9). Previous cross-sectional studies among those with
chronic pain have found that polysubstance use is associated with greater pain severity (10).
Moreover, polysubstance use is highly concerning in this population due to its association
with overdose in people with chronic pain (11). These findings underscore the importance of
identifying malleable factors associated with polysubstance use among those with chronic
pain to inform targeted interventions. The aim of the current paper was to investigate
whether pain processes other than pain severity itself, pain interference and pain
catastrophizing, were associated with greater likelihood of polysubstance use in people with
SUD and co-occurring chronic pain.

Pain interference and pain catastrophizing are processes that have been associated with
substance use in several populations. Notably, these constructs represent poorer functioning
and negative affect in response to pain, beyond the burden of pain severity itself. Pain
interference is the extent to which pain affects social, emotional, physical, and recreational
functioning (12) and pain catastrophizing is the tendency to magnify the threat of pain and to
feel helpless in response to pain (13). Among respondents to the National Epidemiologic
Survey on Alcohol and Related Conditions, pain interference has been associated with the
onset of alcohol, nicotine, cannabis, and opioid use disorders from 2001-2002 to 2004-2005
(14-16). Consistent with these findings, those entering treatment for SUD have greater pain
interference than community samples (17). Among those with chronic pain, pain
interference is associated with cannabis (18) and alcohol use (19) and pain catastrophizing is
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associated with opioid misuse (20). Pain catastrophizing has also been associated with
greater substance craving among those in SUD treatment who met criteria for chronic pain
(21).

Many authors have proposed that pain interference and catastrophizing might contribute to
greater substance use, above and beyond pain intensity, because individuals use substances
to cope with physical pain, which is magnified by increased pain interference and
catastrophizing, and related negative affect (4,14,20). Accordingly, these constructs might
also be associated with the use of multiple substances to cope with physical pain and
negative affect. Indeed, greater polysubstance use has been associated with higher likelihood
of endorsing coping motives for substance use among general population and community
samples (22,23). The use of multiple substances to cope with physical pain and negative
affect might not be limited to analgesic substances, given recent qualitative findings that
those with SUD and co-occurring chronic pain use a variety of substances to “numb
emotions” and delay awareness of pain (8).

The primary aim of the present study was to examine the associations among pain
interference and catastrophizing and polysubstance use among those in SUD treatment who
met criteria for chronic pain. We hypothesized that greater pain interference and
catastrophizing would be associated with more substances used in the previous month, above
and beyond pain intensity, age, sex, primary SUD (i.e., alcohol use disorder vs. opioid use
disorder), and co-occurring psychiatric disorders. We chose pain processes as focal
independent variables, as opposed to pain intensity, because they can be targeted in cognitive
and behavioral treatments (4,24,25). Examining correlates of polysubstance use among those
in SUD treatment with co-occurring chronic pain can inform potential treatment targets at a
point of intervention.

In exploratory analyses, we examined sex and primary SUD as moderators of these
associations. Previous studies among those in the U.S. general population have found that
the association between pain interference and substance use is moderated by sex, but the
direction of these results has been inconsistent (i.e., stronger associations in both women and
men; (14,15)). A recent analysis found that pain-related anxiety, a construct highly related to
pain catastrophizing, was associated with greater alcohol consumption and alcohol-related
consequences in males with chronic pain, but not females (26). We examined the moderating
effect of primary SUD because those with alcohol use and alcohol use disorder generally
demonstrate lower levels of pain processes (e.g., catastrophizing and pain-related distress;
(21,27)) and polysubstance use (28,29), as compared to those with opioid misuse.
Accordingly, the strength or direction of the associations among pain interference and
catastrophizing and polysubstance use might differ by primary SUD.

