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A B S T R A C T

Background:Co-prescribing benzodiazepines and opioids is relatively contraindicated due to the possible over-
dose risk. However, people living with HIV (PLWH) may have concurrent psychiatric and/or chronic pain di-
agnoses that may lead to the use of opioids and/or benzodiazepines for symptomatic treatment. Consequently,
some PLWH may be at-risk for the health harms associated with the co-prescribing of these medications. Given
this, the objectives of this study were to first examine the prevalence of opioids and benzodiazepines co-pre-
scribing, and second, to characterize patient factors associated with the co-prescribing of opioids and benzo-
diazepines among PLWH in British Columbia (BC), Canada.
Methods:Using data derived from a longitudinal BC cohort, we used bivariable and multivariable generalized

estimating equation models to establish the prevalence of a benzodiazepine and opioid co-prescription and
determine factors associated with this practice.
Results:Between 1996 and 2015, 14 484 PLWH were included in the study and were followed for the entire

study period. At baseline, 548 people (4%) were co-prescribed opioids and benzodiazepines, 6593 (46%) were
prescribed opioids only, 2887 (20%) were prescribed benzodiazepines only, and 4456 (31%) were prescribed
neither medication. A total of 3835 (27%) participants were prescribed both medications at least once during the
study period. Factors positively associated with concurrent opioid and benzodiazepine prescribing included:
depression/mood disorder [adjusted odds ratio (AOR)= 1.32; 95% confidence interval (CI)= 1.22–1.43] and
anxiety disorder (AOR=1.45; 95% CI= 1.27–1.66), whereas female sex (AOR=0.76; 95% CI=0.64-0.91)
and substance use disorder (SUD) (AOR=0.82; 95% CI= 0.74–0.90) were negatively associated with the
outcome.
Conclusion:Our findings indicate that co-prescription of opioids and benzodiazepines was seen at some point

during study follow-up in over a quarter of PLWH. Given the known risks associated with this prescribing
practice, future research can focus on the outcomes of co-prescribing among this patient population and the
development of strategies to reduce the co-prescribing of opioids and benzodiazepines.
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Introduction

The co-prescription of opioids and benzodiazepines is relatively
contraindicated due to possible overdose risk (Centres for disease
control & prevention, 2016). However, opioid and benzodiazepine co-
prescription remains an issue of concern globally, as it remains common
and in recent years, showed no downward trend (Jann, Kennedy, &
Lopez, 2014). For example, in the United States (US), incidence of co-
prescription of opioids and benzodiazepines increased by about 80%
between 2001–2013 (Sun et al., 2017). In a population of 337 095
people with a substance use disorder (SUD), receiving benzodiazepines
for more than seven days was a predictor of also receiving long-term
opioids (O’Brien et al., 2017). Moreover, in 144 535 patients from a
drug monitoring database undergoing drug testing, up to 25% were
using opioids and benzodiazepines concurrently (McClure, Niles,
Kaufman, & Gudin, 2017).

The harms of co-prescribing opioids and benzodiazepines have been
well-established in the literature, including possible overdose risk
through dangerous synergistic effects that can lead to respiratory de-
pression and mortality (Jones, Mogali, & Comer, 2012). For example,
studies have demonstrated that the co-prescription of opioids and se-
dative medications results in a 2.54 increased risk of non-fatal overdose
and a 1.56 increased risk of mortality (Kim et al., 2017; Weisberg et al.,
2015). Falls, fractures, and car accidents can also be increased with the
use of opioids and/or benzodiazepines (Huang et al., 2012; Leung,
2011).

In addition to the health harms to individuals, co-prescription of
opioids and benzodiazepines has been shown to strain healthcare re-
sources in developed settings: in the general population, people who
were co-prescribed opioids and benzodiazepines had over two times a
greater risk of emergency room visits compared to opioid users who did
not use benzodiazepines (Jann et al., 2014; Sun et al., 2017). Further-
more, people living with HIV (PLWH) from the Seek and Treat for
Optimal Prevention (STOP) HIV in BC cohort who were co-prescribed
opioids and benzodiazepines had a 58% higher risk of hospitalization
compared to those not being prescribed either medication (Ti et al.,
2017).

