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Aim: Given that co-occurring pain is prevalent among people who use drugs (PWUD), we 
sought to explore the effect of pain severity on accessing addiction treatment.
Methods: Data were derived from two prospective cohort studies of PWUD in 
Vancouver, Canada from June 2014 to May 2016. Multivariable generalized linear 
mixed-effects multiple regression (GLMM) analyses were used to investigate the asso-
ciation between average pain severity and self-reported inability to access addiction 
treatment.
Results: Among 1348 PWUD, 136 (10.1%) reported being unable to access addiction 
treatment at least once over the study period. Individuals who reported being unable to 
access addiction treatment had a significantly higher median average pain severity score 
(median=5, IQR=0–7) compared to individuals reporting no inability to access addiction 
treatment (median=3, IQR=0–6, p=0.038). Greater pain severity was independently asso-
ciated with higher odds of reporting inability to access addiction treatment (AOR: 1.75, 95% 
CI: 1.08–2.82 for mild-moderate vs no pain; AOR: 1.98, 95%CI: 1.27–3.09 for moderate- 
severe vs no pain).
Conclusion: PWUD with greater pain severity may be at higher risk of being unable to 
access addiction treatment, or vice versa. While further research is needed to confirm causal 
associations, these data suggest that there may be underlying pathways or mechanisms 
through which pain may be associated with access to addiction treatment for PWUD.
Keywords: pain, addiction, substance use, health services, opioid agonist treatment, 
methadone

Plain Language Summary
Pain is common among people who use drugs, yet the effect of pain on the ability for 
this population to access addiction treatment has not yet been thoroughly explored. We 
examined data from two prospective cohort studies of people who used drugs in 
Vancouver, Canada from June 2014 to May 2016. Among 1348 people who used 
drugs, 10% reported inability to access addiction treatment, and 75% reported pain at 
least once during the study period. We found that people with more severe pain were 
significantly more likely to report that they were unable to access addiction treatment. 
Participants with the highest pain severity were nearly twice as likely to report inability 
to access addiction treatment compared to participants reporting no pain. These results 
suggest that, among people who use drugs, pain severity and access to addiction treat-
ment may be related to each other, although further research is needed to fully under-
stand how these factors may influence one other.
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Introduction
The crisis of opioid-related overdose continues to devas-
tate communities across North America.1 Given that 
opioid addiction has been recognized as a major risk factor 
for morbidity and mortality, there is an urgent need to 
expand access to addiction treatment.2 People who use 
drugs (PWUD) demonstrate a high prevalence of co- 
occurring pain,3 and pain in this population may be asso-
ciated with poorer addiction treatment outcomes such as 
increased risk of relapse4 and lower rates of retention in 
treatment and abstinence.5 Despite this, the impact of pain 
on the ability of PWUD to access addiction treatment has 
not been thoroughly investigated. Therefore, this study 
seeks to investigate the association between pain severity 
and ability to access addiction treatment among PWUD.

Methods
This study utilizes data from two ongoing prospective cohort 
studies of PWUD in Vancouver, Canada: the Vancouver 
Injection Drug Users Study (VIDUS) and the AIDS Care 
Cohort to evaluate Exposure to Survival Services 
(ACCESS).6 These cohorts recruit participants through com-
munity-based methods such as street outreach. Individuals 
are eligible for the studies if they are at least 18 years of age; 
have injected illicit drugs in the month prior to enrollment 
(VIDUS) or used an illicit drug other than, or in addition to, 
cannabis in the month prior to enrollment (ACCESS); and 
are HIV-seronegative (VIDUS) or HIV-seropositive 
(ACCESS). Participants provide written informed consent, 
answer questionnaires administered by an interviewer at 
baseline and semi-annual visits, and receive a $40 (CAD) 
stipend at the end of each visit. While participants are encour-
aged to complete follow-up interviews every six months, the 
timing of interviews may vary depending on when indivi-
duals return for their follow-up interviews, which may not 
take place at exactly six months after their previous inter-
view. In other words, participants are eligible to return for 
a follow-up interview so long as at least six months have 
passed since their last interview. These studies receive ethical 
approval from the University of British Columbia and 
Providence Health Care Research Ethics Boards.