Method

Data Source and Participants

Participants were recruited from the inpatient detoxification and stabilization unit of
McLean Hospital as part of a larger survey study characterizing individuals receiving brief
(average 4 days) inpatient treatment for SUD. Inclusion criteria for this study required that
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participants were at least 18 years of age, were receiving treatment for a SUD, were not
experiencing an acute medical/psychiatric disorder that would interfere with participation,
and were not involuntarily admitted to treatment. During treatment, participants provided
informed consent and then completed a battery of self-report questionnaires on a tablet,
which took approximately 30 minutes to complete. Study staff could also read the survey to
participants, if necessary or requested by the participant. In addition, primary SUD and co-
occurring psychiatric diagnoses were extracted from participants’ medical charts. For the
present analysis, we recoded information on specific psychiatric disorders to reflect any
presence of a co-occurring psychiatric disorder. All study procedures were reviewed and
approved by the local Institutional Review Board.

Data collection for the larger study has been ongoing since 2013 (A=995). For the present
analysis, we included respondents who reported chronic pain, completed all relevant
questionnaires (e.g., pain severity, pain catastrophizing, pain interference, and past-month
substance use), were seeking treatment for either alcohol or opioid use disorder, and
reported the use of at least one substance in the previous month (/7=236).

Sex and age were self-reported by participants. Participants also self-reported racial/ethnic
identity; however, this was not included in the present analysis given that 90.9% of
participants identified as non-Hispanic White. As previously reported, we created a
dichotomous variable indicating if a co-occurring psychiatric diagnosis was reported in
medical charts.

The Brief Addiction Monitor was utilized to assess past-month substance use (30).
Participants reported use of the following substances in the previous month: alcohol,
benzodiazepines, other tranquilizers/sedatives (e.g., zolpidem, barbiturates), cocaine, other
stimulants (e.g., methamphetamine and prescription amphetamines), heroin, opioid
analgesics, inhalants, and any other drugs. Participants were instructed to only report illicit
use or misuse (i.e., use without a prescription or in greater amounts than prescribed) of
prescription substances and cannabis. Importantly, this measure aims to capture recreational
cannabis use, even if legally purchased in Massachusetts, but not medicinal cannabis use.
Consistent with previous analyses (31), we created a variable representing the number of
substances participants used in the month prior to treatment (i.e., polysubstance use; not
including nicotine products). Participants also reported frequencies of use, based either on
categorical response options (0, 1-3, 4-8, 9-15, or 16-30 days) or as a continuous response,
depending on enrollment date. Continuous frequencies of use were recoded into categorical
frequencies for the present analysis.

The Brief Pain Inventory (BPI) was used to assess chronic pain, pain severity, and pain
interference with daily life (12). Participants were asked whether they had experienced any
pain beyond typical aches and pains on the day they completed the survey, excluding pain
from withdrawal (i.e., “Throughout our lives, most of us have had pain from time to time,
such as minor headaches, sprains, and toothaches. Have you had pain other than these
everyday kinds of pain today? Do not include pain associated with alcohol or drug
withdrawal.”; (12)). If participants responded affirmatively, they indicated the amount of
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time they had been experiencing that pain. If participants reported experiencing pain for at
least three months, they were categorized as having chronic pain. Pain severity was assessed
as pain on average over the preceding 24 hours, with response options ranging from 0 (no
pain) to 10 (worst pain imaginable). Those with chronic pain then answered seven questions
to determine the extent to which pain interferes with daily life, including interference with
general activity, mood, walking activity, normal work, relationships, sleep and enjoyment of
life. Response options ranged from 0 (no interference) to 10 (complete interference), and
total pain interference scores represented a mean of all 7 questions. The pain interference
subscale demonstrated excellent internal consistency reliability (Cronbach’s a=.91).

The Pain Catastrophizing Scale was utilized to measure the extent to which participants
magnify the threat of pain and feel helpless in response to pain (13). Participants answer 13
questions indicating the degree to which they experience certain thoughts when they are in
pain (e.g., “l worry all the time about whether the pain will end,” “There’s nothing | can do
to reduce the intensity of the pain”). Response options range from “not at all” (rated a 0) to
“all the time” (rated a 4) for a possible range of scores from 0 to 52. This measure
demonstrated excellent internal consistency reliability (Cronbach’s a=.95).

