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ABSTRACT 

OBJECTIVE:  To estimate the prevalence of concurrent 
prescription opioid and non-opioid controlled substance 
use in Rhode Island (RI).

METHODS: We conducted a cross sectional observation-
al study using data from the RI Prescription Drug Mon-
itoring Program on controlled substance prescriptions 
dispensed in 2018. We estimated the prevalence of concur-
rent use of other prescribed controlled substances among 
adults who received at least one opioid prescription. 

RESULTS:  In 2018, 142,692 RI adult residents received 
at least one opioid prescription, of whom 25.1% (99% 
confidence interval [CI]: 24.8-25.4) were concurrently 
prescribed at least one other controlled substance, in-
cluding benzodiazepines (17.0%, 99% CI: 16.8–17.3), 
medications for insomnia (4.0%, 99% CI: 3.9–4.2), and 
stimulants (3.8%, 99% CI: 3.6–3.9). 

CONCLUSION:  The concurrent use of prescription opi-
oids and other prescribed controlled substances is com-
mon. Our findings suggest an urgent need to imple-
ment focused initiatives to address controlled substance  
polypharmacy to reduce the risk of overdose.

KEYWORDS:  opioids, benzodiazepines, stimulants, 
controlled substances, Z-drugs  

INTRODUCTION

In response to a citizen’s petition submitted by Drs. Leana 
Wen, Commissioner of Health for the Baltimore City 
Department of Health, and Nicole Alexander-Scott, Direc-
tor of the Rhode Island Department of Health,1 the US Food 
and Drug Administration (FDA) in 2016 added a black box 
warning to all opioid and benzodiazepine labels on the risk of 
respiratory depression and fatal overdose when these agents 
are used concurrently.2 The FDA also noted that adverse  
outcomes are associated with the concurrent use of non- 
benzodiazepine sedative hypnotics. Despite this warning, 
from July 2017 through June 2018, approximately one third 
of all fatal opioid-involved overdoses in the US involved ben-
zodiazepines and, when limited to prescription opioid-in-
volved overdoses specifically, roughly half (49%) involved 
benzodiazepine use.3 

RI has been significantly impacted by the overdose epi-
demic. Between 2009 and 2018, 1,197 fatal overdoses 
involving prescription opioids occurred in RI.4 As controlled 
substance polypharmacy increases the risk of fatal and non-
fatal opioid overdoses, the objective of our study was to esti-
mate the prevalence of concurrent utilization of prescription 
opioids and non-opioid controlled substances in RI.

METHODS

We conducted a cross sectional study analyzing data from 
the RI Prescription Drug Monitoring Program (PDMP) 
from 2018. The RI PDMP includes controlled substances 
dispensed by all community pharmacies with a controlled 
substance registration in RI and includes information on 
controlled substances dispensed to RI-residents by pharma-
cies in neighboring states. More details about the RI PDMP 
are available at the RI Department of Health website.5 

For this analysis we excluded patients who received loz-
enge and troche forms of fentanyl, and certain suppository 
and liquid opioid formulations of hydromorphone, meperi-
dine, methadone, morphine, opium, and oxycodone, which 
are generally prescribed during end-of-life care when the 
risks and benefits of medication use may be weighed dif-
ferently than use for acute or chronic pain relief. We also 
excluded prescriptions that are not known to significantly 
increase the risk of overdose when co-prescribed with opi-
oids, including: antidiarrheals, anabolic steroids, human 
growth hormone, and testosterone. We also excluded gel 
forms of benzodiazepines used to treat seizures. Buprenor-
phine-containing products were also excluded as this medi-
cation is more often prescribed for opioid use disorder than 
for pain,6-7 and we could not determine the indication for use 
from the available data. In addition, we excluded patients 
who were not RI residents because the RI PDMP would not 
have information about all other controlled medications 
that have been dispensed by pharmacies outside of RI to 
non-RI residents. 