Despite the risks associated with the co-prescription of these med-
ications, PLWH often have concurrent psychiatric and/or chronic pain
diagnoses that may lead to the use of opioids and/or benzodiazepines
for symptomatic treatment. For example, an evidence-based review
reported that up to 38% of PLWH had an underlying anxiety disorder
(Kemppainen, MacKain, & Reyes, 2013), a condition often treated with
benzodiazepines (Wu, Wang, Katz, & Farley, 2013). Moreover, studies
have indicated that PLWH have a high prevalence of chronic pain
(Bruce et al., 2017) and are often prescribed opioid medications. Spe-
cifically, a study in the US showed that opioids were prescribed to up to
50% of PLWH (Kim et al., 2017). Additionally, people aging with HIV
are more likely to experience polypharmacy and be physiologically
compromised, and as such may be particularly at-risk for the health
harms associated with co-prescription (Edelman et al., 2013). Indeed,
this population experiences an excess risk of mortality from opioids and
benzodiazepines (Hazard Ratio [HR]=1.82) compared to people living
without HIV (HR=1.43) (Weisberg et al., 2015).

Given the intersection between HIV, mental health, chronic pain,
and substance use disorders, identifying factors associated with the co-
prescription of opioids and benzodiazepines is critical for future de-
velopment of interventions to prevent the harms associated with this
prescribing practice. Some cross-sectional studies point to the role that
mental health and other factors may play in being co-prescribed opioids
and benzodiazepines (Merlin et al., 2016; Saunders et al., 2012). For
example, a US study found that depression and anxiety, having public

or no medical insurance (vs private insurance), and age>50 were
associated with chronic co-prescription of opioids and sedatives (Merlin
et al., 2016). However, in BC, essential healthcare, including HIV care
and medication, are provided free of charge; thus, factors associated
with co-prescription may differ from the US setting. Additionally, there
are few studies on this topic among PLWH specifically, Merlin and
colleagues’ study being one in the current literature. As such, there may
be additional factors that may be associated with co-prescription that
were not captured previously (e.g., comorbidities, viral load and CD4).
Our study will thus add to the literature of co-prescription among
PLWH by examining the prevalence and correlates of co-prescription
longitudinally and in a Canadian context, as there is a paucity of data
originating from outside the US on this topic.

Methods

Study cohort design

Data were derived from the Seek and Treat for Optimal Prevention
(STOP) HIV/AIDS in BC cohort, which includes all people diagnosed
with HIV in BC between January 1996 and March 2015. The cohort is
comprised of the following linked databases: 1) the BC Centre for
Excellence in HIV/AIDS, which provides data on antiretroviral dis-
tribution, viral load and resistance testing, and CD4 cell count mea-
surement (BC Centre for Excellence in HIV/AIDS, 2014); 2) The BC
Centre for Disease Control, which provides data on HIV testing and new
HIV diagnosis (British Columbia Centre for Disease Control Public
Health Laboratory, 2016; British Columbia Centre for Disease Control,
2016); 3) Medical Service Plan (MSP) physician billing database, which
provides data on HIV and non-HIV physician services (British Columbia
Ministry of Health, 2016); 4) Discharge Abstract Database (DAD),
which provides data on hospital admissions and discharges (Canadian
Institute of Health Information, 2016); 5) the BC PharmaNet database,
which provides data on non-ART drug dispensations (British Columbia
Ministry of Health, 2014); and 6) BC Vital Statistics database, which
provides data on deaths (British Columbia Vital Statistics Agency,
2016). BC provides a government-funded universal healthcare system,
and each British Columbian is assigned a Personal Health Number
(PHN). Use of healthcare services can be tracked through PHNs, and
study participants were linked through each database via their PHN.
Participants were followed retrospectively from baseline until the end
of the study period. More details on this cohort can be found elsewhere
(Heath et al., 2014). This study has been approved by the University of
British Columbia/Providence Health Care research ethics board.

