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Abstract

Background—oOur country is in the midst of an opioid epidemic. Although the problem is
multifactorial, one issue is the presence of excess prescription opioid medications circulating in
our communities. Our objective was to evaluate if the dissemination of an educational brochure
would improve the disposal of unused opioids after surgery.

Study Design—Eligible surgery patients from an upper extremity/peripheral nerve clinic were
enrolled into this prospective before and after study between February-September 2017. Patients
who reported opioid use preoperatively were excluded from this study. The same survey was
administered to the group of patients who did not receive the intervention and to those who did
receive the intervention. Our primary endpoint was the proportion of patients who disposed of
unused opioid medications.

Results—A total of 334 patients were studied: 164 who did not receive the brochure and 170
who received the brochure. Seventy-six patients were excluded for preoperative opioid use. After
the dissemination of the brochure, there was a significant increase in the proportion of patients
who disposed of their unused opioids (11% vs. 22%, p=0.02). Of those who disposed of their
opioids, there was no significant difference in the proportion of patients from each group who
disposed in a manner that was recommended by the brochure (43% vs. 64%, p=0.19).

Conclusions—Dissemination of the educational brochure improved disposal of unused opioids
after surgery. This low-cost, easily implemented intervention can improve disposal of unused
opioids and ultimately, decrease the amount of excess opioids circulating in our communities.
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Introduction

Methods
Pilot Study

The opioid epidemic in the United States is a major public health crisis, accounting for
alarming rates of morbidity and mortality. Drug overdose deaths have tripled from 1999 to
2014. In 2015, opioid-related drug overdoses accounted for over 33,000 deaths in the U.S.
(2). In addition to the significant mortality associated with the epidemic, hospital admissions
and associated healthcare costs have increased substantially in tandem over the last decade

Q).

While opioid medications are effective in managing acute pain following surgery, even
short-term use of opioids can lead to long-term dependence (3—7). Moreover, numerous
studies have concluded that opioids following various types of surgical procedures are often
overprescribed (8—11). Because many patients receive their first opioid prescription
following a surgical procedure, educating and intervening on this patient population is
especially critical. Additionally, patients are rarely counseled in proper disposal of unused
opioid medications, (12, 13) and frequently retain the majority of leftover medication (9,
14). The excess opioid medications are then allowed to circulate in our communities for
illegal sale or unintended consumption. For example, nearly 70% of people surveyed by the
Substance Abuse and Mental Health Administration obtained their most recently used pain-
reliever or sedative divergently from a friend or relative (15).

Given the problem of opioid prescribing leading to excess unused opioid medications and
the lack of patient education regarding proper opioid disposal, the objective of the current
study was to evaluate the effectiveness of a low-cost educational brochure designed to
instruct and empower patients on proper disposal of excess opioid medication after surgery.

Prior to launching the intervention study (i.e. dissemination of the educational brochure), we
performed a small prospective pilot study approved by our Institutional Review Board
between April- December 2016. The main goals of this pilot study were to determine if
patients after surgery had unused opioids (i.e. they were overprescribed) and to assess their
knowledge about disposal methods of excess medications. For this pilot study, we analyzed
data from 30 respondents who were 18 years or older, were able to read and comprehend our
survey, and who did not take opioids preoperatively.

Intervention Study

Study Population—Eligible patients were recruited into our intervention study from an
upper extremity/peripheral nerve surgery clinic at Washington University between February—
September 2017. All patients 18 years or older who underwent surgery at least two weeks
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prior and had the ability to read and comprehend the survey in English were eligible for
enrollment into the study. We excluded any patient who self-reported using opioids
preoperatively. The goal of this prospective before and after study was to determine the
effectiveness of an educational brochure on increasing disposal of unused opioids after
surgery. This study was approved and deemed exempt by the Institutional Review Board at
Washington University.

Study Groups—Assignment to the two different groups (i.e. no brochure versus brochure)
was determined based on the date of the patient’s first visit in our outpatient upper
extremity/peripheral nerve surgery clinic date. Patients who presented to their first outpatient
clinic visit between February 21— March 21, 2017 were enrolled in the control group (i.e.
did not receive the educational brochure), while those who presented between March 22—
September 15, 2017 were assigned to the intervention group and received the educational
brochure. Except for the receipt of the brochure, the patients in both groups received similar
surgical, anesthesia, and postoperative management. Additionally, clinic staff were
instructed to leave practices in opioid-related education otherwise unchanged for the
duration of this study.