We identified all patients who received at least one opioid 
prescription during 2018, and then determined if the patient 
concurrently received benzodiazepines, non-benzodiazepine 
sedatives (the “Z-drugs” zolpidem, eszopiclone, and zale-
plon), stimulants, or a non-opioid controlled substance of 
any type (other than the types of medications excluded). 
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We sought to identify all patients with recent access to 
both opioid and non-opioid controlled medications, irrespec-
tive of the number of days of overlap. Therefore, consistent 
with other work,8 concurrent utilization was defined as at 
least one day of medication overlap according to the pre-
scription fill dates and days’ supply of medication, for any 
quantity dispensed. We calculated 99% confidence inter-
vals (CIs) for prevalence estimates and used a significance 
threshold of p<0.01 for Chi-square tests of subgroup com-
parisons. Multivariable logistic regression was performed to 
estimate the odds of concurrent use of prescription opioid 
and non-opioid controlled substances, adjusted for patient 
sex, age group, payment method, and county of residence. 
Because it appeared that Medicare Advantage plans were 
often misclassified as “commercial insurance” in the RI 
PDMP dataset, a payment type 
of “commercial insurance” was 
reclassified as “Medicare” if 
the patient was age 65 or older. 
In addition, we dichotomized 
Medicare payment type by age 
to determine rates of concur-
rent use among Medicare ben-
eficiaries under 65 years of age 
who qualify based on having 
a long-term disability or end 
stage renal disease (ESRD). Pay-
ment method and county were 
assigned according to the most 
recently dispensed opioid pre-
scription. Analyses were per-
formed using SAS version 9.4.  
The study was approved by the 
Institutional Review Boards at 
the RI Department of Health and  
the University of Rhode Island.

RESULTS
In 2018, there were 142,692 
adult RI residents who received 
at least one opioid prescription 
dispensed by a RI licensed phar-
macy [Table 1]. Women com-
prised 59% of these residents, 
and the most frequent payment 
type was commercial insurance 
(43.0%), followed by Medicare 
(27.8%), Medicaid (13.6%) and 
cash (12.3%). Approximately 
30% of subjects were age 65 
or older and more than half of 
patients (56.8%) lived in Provi-
dence County.

One in four patients who received an opioid prescription 
also received an overlapping prescription for a non-opioid 
controlled substance (38,150/142,692; 25.1%; 99% CI: 24.8–
25.4). Women had a higher prevalence of concurrent use 
than men: 27.9% (99% CI: 27.5–28.3) versus 21.0% (99% 
CI: 20.5–21.4), respectively. Patients aged 50 to 64 years of 
age had the highest prevalence of concurrent utilization of 
opioids and other controlled substances when compared to 
other age groups (29.1%, 99% CI: 28.6–29.7). Concurrent use 
was particularly high among patients younger than 65 years 
who paid with Medicare insurance at 41.3% (99% CI: 40.0–
42.6, n = 3,747). The non-opioid class with the highest prev-
alence of concurrent utilization was benzodiazepines, with 
17.0% (99% CI: 16.8–17.3) having at least one day overlap 
with a benzodiazepine and opioid prescription [Table 2]. The 
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Demographics

Patients 
with at Least 

1 Opioid 
Dispensing

n

Patients with Overlapping 
Dispensings for Opioid  

and Non-Opioid  
Controlled Substance

n (%), [99% CI]

Adjusted Odds of Concurrent 
Use of Prescription  

Opioid and Non-Opioid 
Controlled Substances*^

aOR (95% CI)

Overall 142,692 35,744 (25.1%), [24.8%–25.4%]

Age, years

18–34 20,239 2,743 (13.6%), [12.9%–14.2%] 0.47 (0.45–0.50)

35–49 28,960 7,356 (25.4%), [24.7%–26.1%] Reference

50–64 49,385 14,384 (29.1%), [28.6%–29.7%] 1.20 (1.16–1.24)

65–74 25,385 7,011 (27.6%), [26.9%–28.3%] 1.12 (1.05–1.20)

75+ 18,723 4,250 (22.7%), [21.9%–23.5%] 0.82 (0.77–0.88)

Sex

Men 59,174 12,405 (21.0%), [20.5%–21.4%] Reference

Women 83,478 23,319 (27.9%), [27.5%–28.3%] 1.54 (1.50–1.58)

Payment Method

Commercial Insurance 61,361 13,683 (22.3%), [21.9%–22.7%] Reference

Medicaid 19,352 5,135 (26.5%), [25.7%–27.4%] 1.31 (1.26–1.36)