The present study includes data from the interviewer- 
administered questionnaires that were conducted between 
June 1, 2014 (the date at which the Brief Pain Inventory 
was first included in the cohort questionnaires) and 
May 31, 2016. Observations with missing responses to 
the primary outcome and explanatory variables of interest 

were excluded. The primary dependent variable was 
inability to access addiction treatment, which was ascer-
tained using the question: “In the last six months, have you 
ever tried to access any drug/alcohol treatment program 
but were unable to?” (yes vs no).

The primary independent variable was average pain 
severity, which was derived using the zero-to-10 average 
past-week pain scale of the Brief Pain Inventory Short 
Form (BPI-SF). To assess dose-response effects, average 
pain severity was initially categorized into none (0), mild 
(1–4), moderate (5–6), and severe (7–10), which have 
been identified as optimal cut-points in the literature.7 

However, due to small cell counts for the outcome in the 
mild pain category when using these cut-points (inability 
to access addiction treatment: n=46, 24, 46, and 48 for no, 
mild, moderate, and severe pain, respectively), the moder-
ate pain category was collapsed in order to spread its 
sample size evenly across categories, and the cut-points re- 
defined as: none (0), mild-moderate (1–5), and moderate- 
severe (6–10) (n=46, 48, and 70, respectively, reporting 
inability to access addiction treatment). To assess linear 
trends with pain severity, the models were replicated with 
pain severity as a numeric (ie, noncategorical) variable.

Potentially confounding variables, which were identified 
based on conceptual and demonstrated associations with 
pain and inability to access addiction treatment,8 included: 
age (per year older); HIV serostatus (positive vs negative); 
hepatitis C serostatus (positive vs negative); gender (male 
vs female or other); ethnicity (white vs other); homelessness 
(yes vs no); highest education completed (≥ vs <high school 
completion); incarceration (yes vs no); having been 
attacked, having been assaulted, or having suffered from 
violence (yes vs no); having ever been diagnosed with 
a mental illness (yes vs no); nonfatal overdose (yes vs no); 
heroin use (≥ vs <daily); prescription opioid use (≥ 
vs <daily); cocaine or crack use (≥ vs <daily; collapsed 
into one variable due to small frequencies when disaggre-
gated); methamphetamine use (≥ vs <daily); and heavy 
alcohol use (more than four drinks per day or 14 drinks 
per week for men, or more than three drinks per day or 
seven drinks per week for women). The covariate of having 
been attacked, having been assaulted, or having suffered 
from violence was selected as a potential confounder given 
its demonstrated association with pain and inability to 
access addiction treatment in other research,8 as well as on 
the basis of some clinical policies in which a patient demon-
strating violence may be “red flagged,” discharged, banned, 
or otherwise managed in ways that may affect the patient’s 
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access to health services.9–11 The recall period for these 
variables was the six months before the interview visit, 
unless indicated otherwise. Current enrollment in addiction 
treatment was not included as a confounder as it did not 
show statistical significance. Furthermore, because the recall 
period for inability to access addiction treatment was 
defined as any point within the six months prior to 
a participant’s interview, the sample was not restricted to 
individuals who were not enrolled in addiction treatment, 
given the possibility that an individual could have initially 
been unable to access treatment at some point prior to 
successful enrollment.

Descriptive characteristics of the study sample were exam-
ined using Pearson’s chi-squared tests and Mann–Whitney 
U-tests. Then, we used generalized linear mixed-effects mod-
els (GLMMs) with logit link and binomial distribution to 
determine the effect of pain on inability to access addiction 
treatment.12 Random intercepts were applied to account for 
random variation and repeated measurements from the same 
participants over time. The random intercept that was specified 
in the model functioned to account for unmeasured individual- 
specific confounding that is fixed over time from individuals 
who contributed to multiple observations during the study 
period.13 Bivariable GLMMs were examined between the 

dependent and independent variables, from which significant 
(p≤0.1) variables were used in a multivariable confounding 
GLMM.14 Unless indicated otherwise, two-sided p-values 
were used, and p<0.05 was defined as statistical significance. 
R version 3.1.1 (R Foundation for Statistical Computing, 
Vienna, Austria, 2016) was used for all analyses.