Measures

The main outcome variable was prescription of an opioid or ben-
zodiazepine, alone or together, derived from the PharmaNet database.
We defined co-prescription as the overlapping prescribing of opioids
and benzodiazepines for at least one day. Medications prescribed for
opioid agonist therapy (e.g., buprenorphine, methadone) were ex-
cluded from the outcome definition given that the inclusion of these
medications for the treatment of opioid use disorder may skew the re-
sults (see below). Similar to other studies investigating opioid and
benzodiazepine co-prescription (Ti et al., 2017), we categorized the
main outcome variable into four mutually exclusive levels: 1) opioid
and benzodiazepine co-prescription; 2) opioid use only; 3) benzodia-
zepine use only; 4) use of neither medication.

The main explanatory variables of interest were: sex (female vs
male); age (per 10-year increase); calendar year (per year increase);
depression diagnosis based on ICD-9/10 codes derived from MSP and
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DAD; anxiety diagnosis based on ICD-9/10 codes derived from MSP and
DAD; substance use disorder based on ICD-9/10 codes derived from
MSP and DAD, a prescription of methadone or buprenorphine/naloxone
derived from Pharmanet, or identification as a high-risk group derived
from the BC Centre for Disease Control or BC Centre for Excellence in
HIV/AIDS databases (Closson et al., 2017); Charlson comorbidity index
(CCI; per unit increase) derived from MSP and DAD; CD4 cell count (per
100 cells/mL increase) derived from the BC Centre for Excellence in
HIV/AIDS database; and viral load (per log 10 increase) derived from
the BC Centre for Excellence in HIV/AIDS database.

Explanatory variables were assessed as the closest measurement
prior to or on the start date for each prescription interval. For time-
varying variables, specifically CCI, CD4, and VL, if there was no mea-
sure captured within the six-month time window, the variable was
treated as missing. If a single patient had multiple discrete instances of
opioids and/or benzodiazepines prescriptions, explanatory variables
were measured for each prescription interval. If a person had no opioid
or benzodiazepine prescription, we considered their baseline to end of
follow-up to be one interval.

Statistical analyses

First, we calculated descriptive statistics on the study sample at
baseline, stratified by the four levels of the outcome described above.
For quantitative variables, we calculated the median, as well as the first
(Q1) and third (Q3) quartile. To estimate the unadjusted and adjusted
effect of demographic and clinical factors on opioid and benzodiazepine
co-prescription, we used generalized estimating equation models (GEE)
for binary outcomes with logit link for the analysis of correlated data,
using “not co-prescribed opioids and benzodiazepines” as the reference
group. Specifically, we first fitted each selected explanatory variable to
a bivariable GEE model with the main outcome of interest to obtain
unadjusted odds ratios (OR) and 95% confidence intervals (CI). Then, a
multivariable GEE model was fit using a statistical protocol based on
examination of the quasi-likelihood under the independence model
criterion (QIC) for GEE and p-values. First, a preliminary model was
constructed including all variables significantly associated with the
outcome in bivariable analyses at p < 0.10. Following this, each

variable with the highest p-value was removed sequentially, which
resulted in a final multivariable GEE model that included the set of
variables associated with the lowest QIC. We also tested collinearity
using variance inflation factor. All statistical analyses were computed
using SAS software version 9.4 (SAS Institute, Cary, NC) and all p-va-
lues were two-sided.

Results

A total of 14 484 individuals diagnosed with HIV were included in
the study between 1996 and 2015. At baseline, participants had a
median age of 38 years (Q1-Q3=31–45 years), and 11 671 (80.6%)
were male. Table 1 outlines demographic and clinical characteristics of
the study sample at baseline. At baseline, 548 (4%) were co-prescribed
opioids and benzodiazepines, 6593 (46%) were prescribed opioids only,
2887 (20%) were prescribed benzodiazepines only, and 4456 (31%) of
participants were prescribed neither opioids nor benzodiazepines.
Throughout the study period, a total of 3835 (27%) participants were
co-prescribed both medications at least once. Participants were co-
prescribed both medications for a median of 11 days (Q1-Q3=6–26
days), were prescribed opioids only for a median of 6 days (Q1-
Q3=4–11 days), and were prescribed benzodiazepines for a median of
19 days (Q1-Q3=9–31 days).