Intervention—An educational brochure (eFigurel) was designed based on previously
published guidelines for educating patients on safe disposal of unused medications (16). The
brochure was designed by a team consisting of attending surgeons, a clinical fellow, a nurse
practitioner, a research nurse coordinator, the Supervisor of Patient Service Operations, and
the Education Director. The main elements of the brochure included the following: (1)
statistics about the opioid epidemic; (2) results from our pilot study indicating
overprescribing and inadequate education about disposal methods among our own patient
population; (3) step-by-step instructions for proper disposal of unused opioids; (4) website
addresses to direct patients to opioid take-back locations. Patients in the intervention group
(i.e. brochure group) were given the brochure preoperatively at the time of surgery
scheduling and postoperatively at the time of hospital discharge.

Questionnaire—Because there are no validated surveys in the current literature on this
topic, the survey tool was designed and trialed by the study team. The questionnaire
(eFigure2) administered via paper/pencil consisted of eight questions and utilized logic to
eliminate unnecessary questions when appropriate. In addition to collecting demographic
factors such as birth year and gender, we asked patients to report the approximate time since
surgery (2 weeks, >2 weeks but <1 month, >1 month but < 3 months, >3 months). Patients
were also asked: (1) whether they received a brochure, (2) opioid use prior to surgery, (3)
use of all prescribed opioids after surgery, (4) whether excess unused opioids were kept, and
(5) what was done with excess opioids that were not kept. The cover page detailed the
purpose and voluntary nature of the study, and continuation of the survey served as implied
consent. Consenting patients completed the survey in the waiting room, prior to seeing
providers for their regularly scheduled postoperative follow-up visits. We did not collect any
identifying information from patients. Therefore, it was not possible to determine which
patients completed the survey or to attempt follow-up with non-respondents.
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Statistical Analysis—Previous studies have demonstrated a 10% difference in opioid
disposal as clinically significant (17, 18). Based on a 10% difference between groups and a
baseline rate of 5.5% of participants (5 of the first 90 respondents) properly disposing of
excess medications, a power calculation (B = 0.2; a = 0.05) was used to determine an
appropriate sample size. Categorical data were analyzed with Chi-Squared tests and
numerical data were analyzed with Mann-Whitney U Tests, all with significance level a
<0.05. All data were entered into an Excel spreadsheet and analyses were performed in IBM
SPSS Statistics 23.0, Armonk NY.

Pilot Study Results

Of the 30 patients included in the pilot study, 19 (63%) were female and the average age was
56 years old (range 20-85). The average number of opioid pills prescribed per patient was
36 (range 10-60), with the majority of patients (n=23, 77%) being prescribed oxycodone or
oxycodone-acetaminophen. Interestingly, the average total number of opioid pills taken per
person was 12 (range 0-50) out of 36, leaving an average excess of opioids at 24 pills (or
66% of the entire prescription) per person.

With regards to usage patterns among this cohort, the majority of patients (n=19, 63%) had
kept their excess opioid medications after surgery. Unfortunately, most patients (n=17, 57%)
reported not receiving any education on disposal of unused opioid medications. In total,
there were 564 unused opioid pills sitting in the homes of these 30 respondents.

Intervention study

A total of 334 patients were included in the analysis. Of these, 164 did not receive the
brochure while 170 did. We excluded a total of 76 patients for preoperative opioid use.
Demographic data from our two groups are presented in Table 1. There was no significant
difference between our two study groups with respect to age distribution, gender, time since
surgery, or preoperative opioid use.

Between the two groups, a total of 75 patients (29%) reported using their entire prescription,
126 (49%) had kept their unused opioid pills, and 15 (6%) declined to answer what they did
with their excess medication. Forty-two (16.3%) disposed of unused opioids; another 24
(9.3%) did so in a manner recommended by the brochure. Options for disposal outlined in
the brochure included disposal by: (1) returning to a pharmacy (n=6; 14.3% of those who
disposed); (2) returning to a police station (n=8; 19.1% of those who disposed); or (3)
mixing with an unpalatable substance and disposing of the mixture in household trash
(n=10; 23.8% of those who disposed). Figure 1 outlines the study population and breakdown
of opioid medication disposal in the two study groups.