Medicare<65 9,072 3,747 (41.3%), [40.0%–42.6%] 2.13 (2.04–2.24)

Medicare≥65 30,561 8,181 (26.8%), [26.1%–27.4%] 1.25 (1.16–1.33)

Cash 17,503 3,775 (21.6%), [20.8%–22.4%] 0.98 (0.92–1.03)

Other 4,843 1,223 (25.3%), [23.6%–26.9%] 1.30 (1.21–1.41)

County of Residence

Providence 81,066 19,610 (24.2%), [23.8%–24.6%] Reference

Kent 27,459 7,488 (27.3%), [26.6%–28.0%] 1.17 (1.13–1.21)

Washington 18,239 4,565 (25.0%), [24.2%–25.9%] 1.06 (1.02–1.10)

Bristol 5,857 1,505 (25.7%), [24.2%–27.2%] 1.10 (1.03–1.17)

Newport 10,071 2,576 (25.6%), [24.5%–26.7%] 1.05 (1.00–1.11)

Table 1. Concurrent Use of Prescription Opioid and Non-Opioid Controlled Substances,  

Overall and by Patient Characteristics

aOR: Adjusted Odds Ratio; CI= confidence interval; 40 patients had missing information for gender

* Multivariable analysis including patient sex, age group, payment type and RI county of residence. 

^Statistically significant results in bold font
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prevalence of concurrent use of opioids and non-opioid con-
trolled substances was lower for Z-drugs for insomnia (4.0%, 
99% CI: 3.9–4.2) and stimulants (3.8%, 99% CI: 3.6–3.9). 

The multivariable logistic regression analysis identified  
several factors associated with increased odds of concur-
rent use of opioid and non-opioid prescribed controlled 
substances. Patients who paid for their prescription with 
Medicaid insurance had 31% higher odds of concurrent 
use, as compared with patients using commercial insurance 
(adjusted OR [aOR]: 1.31, 95% CI 1.26–1.36), adjusting for 
sex, age group, and county of residence. People under 65 
years of age who paid with Medicare insurance had more 
than twice the odds of those using commercial insurance 
to concurrently utilize prescription opioids and non-opi-
oid controlled substances (aOR: 2.13, 95% CI: 2.04–2.24). 
Women had 54% higher odds of concurrent use of opioids 
and other prescribed controlled substances as compared to 
men (aOR: 1.54, 95% CI: 1.50–1.58). 

DISCUSSION
One in four adult RI residents (25%) who received a pre-
scription for an opioid medication in 2018 also concurrently 
received at least one pharmacy-dispensed non-opioid con-
trolled substance, most frequently a benzodiazepine (17%). 
Even though a smaller percentage of patients concurrently 
received a sedative-hypnotic “Z-drug” or a stimulant med-
ication (roughly 4% for each category), this represents a 
substantial number of RI residents utilizing each of these 

combinations (5,731 and 5,356 patients, 
respectively). The concurrent utiliza-
tion observed in our study occurred even 
with warnings built into electronic pre-
scribing and dispensing systems, and the 
widespread availability of the PDMP for 
reviewing patients’ controlled substance 
prescription history. 

Since July 2018, pharmacists and pre-
scribers are required to check patients’ 
controlled substance prescription history 
in the PDMP prior to prescribing/dispens-
ing an opioid for the first time and every 
3-months for chronic opioid therapy.5 It 
is also recommended that the PDMP is 
checked prior to prescribing/dispensing a 
benzodiazepine or sedating medication.5 
Our findings suggest that either prescrib-
ers and/or pharmacists did not check the 
PDMP before prescribing/dispensing these 
controlled substances (i.e., were unaware of 
the concurrent use), or they considered the 
benefit of the combination to exceed the 
substantial risk of morbidity and mortality. 
The 2018 regulations, which were made 

aware to all controlled substance prescribers in July of that 
year, required documentation of this benefit-risk calculation 
for opioid-benzodiazepine combinations. This documenta-
tion, if extant, is retained only within prescriber written or 
electronic notes, and is not transmitted to the PDMP. Yet 
a 2019 survey of RI prescribers and pharmacists indicated 
suboptimal awareness of these requirements.9 