Statistical Analyses

Data were prepared and descriptive statistics were calculated in SPSS version 26; all other
analyses were conducted in MP/us version 8 (32). We first assessed skew and univariate
outliers to determine appropriate statistical tests; we did not detect univariate outliers.

A series of negative binomial regression analyses were conducted to examine the association
between pain interference and pain catastrophizing (focal independent variables) and
polysubstance use (outcome). Negative binomial regression was chosen given that the
dependent variable, polysubstance use, was skewed and demonstrated a larger variance than
mean. In order to utilize a negative binomial distribution (as opposed to a zero-truncated
negative binomial distribution), we transformed the polysubstance use variable by
subtracting one from all responses. Thus, the polysubstance use variable represented the
number of substances greater than one that a participant used in the previous month in
negative binomial regression analyses (including participants’ primary substance). When
reporting descriptive statistics and bivariate correlations, we utilized the raw, non-
transformed polysubstance use variable for ease of interpretation.

Given the strong association between pain interference and pain catastrophizing (see Table
1), we tested these focal independent variables in separate models. Overall, we conducted
four separate models, using a corrected alpha of p<0.0125 for determining statistical
significance. The first model examined the main effects of pain interference on
polysubstance use. In the second model, we included two interaction terms (sex x pain
interference, primary SUD x pain interference) to determine if these characteristics
moderated the association between pain interference and polysubstance use. We then
completed these steps with pain catastrophizing as the focal independent variables (i.e., main
effects examined in the first model and interaction effects examined in a second model). All
models controlled for age, sex, pain severity, co-occurring psychiatric diagnosis, and
primary SUD. Covariates were selected prior to conducting analyses, based on factors that
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have been previously associated with pain-related processes and polysubstance use (9,21).
We mean-centered continuous variables (e.g., age, pain severity, pain interference, and pain
catastrophizing) to improve interpretation and mitigate unnecessary multicollinearity related
to interaction terms. We converted raw regression coefficients into incident rate ratios
(IRRs), which represent the proportional change in the dependent variable for every one-unit
increase in the independent variable.

Results

Descriptive Results and Bivariate Correlations

Descriptive statistics and bivariate correlations are reported in Table 1. A majority of
participants with chronic pain were male (68.2%), were receiving treatment for alcohol use
disorder (58.5%), and had a co-occurring psychiatric disorder (64.8%). The average age of
the sample was 40.4 years. On average, participants reported moderate levels of pain severity
and pain interference. The average pain catastrophizing score was similar to the score
reported by a sample seeking treatment at a pain clinic (13).

Participants with chronic pain used an average of 2.9 (SD=2.1) substances in the previous
month. Overall, 41.9% of participants reported using one substance in the month before
treatment (defined as “0” for the polysubstance use outcome in negative binomial regression
analyses), 8.9% used two substances, 14.8% used three substances, 8.5% used four
substances, 13.1% used five substances, 5.1% used six substances, 4.7% used seven
substances, 1.7% used eight substances, 0.8% used nine substances, and 0.4% used ten
substances. The incidence and frequency of use for each substance category is presented in
Table 2. Participants most commonly reported alcohol use (82.2%), followed by opioid
analgesics (39.4%), cannabis (36.0%), benzodiazepines (33.5%), heroin (33.1%), cocaine
(25.8%), other drugs (16.9%), stimulants (12.7%), other sedative/tranquilizer medications
(11.4%), and inhalants (1.3%).

Both pain interference (r=.15, p=.022) and pain catastrophizing (/=.18, p=.005) were weakly
associated with greater polysubstance use in bivariate analyses.