Table 2 presents the results from the bivariable and multivariable
GEE analyses for the main outcome variable (concurrent opioid and
benzodiazepine prescription). In bivariable analyses, a concurrent
opioid and benzodiazepine co-prescription was independently and po-
sitively associated with: presence of a depression/mood disorder
(OR=1.47; 95% CI=1.37–1.57), presence of an anxiety disorder
(OR=1.48; 95% CI=1.33–1.66), age (OR=1.16, 95%
CI= 1.11–1.22), and CCI (OR=1.08, 95% CI=1.06–1.10), whereas
being female (OR=0.78, 95% CI=0.67-0.90) and calendar year
(OR=0.73, 95%CI= 0.68-0.79) were negatively associated with co-
prescription of opioids and benzodiazepines. In a multivariable GEE
model, factors that remained positively associated with the outcome
included: depression/mood disorder (adjusted OR [AOR]=1.32; 95%
CI= 1.22–1.43), age (AOR=1.11, 95% CI= 1.04–1.18), CCI
(AOR=1.09, 95% CI= 1.07–1.11), and anxiety disorder (AOR=

Table 1
Baseline characteristics of 14 484 people living with HIV in British Columbia, Canada.

Characteristic Total (%) or median Co-prescription of opioids and benzodiazepines p - value

Yes (%)
(n=548)

No (%)
(n=13 936)

Drug prescribed (at baseline)
Overlap use for both medications 548 (3.8) 548 (100.0) 0
Opioids only 6593 (45.5) 0 (0) 6593 (47.3)
Benzodiazepines only 2887 (19.9) 0 (0) 2887 (20.7)
Neither medication 4456 (30.8) 0 (0) 4456 (32.0)

Sex <0.001
Female 2813 (19.4) 138 (25.2) 2675 (19.2)
Male 11 671 (80.6) 410 (74.8) 11 261 (80.8)

Age (median, Q1-Q3) 38 (31,45) 39 (33,45) 38 (31,45) 0.003
Calendar year (median, Q1-Q3) 2003 (1998, 2009) 1998 (1996, 2003) 2003 (1998,2009) <0.001
Depression/mood disorder <0.001
Yes 1823 (12.6) 111 (20.3) 1712 (12.3)
No 12 661 (87.4) 437 (79.7) 12 224 (87.7)

Anxiety disorder <0.001
Yes 777 (5.4) 60 (11.0) 717 (5.1)
No 13 707 (94.6) 488 (89.1) 13 219 (94.9)

Substance use disorder <0.001
Yes 3214 (22.2) 248 (45.3) 2966 (21.3)
No 11 270 (77.8) 300 (54.7) 10 970 (78.7)

Charlson comorbidity index (median, Q1-Q3) 4 (4,6) 5 (4,6) 4 (4,6) <0.001
Viral load (log10 copies/ml) (median, Q1-Q3) 3.7 (1.7,4.8) 4.3 (3.0,5.0) 3.7 (1.7, 4.8) < 0.001
CD4 cell count (cells/mm3) (median, Q1-Q3) 360 (200,540) 320 (130, 510) 360 (200, 542) 0.008
Q: quartile
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1.45; 95% CI=1.27–1.66). Substance use disorder (AOR=0.82; 95%
CI=0.74-0.90), calendar year (AOR=0.65, 95% CI= 0.59-0.72) and
female sex (AOR=0.76; 95% CI= 0.64-0.91) were negatively asso-
ciated with opioid and benzodiazepine co-prescription.

Discussion

Our findings indicate that co-prescription of opioids and benzodia-
zepines was frequent in this setting, seen in over a quarter of partici-
pants throughout the study period. The mean duration of use for both
opioids and benzodiazepines was 11 days. Since most guidelines cau-
tion against prescribing altogether (Centres for disease control & pre-
vention, 2016; College of Physicians & Surgeons British Columbia,
2016), there is a paucity of evidence on the impact of fairly short co-
prescription duration such as the one described in our study.