Several other studies have examined the concurrent uti-
lization of prescription opioids and benzodiazepines, albeit 
using varied definitions of concurrent use. One analysis 
using 2015 data from PDMPs in nine states found that 21.6% 
of patients who received at least one opioid prescription also 
received a prescription for a benzodiazepine during the cal-
endar year, with 54.9% (11.9% of the study population) hav-
ing at least 7 days overlap of opioids and benzodiazepines.10 
A cross-sectional study using data from the North Carolina 
Medicaid program from 2017–2018 found that 19.7% of 
patients with at least one opioid prescription had at least 
one day overlap with a benzodiazepine prescription.11 The 
concurrent use of prescription opioids and benzodiazepines 
is also common among older adults. In a study of enrollees 
of a commercial Medicare supplement plan in 2017, Musich 
et al. found that 18.4% of patients who received at least two 
prescriptions for opioids had concurrent use of benzodiaze-
pines for at least 30 days.12 

While the thresholds for defining prescription overlap dif-
fer across published studies, our analysis aligns with other 
research in finding that prescription opioids and benzodiaze-
pines are often prescribed concurrently despite the increased 
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Table 2. Prescription Controlled Substance Classes with the Highest Prevalence  
of Concurrent Utilization with Prescription Opioids

* Bold indicates a statistically significant higher percentage of concurrent utilization for the subgroup compared 
with all others, p<0.01

Patients with Use of Prescription Opioids (N =142,692)  
and Concurrent Use of:

Any non–opioid 
type of prescribed 

controlled 
substance 

Benzodiazepines Z–Drugs Stimulants

Number of Patients 
with Concurrent 
Utilization Overall 
(%)

35,744  
(25.1%)

24,279  
(17.0%)

5,731  
(4.0%)

5,356  
(3.8%)

Age group 

   18–34 (N=20,239) 13.6% 7.1% 1.1% 5.9%

   35–49 (N=28,960) 25.4% 15.8% 3.5% 6.7%

   50–64 (N=49,385) 29.1% 20.1% 5.3% 3.4%

   65–74 (N=25,385) 27.6% 19.9% 5.2% 1.7%

   75+ (N=18,723) 22.7% 17.6% 3.2% 0.6%

Gender

   Male (N=59,174) 21.0% 13.5% 3.6% 3.0%

   Female (N=83,478) 27.9% 19.5% 4.3% 4.3%
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risk of drug-related harm. Among unintentional opioid over-
dose deaths in RI occurring from July through December 
2016, 24.1% had a positive toxicology report for benzodiaz-
epines.13 Moreover, an analysis of Medicare Part D claims 
for 2013–2014 found that patients who were concurrently 
prescribed opioids and benzodiazepines were more than five 
times more likely to experience an opioid overdose com-
pared to patients without concurrent use, after adjusting 
for demographic and clinical characteristics (adjusted haz-
ard ratio: 5.05, 95% CI: 3.68–6.93).14 It is encouraging that 
following the FDA’s alert there was an estimated 18% rela-
tive reduction nationally in the concurrent use of prescrip-
tion opioids and benzodiazepines during the subsequent 16 
months,15 while in RI, the number of patients who received a 
prescription for both an opioid and benzodiazepine within a 
30- day period declined by 41% from the first quarter of 2017 
to the first quarter of 2020, potentially as a result of the July 
2018 regulation changes.16 

There are fewer published studies regarding the concurrent 
use of prescription opioids and other types of prescribed con-
trolled substances, such as sedative hypnotics, stimulants and 
other CNS depressant medications. In the aforementioned 
study by Musich et al., approximately 6.81% of patients 
receiving prescription opioids concurrently used non-benzo-
diazepine sedative hypnotics, which is slightly higher than 
what we observed in RI in 2018.12 Moreover, they reported 
that among patients with depression or anxiety, the con-
current use of prescription opioids and two or more central 
nervous system agents resulted in an 18% increased risk of 
injurious falls or fractures.12  Additionally, a retrospective anal-
ysis of patients receiving opioid prescriptions in the Washing-
ton Medicaid program found that patients who also received 
non-benzodiazepine CNS depressants (predominantly Z 
drugs) had more than a 3 fold increase in the risk of opioid- 
related death (adjusted hazard ratio: 3.1, 95% CI: 1.6–6.2).17 