Pain Interference and Polysubstance Use

Results of the negative binomial regression models examining main effects of pain
interference on polysubstance use (Model 1) and the interactions between sex and pain
interference and between primary SUD and pain interference (Model 2) are presented in
Table 3. Greater pain interference was not associated with past-month polysubstance use
(IRR=1.05, 95% CI=0.997, 1.12, p=0.059) after controlling for age, sex, pain severity, co-
occurring psychiatric diagnoses, and primary SUD. However, sex moderated the association
between pain interference and polysubstance use (IRR=1.17, 95% C1=1.06, 1.23, p=0.001).
Simple slopes analysis revealed that males exhibited a positive and stronger relationship
between pain interference and polysubstance use (7=161; b=0.08, 95% CI1=0.02, 0.14),
whereas females demonstrated no association (/7=75; b=—-0.02, 95% C1=-0.13, 0.10). The
adjusted interaction effect is presented in Figure 1, with the outcome variable of
polysubstance use representing the number of substances greater than one used in the
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previous month. Primary SUD also moderated the association between pain interference and
polysubstance use (IRR=0.86, 95% CI=0.78, 0.93, p=0.001), such that this association was
marginally stronger in those with alcohol use disorder (7=138; b=0.12, 95% CI1=-0.03, 0.27)
than those with opioid use disorder (7=98; b=0.00, 95% CI=-0.05, 0.05). The adjusted
interaction effect is presented in Figure 2, and reveals that those with opioid use disorder had
higher rates of polysubstance use than those with alcohol use disorder across levels of pain
interference; however, there was a weak positive relationship between pain interference and
polysubstance use among those with alcohol use disorder. Primary opioid use disorder and
younger age were also associated with greater polysubstance use.

Pain Catastrophizing and Polysubstance Use

Results of the negative binomial regression models examining main effects of pain
catastrophizing on polysubstance use (Model 1) and the interactions between sex and pain
catastrophizing and between primary SUD and pain catastrophizing (Model 2) are presented
in Table 4. We did not identify an association between pain catastrophizing and
polysubstance use (IRR=1.00, 95% CI1=0.995, 1.01, p=0.367), and this association was not
moderated by either sex (IRR=1.01, 95% C1=0.996, 1.03, p=0.127) or primary SUD
(IRR=0.66, 95% CI=0.30, 1.02, p=0.131). As with pain interference analyses, primary
opioid use disorder and younger age were associated with greater polysubstance use.

Discussion

Previous work has found those with SUD and co-occurring chronic pain report the use of
myriad substances (7), and polysubstance use is associated with greater pain severity (10)
and risk of overdose (11) among those with chronic pain. In the current study, participants
with SUD and chronic pain reported concurrent use of three substances, on average, in the
previous month, with 58% of participants using at least two substances. The most commonly
used substances were alcohol, opioid analgesics, cannabis, benzodiazepines, and heroin.
These findings are concerning given that co-use of substances, particularly alcohol, opioids,
and benzodiazepines, is associated with increased risk of overdose (33).

Contrary to our hypotheses, neither pain interference nor pain catastrophizing were
associated with polysubstance use in the month prior to SUD treatment in the current
sample. However, pain interference was associated with greater polysubstance use among
men. There was also a weak positive association between pain interference and
polysubstance use among those with alcohol use disorder, but no association between pain
interference and polysubstance use among those with opioid use disorder. Neither sex nor
primary SUD moderated the association between pain catastrophizing and polysubstance
use.

As previously reviewed, pain interference has been associated with the development of SUD
among adults in the U.S. general population (14-16). Pain catastrophizing has been
associated with pain medication misuse among those with chronic pain (20) and greater
craving and psychiatric severity among those with SUD (21). It has been suggested that
these associations may be attributable to the use of substances to cope with physical and
emotional pain (14,20). Consistent with these prior findings, pain interference and

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2021 September 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

\otaw et al. Page 8

catastrophizing were associated with polysubstance use in bivariate analyses; however, these
variables were not significant when controlling for other covariates in the present analysis.
The relatively high level of substance use severity of our present sample (i.e., individuals
seeking inpatient detoxification treatment) might have limited the associations between pain
processes and polysubstance use. Future studies should examine the impact of pain
interference and catastrophizing on polysubstance use among individuals with chronic pain
but lower levels of substance use severity. In addition, environmental and intrapersonal stress
in the month prior to treatment admission might have affected substance use more than pain
processes, thus rendering null associations between pain processes and polysubstance use in
the present sample.