Results
During the study period, 1348 participants completed at least 
one study interview and were eligible for inclusion in this 
analysis. After excluding 38 observations with missing 
responses to the primary dependent or independent vari-
ables, participants in this sample contributed 4240 complete 
observations with a median of four (IQR: 3–4) follow-up 
visits. At the start of the study period, the total study sample 
was 64.6% male, 55.4% white, and had a median age of 49 
years (IQR: 41–55 years). The median average pain severity 
score at baseline for the total sample was 3 (IQR: 0–6). In 
total, 136 (10.1%) participants reported inability to access 
addiction treatment at least once during the study period, and 
1008 (74.8%) participants reported an average pain severity 
of ≥1 at least once during the study period.

Figure 1 shows the distribution of average pain severity 
scores stratified by inability to access addiction treatment. 

Figure 1 Distribution of average pain severity scores stratified by ability to access addiction treatment (n=1348 contributing to 4240 observations).
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Participants reporting inability to access addiction treat-
ment displayed a significantly higher median average pain 
severity (median=5, IQR=0–7) compared to participants 
reporting no inability to access addiction treatment (med-
ian=3, IQR=0–6, p=0.038).

As indicated in Table 1, a dose-response relationship was 
observed between higher average pain severity and inability to 
access addiction treatment in both bivariable and multivariable 
analyses. After controlling for significant confounders, the 
adjusted odds of reporting inability to access addiction treat-
ment increased from 1.75 (95%CI: 1.08–2.82) to 1.98 (95% 
CI: 1.27–3.09) for mild-moderate and moderate-severe aver-
age pain, respectively. Likewise, using numeric pain severity 
in the trend test, a significant association was observed with 
inability to access addiction treatment in both bivariable (OR: 
1.11, 95%CI: 1.04–1.18) and multivariable analyses (AOR: 
1.10, 95%CI: 1.04–1.17) adjusted for the same covariates as 
the categorical pain model.

Discussion
In this study of 1348 people who use illicit drugs, 10.1% 
reported inability to access addiction treatment, and 74.8% 
reported pain at least once during the study period. Average 
pain severity was associated with increased odds of reporting 
inability to access addiction treatment in a dose-response 
relationship. In the highest pain severity category, partici-
pants reported inability to access addiction treatment at 
nearly twice the odds compared to participants reporting no 
pain. Median average pain severity scores were also signifi-
cantly higher for participants reporting inability to access 
addiction treatment. These results suggest that, among 
PWUD, higher pain severity appears to be significantly asso-
ciated with inability to access addiction treatment.

The dose-response relationship between greater pain 
severity and inability to access addiction treatment in this 
study is concerning. Notably, the outcome being examined 

was the inability to access addiction treatment despite having 
tried to access such services, suggesting that individuals were 
actively seeking treatment but were faced with barriers when 
they attempted to do so. In light of the ongoing opioid over-
dose crisis, reducing barriers and increasing accessibility to 
addiction treatment is an urgent public health priority. In this 
regard, these findings suggest that pain may pose a significant 
barrier to accessing addiction treatment for PWUD. While 
there is a paucity of other literature on the role of pain in 
accessing addiction treatment, other studies have found that 
pain is a significant concern among individuals seeking addic-
tion treatment,5,15–18 and that persistent pain among indivi-
duals enrolled in addiction treatment is associated with 
increased likelihood of substance use severity and frequency, 
positive urine drug screens, shorter treatment duration, hospi-
talization, and relapse; decreased likelihood of abstinence; and 
higher costs associated with health service utilization (ie, 
inpatient, medical, psychiatric, and other service costs).5,19–21 

Pain may present a significant challenge to accessing addiction 
treatment due to the scarcity of evidence-based guidelines for 
pain management among individuals in addiction treatment— 
particularly for individuals on opioid agonist treatment who 
have concurrent pain and may require significantly higher 
doses compared to individuals without concurrent pain.22–25 