We also found that 3.8% of RI adults who received a 
prescription for an opioid had concurrent utilization of 
stimulants. Prescription opioid use is not an absolute con-
traindication among patients who are prescribed stimulants, 
yet both medication classes have a high risk of physical and 
psychological dependence18,19 and the combination may lead 
to euphoric effects.20 A cross-sectional study of pharmacy 
data from 29 state Medicaid plans found that 5.4% of adults 
with attention deficit hyperactivity disorder had concur-
rently used stimulants and opioids,18 while a case-control 
study conducted of residents of British Columbia for the 
years 2015–2016 found that patients who were prescribed 
opioids and experienced an overdose had significantly higher 
odds of prescription stimulant utilization compared to their 
controls (OR: 3.63, 95% CI: 2.99–4.39).19

Consistent with the published literature,12, 21-23 women in 
our study had a higher odds of receiving concurrent therapy 
with opioid and non-opioid prescribed controlled substances 
when compared to men, which was particularly higher for 

benzodiazepines (19.5% vs 13.5%, p<0.01). However, this 
finding is not unexpected as women have a higher preva-
lence of diagnosed anxiety disorder as compared with men.22 

The highest prevalence of concurrent utilization of opioids 
and non-opioid controlled medications was among Medicare 
patients under the age of 65 (41.3%). The high prevalence of 
controlled substance polypharmacy in this subgroup merits 
concern given that these patients have chronic disability or 
ESRD; however, this finding aligns with prior research. One 
analysis of Medicare data from 2007 through 2011 found 
that more than 40% of non-senior beneficiaries received at 
least one opioid prescription annually.24 Another analysis of 
Medicare Part D claims data from 2015 found that 41.4% 
of enrollees under the age of 65 who had at least one opioid 
prescription also had concurrent utilization of either a ben-
zodiazepine or sedative hypnotic, compared to under 24% 
for enrollees age 65 or older.8 Additionally, an analysis of 
the U.S. Renal Data System (USRDS) database for the calen-
dar year 2014 found that 52.2% of patients had at least one 
opioid prescription annually, and 17% of patients with an 
opioid prescription received a benzodiazepine prescription 
within 1 week of the opioid dispensing.25 

There were several limitations to our study. Foremost, the 
PDMP data contains pharmacy-level information only, and 
we were unable to determine the indications for medication 
use. Also, we were unable to assess controlled substance use 
without prescription, or medication received from outlets 
other than pharmacies with a RI retail pharmacy license. An 
additional limitation is that pharmacy dispensing records 
do not confirm that the medication was consumed by the 
patient whose name is on the prescription captured within 
the PDMP data. Patients may have been nonadherent, may 
have been advised by their provider to stop taking a medi-
cation when a concurrent controlled substance was added 
to their regimen, and/or may have shared their medications 
with someone else. We also did not determine whether the 
concurrently used medications were issued from the same 
prescriber; however, all providers have access to the PDMP 
to review a patient’s use of other controlled medications 
before a new prescription is issued. Last, we applied a liberal 
definition of concurrent use, requiring only 1-day overlap 
between opioid and non-opioid controlled substance dis-
pensing. This likely resulted in a higher rate of concurrent 
utilization than what may have been observed if we used a 
7-day or 30-day overlap definition. 

Further research is needed to determine adverse health 
outcomes and health care utilization resulting from the 
combined use of these high-risk medications, to evaluate 
the prevalence and impact of naloxone co-prescribing to 
mitigate risk, and to determine if the regulations of 2018 had 
further impact into 2019 and beyond in reducing controlled 
substance polypharmacy. 
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CONCLUSION
Approximately 1 in 4 adult RI residents who received a 
pharmacy dispensing for an opioid also received a concur-
rent non-opioid prescription controlled substance, while 1 
in 6 had concurrent utilization of prescription opioids and 
benzodiazepines despite the evidence-based risk of this 
combination. Our findings suggest an urgent need to imple-
ment focused initiatives to address controlled substance  
polypharmacy to reduce the risk of opioid overdose.

References
1. U.S. Food and Drug Administration. Response to citizen’s pe-

tition, docket number FDA-206-P-0689, August 3, 2016. Avail-
able at: https://www.regulations.gov/document?D=FDA-2016- 
P-0689-0003. Accessed June 26, 2020.