Our findings indicate that co-prescription of opioids and benzodia-
zepines was seen in over a quarter of participants throughout the study
period. In the only other study on co-prescription in PLWH we are
aware of, 24% (n=61) of people who were chronically prescribed
opioids (n= 253) were also co-prescribed sedatives (Merlin et al.,
2016). This accounts for only 4.1% of the total cohort (N= 1474) in
this study (Merlin et al., 2016). The high prevalence of co-prescribing in
the present analysis contrast with the provincial opioid prescribing
guidelines, in which the BC College of Physicians and Surgeons cautions
that “Physicians MUST NOT prescribe combinations of opioids with
benzodiazepines” (College of Physicians & Surgeons British Columbia,
2016). However, PLWH may have co-morbidities that may necessitate
the use of both medications (Bruce et al., 2017; Kemppainen et al.,
2013). As such, the complex health needs of PLWH may partially ex-
plain the high level of co-prescription reported in our study. Of note, in
our study, there was a significant downward trend of co-prescribing
over the study period. This is in contrast with other settings in the US,
where for example, in a population of patients prescribed opioids, the
co-prescription of benzodiazepine increased from 9% to 17% between
2001 and 2013 (Sun et al., 2017). Our finding may be due to a number
of reasons, including strict prescribing guidelines and risk of dis-
ciplinary action (Busse, Juurlink, & Guyatt, 2017). It is noteworthy that
the study period ended in March 2015; since then, Canada has seen a
significant increase in number of opioid prescriptions (i.e., increased by
6.8% between 2012 and 2016), thus potentially impacting co-pre-
scribing in the BC setting (Canadian Institute for Health Information,
2018). Future research should seek to explore co-prescribing in the
context of the ongoing opioid crisis.

Our findings showed a strong correlation between anxiety and mood
disorders and the co-prescription of opioids and benzodiazepines. These
findings are consistent with other studies. For example, in a US cohort
of primary care patients receiving opioids for non-cancer chronic pain,
61% of those who were co-prescribed opioids and benzodiazepines had
an anxiety disorder (Park et al., 2016). In another US cohort of PLWH,
symptoms of anxiety and depression were associated with almost twice
the odds of co-prescription of opioids and benzodiazepines (Merlin

et al., 2016). Of note, benzodiazepines and opioids are not re-
commended as first line or long-term treatment for anxiety and mood
disorders or pain, respectively, yet they are still widely prescribed to
treat these conditions (Baldwin et al., 2005; Busse & Craigie et al.,
2017; O’Brien et al., 2017; Olfson, King, & Schoenbaum, 2015). In light
of the possible health harms associated with opioid and benzodiazepine
use, and particularly with co-prescription (Jones et al., 2012), ex-
panding the treatment toolbox to treatment modalities that extend
beyond pharmacotherapeutic options may be warranted, and alter-
native methods for pain and anxiety management should be considered.
For example, cognitive behavioural therapy, mindfulness-based thera-
pies, and biofeedback have shown to be effective for chronic pain, de-
pression, and anxiety (Gould, Otto, Pollack, & Yap, 1997; Hofmann,
Sawyer, Witt, & Oh, 2010; Moore, 2000; Morley, Eccleston, & Williams,
1999; Morone, Greco, & Weiner, 2008; Sudak, 2012; Tsai, Chen, Lai,
Lee, & Lin, 2007). While acknowledging that financial coverage for
these alternative forms of therapy remains limited, exploring these al-
ternative methods of pain or psychiatric disorder management could
lessen the reliance on pharmacotherapies, and lower the harms caused
by the use of opioids and psychiatric medication.

Our study reported a negative association with SUD and co-pre-
scription of opioids and benzodiazepines, which may be partially ex-
plained by the hesitancy of healthcare providers to prescribe opioids to
people with a history of SUD. A study conducted in BC reported that
66% of a cohort of people who inject drugs were denied prescription
analgesia for reasons including “accusations of drug seeking” (44% of
participants) (Voon et al., 2015). According to a qualitative study
conducted in the US, some physicians were reluctant to prescribe
opioids for fear of “being deceived” by their SUD patients or “being
manipulated into inappropriate prescribing” (Merrill, Rhodes, Deyo,
Marlatt, & Bradley, 2002). Another study suggested that other mis-
conceptions such as believing that prescribing opioids can cause ad-
diction relapse may lead to under-prescribing of opioids for this specific
population (Alford, Compton, & Samet, 2006). However, people with a
history of SUD are a complex patient population with commonly oc-
curring concurrent chronic pain and psychiatric illnesses that may re-
quire treatment (Alford et al., 2006; Morasco et al., 2011; Weisner
et al., 2009). Therefore, future studies should explore strategies on how
to best manage these concurrent illnesses while minimizing the risks
associated with co-prescription in this population.