Other possible reasons why pain may be associated with 
inability to access addiction treatment may include clinic 
policies that may prohibit the treatment of non-addiction 
related health concerns; physical mobility or geographic bar-
riers that may limit the ability of individuals experiencing pain 
to access treatment services; stigma or past negative health- 
care experiences related to pain or substance use; or long wait 
times that may be difficult for a person experiencing pain to 
endure.8,26,27 Further research is needed to explore the under-
lying pathways or mechanisms through which pain may be 
associated with accessibility of addiction treatment.

Table 1 Bivariable and Multivariable Generalized Linear Mixed Multiple Regression Analyses of Effect of Average Pain Severity on Self- 
reported Inability to Access Addiction Treatmenta Among People Who Use Drugs (n=1348)

Unadjusted Adjusteda

Average Pain Severityb Odds Ratio (95%CI) p-value Odds Ratio (95%CI) p-value

None (reference)
Mild-moderate (1–5) 1.74 (1.07–2.83) 0.027 1.75 (1.08–2.82) 0.023

Moderate-severe (6–10) 2.17 (1.37–3.43) 0.001 1.98 (1.27–3.09) 0.003

Notes: aAdjusted for confounders found to be significant at the level of p≤0.1 in the bivariable analyses (ie, age, ethnicity, homelessness, incarceration, violence, mental 
illness, overdose, heroin use, prescription opioid use, methamphetamine use, and heavy alcohol use). Activities/events refer to the six months prior to the participant’s 
interview. bAverage pain severity estimates as a numeric (ie, noncategorical) variable: unadjusted OR=1.11, 95%CI: 1.04–1.18, p<0.001; AOR (adjusted for same covariates as 
above adjusted model)=1.10, 95%CI: 1.04–1.17, p=0.002.
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There are limitations to this study that should be noted. The 
use of self-reported data in this study is subject to socially 
desirable reporting and recall bias. In addition, the outcome of 
interest categorized people who attempted to access addiction 
treatment but were unable to, and compared these individuals 
both to those who did not attempt to access treatment, as well 
as those who accessed treatment without barriers. Thus, the 
effect of pain on addiction treatment need or uptake could not 
be separately examined in this study. Furthermore, the present 
analysis was intentionally not restricted to individuals with 
chronic or persistent pain only, as access to addiction treatment 
may be influenced both by acute or chronic pain equally. 
However, acute vs chronic pain may be addressed differently 
in different treatment settings, which may result in different 
barriers to accessing treatment depending on the type of pain 
manifested, although such differences could not be discerned 
in this study. The temporal relationships underlying the asso-
ciation between pain and inability to access addiction treat-
ment also cannot be fully understood from this analysis, 
particularly as it was not explicitly asked in the questionnaire 
whether pain was a reason for inability to access addiction 
treatment, and we compared past-week pain severity to past- 
six month inability to access addiction treatment. While stu-
dies have found that past-week pain severity scores are similar 
to pain scores obtained using longer reference periods,28 there 
is potential for bias in this study due to the differing recall 
periods of the variables under investigation. Finally, these 
results may not be generalizable to other populations of 
PWUD in other settings in which accessibility of health ser-
vices and addiction treatment may differ, especially since the 
present study’s setting included universal, no-cost access to 
medical care and primary care clinics that endorse harm 
reduction.

Conclusion
In this study of PWUD, higher pain severity was signifi-
cantly and independently associated in a dose-response 
relationship to higher odds of reporting inability to access 
addiction treatment. Based on these results, we infer that 
among PWUD, pain may be an important factor warrant-
ing assessment and treatment given its potential associa-
tion with inability to access addiction treatment, 
particularly among a population at high risk for morbidity 
and mortality related to self-medication of pain. At the 
same time, efforts to improve access to addiction treatment 
may assist PWUD in having pain management and other 
medical needs addressed, thereby lessening the potential 
for pain-related risks and harms among this population.
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