2. U.S. Food and Drug Administration. FDA Drug Safety Commu-
nication: FDA warns about serious risks and death when com-
bining opioid pain or cough medicines with benzodiazepines; 
requires its strongest warning. 2016; Available at: https://www.
fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-com-
munication-fda-warns-about-serious-risks-and-death-when-
combining-opioid-pain-or. Accessed June 23, 2020. 

3. Gladden RM, O’Donnell J, Mattson CL, Seth P. Changes in Opi-
oid-Involved Overdose Deaths by Opioid Type and Presence of 
Benzodiazepines, Cocaine, and Methamphetamine - 25 States, 
July-December 2017 to January-June 2018. MMWR Morb Mor-
tal Wkly Rep. 2019 Aug 30;68(34):737-744.

4. Rhode Island Department of Health. Overdose Death Data. Pre-
vent Overdose RI. Available at: https://preventoverdoseri.org/
overdose-deaths/. Accessed March 8, 2020.

5. Rhode Island Department of Health. Prescription Drug Moni-
toring Program. Available at: https://health.ri.gov/healthcare/ 
medicine/about/prescriptiondrugmonitoringprogram/. Accessed  
March 8, 2020.

6. Wallace L, Kadakia A. Buprenorphine transdermal system utili-
zation. Postgrad Med. 2017;129(1):81-86.

7. Morgan JR, Schackman BR, Leff JA, Linas BP, Walley AY. Inject-
able naltrexone, oral naltrexone, and buprenorphine utilization 
and discontinuation among individuals treated for opioid use 
disorder in a United States commercially insured population.  
J Subst Abuse Treat. 2018;85:90-96.

8. Centers for Medicare and Medicaid Services. Concurrent use 
of opioids and benzodiazepines in a Medicare Part D popula-
tion. 2016 May; Available at: https://www.cms.gov/Medicare/
Prescription-Drug-Coverage/PrescriptionDrugCovContra/ 
Downloads/Concurrent-Use-of-Opioids-and-Benzodiazepines- 
in-a-Medicare-Part-D-Population-CY-2015.pdf 

9. Rogala BG, Jarvais A, Ng T, Bratberg J. Prescriber and pharma-
cist understanding of revised Rhode Island pain management 
regulations [published online ahead of print, 2020 Jun 9]. J Oncol 
Pharm Pract. 2020;1078155220929057.

10. Guy GP Jr, Zhang K, Halpin J, Sargent W. An Examination of 
Concurrent Opioid and Benzodiazepine Prescribing in 9 States, 
2015. Am J Prev Med. 2019 Nov;57(5):629-636.

11. Hung A, Bush C, Greiner M, Campbell H, Hammill B, Macie-
jewski ML, McKethan A. Risk Factors and Outcomes of Opioid 
Users with and Without Concurrent Benzodiazepine Use in the 
North Carolina Medicaid Population. J Manag Care Spec Pharm. 
2020 Feb;26(2):169-175.

12. Musich S, Wang SS, Slindee LB, Ruiz J, Yeh CS. Concurrent Use 
of Opioids with Other Central Nervous System-Active Medica-
tions Among Older Adults. Popul Health Manag. 2019 Nov 25. 
doi: 10.1089/pop.2019.0128. [Epub ahead of print]

13. Jiang Y, McDonald JV, Goldschmidt A, Koziol J, McCormick M, 
Viner-Brown S, Alexander-Scott N. State Unintentional Drug 
Overdose Reporting Surveillance: Opioid Overdose Deaths and 
Characteristics in Rhode Island. R I Med J (2013). 2018;101(7):25-30.

14. Hernandez I, He M, Brooks MM, Zhang Y. Exposure-Response 
Association Between Concurrent Opioid and Benzodiazepine 
Use and Risk of Opioid-Related Overdose in Medicare Part D 
Beneficiaries. JAMA Netw Open. 2018 Jun 1;1(2):e180919

15. Zhang VS, Olfson M, King M. Opioid and Benzodiazepine Co-
prescribing in the United States Before and After US Food and 
Drug Administration Boxed Warning. JAMA Psychiatry. 2019 
Sep 18. [Epub ahead of print].