The finding that primary SUD moderated the association between pain interference and
polysubstance use might support our hypothesis that high levels of substance use severity
limited the associations among pain processes and the use of multiple substances. A week
positive association between pain interference and polysubstance use among those with
alcohol use disorder and no association among those with opioid use disorder characterized
this moderation effect. Those with opioid use disorder generally have higher levels of
polysubstance use than those with alcohol use disorder (28,29), and opioid use disorder was
strongly associated with greater polysubstance use in the present analysis (see Tables 3 and
4). Given the weak association between pain interference and polysubstance use among
those with alcohol use disorder, future research examining reasons for polysubstance use in
this subgroup will determine if pain interference is a viable target to decrease the use of
multiple substances.

Further, the association between pain interference and polysubstance use was positive and
statistically significant among men, but not women. Prior studies examining sex differences
in the impact of pain interference on substance use behaviors have demonstrated mixed
findings. For example, some studies in general population samples have found that the
association between pain interference and nicotine dependence is stronger in women (15)
whereas others have reported a strong association among men (14). Likewise, the association
between pain interference and alcohol use disorder has been shown to be stronger in women
in some studies (15) and men in others (14). Some evidence suggests that men might be
more likely to use substances to cope with physical pain than women (34), thus potentially
explaining a stronger association between pain interference and polysubstance use among
men in the present analysis. Nonetheless, more research is needed to clarify these mixed
findings, including studies that consider variables such as hormone fluctuations.

There are several limitations to the present analysis. First, neither causality nor temporality
can be inferred from the present results given that this was a cross-sectional analysis.
Second, individuals in the present analysis were receiving inpatient detoxification and
stabilization treatment, and therefore findings might not generalize to non-treatment-seeking
individuals. In particular, pain severity, interference, and catastrophizing scores might have
been influenced by acute detoxification, even though participants were instructed not to
report pain due to withdrawal. Similarly, substance use in the month prior to detoxification,
including polysubstance use, might not be representative of typical substance use patterns.
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These findings might also have limited generalizability to racial and ethnically diverse
populations, give than over 90% of the present sample identified as Non-Hispanic White.

In addition, information was not collected on factors that might help explain findings of the
present analysis, such as motives for substance use. Furthermore, we did not collect
information on types of chronic pain (i.e., locations or medical diagnoses). Although specific
psychiatric diagnoses were extracted from patient’s charts, there was substantial variability
in the coding of diagnosis based on the treating clinician, with some using specific diagnoses
(e.g., major depressive disorder) and others using broad categories (e.g., mood disorder) or
provisional/tentative diagnoses (e.g., major depressive disorder, provisional, rule out bipolar
disorder). Thus, although we are confident in the broad designation of co-occurring
psychiatric disorder, the precision of specific diagnoses and variability in language limits our
ability to conduct disorder-specific analyses. The associations among pain interference and
catastrophizing and polysubstance use might be stronger and statistically significant among
certain subgroups, such as those with specific types of chronic pain and specific psychiatric
diagnoses, which should be investigated in future studies. We also did not assess medicinal
cannabis use, which may have limited the proportion of respondents endorsing cannabis use,
including those who used medical cannabis in combination with other substances. Lastly,
polysubstance use captured in the present analysis reflects the concurrent use of these
substances, as opposed to co-ingestion. Given that co-ingestion contributes to drug overdose,
future studies are needed to determine if pain interference and catastrophizing are associated
with co-ingestion of substances among those with chronic pain.