We found that being female was associated with a lower risk of
being co-prescribed opioids and benzodiazepines. This finding was in-
consistent with the literature, where studies showed that women were
prescribed opioids (Campbell et al., 2010; O’Brien et al., 2017), ben-
zodiazepines (Martinez-Cengotitabengoa et al., 2016; O’Brien et al.,
2017), or both (Merlin et al., 2016; Saunders et al., 2012), at a higher
prevalence than men. However, in the context of HIV, it is known that
women across jurisdictions experience barriers to accessing healthcare
services (Johnson et al., 2015; Stevens & Keigher, 2009; Tapp et al.,
2011), with fear of stigma and disclosure as reasons for not accessing
these essential services (Johnson et al., 2015). In BC, where HIV

Table 2
Bivariable and multivariable generalized estimating equation analyses of factors associated with opioids and benzodiazepines co-prescription.

Characteristic Odds Ratio (OR)

Unadjusted OR (95% Confidence Interval) Adjusted OR (95% Confidence Interval)

Sex (female vs male) 0.78 (0.67–0.90) 0.76 (0.64–0.91)
Age at baseline (per 10-year increase) 1.16 (1.11–1.22) 1.11 (1.04–1.18)
Calendar year (per 10-year increase) 0.73 (0.68–0.79) 0.65 (0.59–0.72)
Depression/mood disorder (yes vs no) 1.47 (1.37–1.57) 1.32 (1.22–1.43)
Anxiety (yes vs no) 1.48 (1.33–1.66) 1.45 (1.27–1.66)
Substance use disorder (yes vs no) 0.95 (0.88–1.03) 0.82 (0.74–0.90)
Charlson comorbidity index (per unit increase) 1.08 (1.06–1.10) 1.09 (1.07–1.11)
CD4 cell count (per 100 cells/mm3) 1.00 (0.98–1.03) 1.02 (1.00–1.05)
Viral load (per log10 copies/ml) 1.04 (1.02–1.07) 1.03 (1.00–1.07)
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treatment and care are available without financial barriers, studies have
demonstrated that frequent drug use and higher engagement in street-
involved survival activities contribute to women’s marginalization from
the healthcare system (Tapp et al., 2011). Alternatively, the negative
association between female sex and co-prescription may reflect women
living with HIV receiving better, evidence-based care. There is room for
future studies to delineate the factors behind the negative association
between co-prescription and female sex.

This present study has limitations. First, administrative data was
utilized, and as such, certain diagnoses including psychiatric disorders
or SUD may have been undetected, and thus not captured, or been in-
appropriately coded. However, the definitions we used have been
previously used in other published studies (Closson et al., 2017).
Second, our study did not capture the illicit use of opioids or benzo-
diazepines as the PharmaNet database only captures opioids and ben-
zodiazepines that are prescribed (British Columbia Ministry of Health,
2014). Third, as is common with health administrative data, only par-
ticipants who interacted with the healthcare system will be captured;
thus, we may have missed a subgroup of PLWH who have never in-
teracted with the healthcare system. Nevertheless, over a 19-year
period, we believe this subgroup to be very minimal. Fourth, since our
study ended in March 2015, we failed to capture recent trends in opioid
prescriptions. Given the emergence of an opioid overdose epidemic in
2016 (Government of British Columbia, 2016), future research should
seek to explore the impact of co-prescribing post 2015. Fifth, a type 1
statistical error is possible due to the large sample size. Lastly, this
study was conducted in BC, where HIV treatment and related medical
care are free of charge. This may limit the generalizability of these
findings to other jurisdictions with different drug dispensation and
healthcare systems.

In this study, the prevalence of co-prescribing was found to be high,
almost a quarter of a cohort of PLWH. We reported that having anxiety
or a mood disorder to be positively associated with opioid and benzo-
diazepine co-prescription among PLWH, while the presence of a SUD
and being female was negatively associated with this outcome. This
study adds to the body of knowledge on this topic by reporting data on
the issue of PLWH and co-prescription in a universal healthcare setting.
Given the known risks associated with this prescribing practice, future
research can focus on the outcomes of co-prescribing among this patient
population and the development of strategies to reduces the co-pre-
scribing of opioids and benzodiazepines.
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