16. Rhode Island Department of Health. Opioid Prescribing Data. 
Prevent Overdose RI. Available at: https://preventoverdoseri.org/ 
prescribing-data/. Accessed June 25, 2020.

17. Garg RK, Fulton-Kehoe D, Franklin GM. Patterns of Opioid Use 
and Risk of Opioid Overdose Death Among Medicaid Patients. 
Med Care. 2017;55(7):661-668.

18. Wei YJ, Zhu Y, Liu W, Bussing R, Winterstein AG. Prevalence 
of and Factors Associated With Long-term Concurrent Use of 
Stimulants and Opioids Among Adults With Attention-Deficit/
Hyperactivity Disorder. JAMA Netw Open. 2018 Aug 3;1(4): 
e181152.

19. Smolina K, Crabtree A, Chong M, Zhao B, Park M, Mill C, 
Schütz CG. Patterns and history of prescription drug use among 
opioid-related drug overdose cases in British Columbia, Canada, 
2015-2016. Drug Alcohol Depend. 2019 Jan 1;194:151-158.

20. Zhu J, Spencer TJ, Liu-Chen LY, Biederman J, Bhide PG. Methyl-
phenidate and μ opioid receptor interactions: a pharmacological 
target for prevention of stimulant abuse. Neuropharmacology. 
2011;61(1-2):283-292.

21. Merlin JS, Tamhane A, Starrels JL, Kertesz S, Saag M, Cropsey 
K. Factors Associated with Prescription of Opioids and Co-pre-
scription of Sedating Medications in Individuals with HIV. AIDS 
Behav. 2016 Mar;20(3):687-98.

22. Vesga-López O, Schneier FR, Wang S, Heimberg RG, Liu SM, 
Hasin DS, Blanco C. Gender differences in generalized anxiety 
disorder: results from the National Epidemiologic Survey on 
Alcohol and Related Conditions (NESARC). J Clin Psychiatry. 
2008;69(10):1606-1616.

23. Maust DT, Lin LA, Blow FC. Benzodiazepine Use and Misuse  
Among Adults in the United States. Psychiatr Serv. 2019; 
70(2):97-106.

24. Morden NE, Munson JC, Colla CH, Skinner JS, Bynum JPW, 
Zhou W, Meara E. Prescription opioid use among disabled Medi-
care beneficiaries: intensity, trends, and regional variation. Med 
Care. 2014;52(9):852-859.

25. Ruchi R, Bozorgmehri S, Ozrazgat-Baslanti T, Segal MS, Shuk-
la AM, Mohandas R, Kumar S. Opioid Safety and Concomitant 
Benzodiazepine Use in End-Stage Renal Disease Patients. Pain 
Res Manag. 2019;2019:3865924.

Acknowledgments 
We would like to thank Rebekah Gardner, MD, for her review of 
this manuscript and for providing helpful suggestions which led 
to substantial improvements. Data for this analysis were obtained 
through an approved request to the Rhode Island Department 
of Health (RIDOH). Data were obtained for 2018. RIDOH is not 
responsible for the authors’ analysis, opinions and conclusions 
contained in this document.

Disclaimer
The views expressed herein are those of the authors and do not 
necessarily reflect the views of the Rhode Island Department of 
Health or Healthcentric Advisors.

CONTRIBUTION

R I M J  A R C H I V E S  |  O C T O B E R  I S S U E  W E B P A G E  |  R I M S 57O C T O B E R  2 0 2 0   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   