In conclusion, polysubstance use was common among those with SUD and co-occurring
chronic pain. We did not identify a main effect of either pain interference or catastrophizing
on polysubstance use in this sample. However, pain interference had a strong positive
association with polysubstance use among men and a weak positive association with
polysubstance use among those with alcohol use disorder. These subgroups might benefit
from intervention efforts targeting pain interference to reduce the concurrent use of multiple
substances. A number of psychological treatments for pain, including mindfulness-based
treatments and acceptance and commitment therapy, have demonstrated efficacy in reducing
pain interference among those with chronic pain (24). Future studies should continue
exploring explanations of findings in the present analysis (e.g., using multiple substances to
cope with pain and related negative affect), as well as correlates of polysubstance use among
women with chronic pain and those with opioid use disorder and chronic pain. It will also be
important to consider more nuanced patterns of polysubstance use among this population in
future work, including accounting for different combinations of substance use and
frequencies of substance use. Addressing polysubstance use among those with chronic pain
might have the potential to reduce pain-related distress and risk of overdose in this
population.
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Figure 1.
The association between pain interference and polysubstance use is stronger in men than in
women

Note: The polysubstance use variable represents the number of substances greater than one
that a participant used in the previous month (e.g., a value of zero for polysubstance use is
equivalent to one substance used in the previous month). Low pain interference = -1
standard deviation of the pain interference scores; high pain interference = +1 standard
deviation of the pain interference scores.
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Figure 2.
The association between pain interference and polysubstance use is positive in those with

alcohol use disorder but not those with opioid use disorder

Note: The polysubstance use variable represents the number of substances greater than one
that a participant used in the previous month (e.g., a value of zero for polysubstance use is
equivalent to one substance used in the previous month). Low pain interference = -1
standard deviation of the pain interference scores; high pain interference = +1 standard
deviation of the pain interference scores.
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Negative binomial regression models examining the association between pain interference and polysubstance

Table 3.

use
Variable b (SE) IRR (95% CI)  p-value
Model 1
Age -0.04 (0.01) 0.96 (0.95,0.97)  <0.001
Sex (Male=1) 0.13(0.13) 1.14(0.86,1.42)  0.304
Co-occurring Psychiatric Diagnosis (Yes=1)  0.10(0.12) 1.10(0.84,1.36)  0.425
Primary SUD (Opioid Use Disorder=1) 0.77 (0.14)  2.16(1.57,2.75) <0.001
Pain Severity 0.03(0.04) 1.03(0.96,1.10)  0.439
Pain Interference 0.05(0.03) 1.05(1.00,1.12) 0.059
Model 2
Sex x Pain Interference 0.16 (0.05)  1.17(1.06,1.23)  0.001
Primary SUD x Pain Interference -0.16 (0.05) 0.86(0.78,0.93)  0.001

Note: Model 2 included all variables in Model 1, as well as interaction terms shown in the table.
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Negative binomial regression models examining the association between pain catastrophizing and

polysubstance use

Table 4.

Variable b (SE) IRR (95% CI) p-value
Model 1
Age -0.04 (0.01)  0.96 (0.95,0.97)  <0.001
Sex (Male=1) 0.13(0.13) 1.14(0.85,1.42)  0.311
Co-occurring Psychiatric Diagnosis (Yes=1)  0.12 (0.12) 1.13(0.87, 1.40) 0.299
Primary SUD (Opioid Use Disorder=1) 0.78 (0.14)  2.19(1.60,2.78)  <0.001
Pain Severity 0.05(0.04) 1.05(0.97,1.13)  0.194
Pain Catastrophizing 0.004 (0.01) 1.00(0.995,1.01) 0.367
Model 2
Sex x Pain Catastrophizing 0.01(0.01) 1.01(0.996,1.03) 0.127
Primary SUD x Pain Catastrophizing -0.42 (0.28)  0.66 (0.30, 1.02) 0.131

Note: These models only included 233 participants, given that three participants in the study sample were missing Pain Catastrophizing Scale data.

Model 2 included all variables in Model 1, as well as interaction terms shown in the table.

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2021 September 02.



	Abstract
	Introduction
	Method
	Data Source and Participants
	Measures
	Statistical Analyses

	Results
	Descriptive Results and Bivariate Correlations
	Pain Interference and Polysubstance Use
	Pain Catastrophizing and Polysubstance Use

	Discussion
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