https://www.regulations.gov/document?D=FDA-2016-P-0689-0003
https://www.regulations.gov/document?D=FDA-2016-P-0689-0003
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-warns-about-serious-risks-and-death-when-combining-opioid-pain-or
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-warns-about-serious-risks-and-death-when-combining-opioid-pain-or
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-warns-about-serious-risks-and-death-when-combining-opioid-pain-or
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-warns-about-serious-risks-and-death-when-combining-opioid-pain-or
https://preventoverdoseri.org/overdose-deaths/
https://preventoverdoseri.org/overdose-deaths/
https://health.ri.gov/healthcare/medicine/about/prescriptiondrugmonitoringprogram/
https://health.ri.gov/healthcare/medicine/about/prescriptiondrugmonitoringprogram/
https://www.cms.gov/Medicare/Prescription-Drug-Coverage/PrescriptionDrugCovContra/Downloads/Concurrent-Use-of-Opioids-and-Benzodiazepines-in-a-Medicare-Part-D-Population-CY-2015.pdf
https://www.cms.gov/Medicare/Prescription-Drug-Coverage/PrescriptionDrugCovContra/Downloads/Concurrent-Use-of-Opioids-and-Benzodiazepines-in-a-Medicare-Part-D-Population-CY-2015.pdf
https://www.cms.gov/Medicare/Prescription-Drug-Coverage/PrescriptionDrugCovContra/Downloads/Concurrent-Use-of-Opioids-and-Benzodiazepines-in-a-Medicare-Part-D-Population-CY-2015.pdf
https://www.cms.gov/Medicare/Prescription-Drug-Coverage/PrescriptionDrugCovContra/Downloads/Concurrent-Use-of-Opioids-and-Benzodiazepines-in-a-Medicare-Part-D-Population-CY-2015.pdf
https://preventoverdoseri.org/prescribing-data/
https://preventoverdoseri.org/prescribing-data/
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2020-10.asp
https://www.rimedicalsociety.org


Financial Disclosure
This study was unfunded. 

Stephen Kogut is partially supported by Institutional Development 
Award Numbers U54GM115677 and P20GM125507 from 
the National Institute of General Medical Sciences of the 
National Institutes of Health, which fund Advance Clinical and 
Translational Research (Advance-CTR), and the RI Lifespan Center 
of Biomedical Research Excellence (COBRE) on Opioids and 
Overdose, respectively. The content is solely the responsibility of 
the author and does not necessarily represent the official views of 
the National Institutes of Health 

Authors
Eric P. Borrelli, PharmD, MBA, PhD Candidate in Pharmaceutical 

Sciences, Department of Pharmacy Practice, College of 
Pharmacy, University of Rhode Island.

Blake Morphis, BS, Director of Analytic Services, Healthcentric 
Advisors.

Rouba Youssef, PhD, Health Information Analyst, Healthcentric 
Advisors. (during time of study)

Laura C. Chambers, PhD, MPH, Epidemiologist, Rhode Island 
Department of Health.

Benjamin D. Hallowell, PhD, Biostatistician, Rhode Island 
Department of Health.

Jeffrey Bratberg, PharmD, Clinical Professor, Department of 
Pharmacy Practice, College of Pharmacy, University  
of Rhode Island.

Stephen J. Kogut, PhD, MBA, RPh, Professor of Pharmacy Practice; 
Department of Pharmacy Practice, College of Pharmacy, 
University of Rhode Island.    

Correspondence
Eric Borrelli, PharmD, MBA
University of Rhode Island College of Pharmacy
7 Greenhouse Rd
Kingston, RI 02881
401-864-9681
EricBorrelli@my.uri.edu

CONTRIBUTION

R I M J  A R C H I V E S  |  O C T O B E R  I S S U E  W E B P A G E  |  R I M S 58O C T O B E R  2 0 2 0   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   

mailto:EricBorrelli%40my.uri.edu?subject=
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2020-10.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Theme
	CONTENTS–Features
	CONTENTS–News, People/Places
	CONTENTS–Contributions
	COMMENTARY-Feller
	COMMENTARY-Korr
	PERSPECTIVE-Burns
	PERSPECTIVE-Chu
	PERSPECTIVE-Hagan
	COVID+Kidney-J.Tang
	COVID+Kidney-E.Tang
	COVID+Kidney-Lynch
	COVID+Kidney-Shah
	COVID+Kidney-Mehri
	IMAGES-Mukhdomi
	CASE-Garcia
	CASE-Onwugbenu
	CONTRIBUTION-Borrelli
	CONTRIBUTION-Marin
	CONTRIBUTION-Lewis
	CONTRIBUTION-Dockery
	CONTRIBUTION-Adewale
	CONTRIBUTION-Zayac
	CONTRIBUTION-Wilson
	HEALTH-Vital Statistics
	RIMS NEWS
	WE ARE READ EVERYWHERE
	SPOTLIGHT
	BOOKS-Korr
	HERITAGE-Korr
	NEWS