After education with the brochure, there was a 10.6% increase in proportion of patients who
disposed of their opioids (Table 2), representing a 100% relative increase in disposal. This
was significant (p=0.02, 95% CI [1.6%, 19.6%]), and greater than the 10% change desired to
prove clinical significance. A 11.6% decrease in keeping unused medications was also
observed (p=0.06, 95% CI [-0.5%, 23.7%]). Of those who disposed of their opioids, there
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was a 21.4% increase in usage of recommended disposal methods in the group who received
the brochure (p=0.19, 95% CI [-10.1%, 52.7%]) though this was not significant between the
two groups. Due to the small number of persons disposing of their medications, our study
was not adequately powered to declare the difference in disposal methods to be significant.

We also compiled the comments from patients who kept their unused opioids. Some
representative comments included: “Saved it for a rainy day for arthritis”; “Keeping it for
future surgery”; “Pharmacy would not take them!”; “Insurance for if | ever have pain again”
and “I’ll return to pharmacy on given day to recycle drugs.”

Discussion

Our pilot study confirmed our hypothesis that we overprescribe opioids following surgery in
that patients on average consumed only 33% (12 of 36 pills) of their entire opioid
prescriptions. Majority of patients also kept their unused opioid medications. Given the
alarming findings from this pilot study, we sought to develop an intervention that would
improve patient education on the opioid epidemic and to introduce methods for proper
disposal of unused opioids. Our findings suggest that disseminating an educational brochure
outlining safe opioid disposal methods is effective in increasing the disposal of unused
excess opioid medications following surgery.

Although physician prescribing patterns have been thoroughly studied, overprescribing is
just one tier of the issue. Additionally, patients are not being educated on how to properly
dispose of their unused excess opioids. Fortunately, patient education initiatives on proper
disposal of excess medications—not only of opioids, have been shown to be effective (12,
17-20). For example, a cross-sectional survey showed that counseling patients on proper
disposal of unused or expired medications was significantly associated with returning
unused medications to a pharmacy (12). This study however, was not specifically focused on
return of opioid medications, which may carry additional barriers. Moreover, McCauley and
colleagues showed that a web-based educational intervention not only improved knowledge
regarding safe disposal and the risk of keeping excess opioids, but also reduced self-reported
misuse behavior. While this intervention was successful, participants were asked to
participate in a 15-minute interactive online intervention, which requires a more substantial
commitment from patients than our proposed intervention (17). In a more recent study, a
personalized education program about safe use, storage, and disposal of opioids was
administered to cancer patients. Interestingly, while awareness of proper disposal techniques
improved, over one-third of patients still kept their excess opioid medications (19). This may
reflect a desire to retain opioids for future use as chronic pain is common among cancer
patients. Furthermore, Rose and colleagues designed a study similar to ours, but among
lower limb arthroplasty patients in Canada. After dissemination of an educational pamphlet
containing five sentences on safe opioid disposal, they found that there was a significant
increase of proper opioid disposal by 22% (18).

For those who are willing to dispose of excess opioids, guidelines from different governing
bodies are conflicting and may be difficult to follow. For example, the Food and Drug
Administration (FDA) states that if a take-back program is unavailable, certain opioids can
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be safely flushed in the toilet, while the Environmental Protection Agency (EPA)
discourages flushing of any medication due to its negative effects on our water system and
ecosystem (21). The Drug Enforcement Agency (DEA)’s first line of opioid disposal are to
either return them at a take-back program or to a collector registered by the DEA, which
may include hospital or clinic pharmacies or law enforcement locations. These options may
be challenging for patients not only to locate, but also to travel to. Written-in comments
from our surveys highlighted some of the difficulties with these disposal options for patients.
Some respondents stated that their pharmacy was unable to accept their medications, likely
reflecting that these pharmacies were not registered collectors with the DEA. For example,
our own hospital pharmacy dispenses these opioids to postoperative patients but are not able
to take back unused medications. Additionally, some reported having to wait until a
specified day to return their unused medications. Lack of knowledge and difficulty returning
medication to these designated collection agencies may result in patients hoarding unused
opioid medications, leaving them available for divergent use.

Moreover, if take-back programs are unavailable, all agencies—the FDA, EPA, and DEA
recommend mixing unused medications with an unpalatable substance and disposing of the
mixture in the trash, like what we advocated for in our educational brochure. This option
may be more accessible for patients who may not be able/willing to locate or travel to a
designated take-back location, and improve the compliance of safe opioid disposal after
surgery. Future investigations are underway testing the efficacy of an improved brochure
outlining one disposal method using soap or dish detergent, items that are commonly found
in most households (eFigure3). We hypothesize that this simplified brochure and disposal
technique will eliminate more barriers for patients and will further increase opioid disposal
beyond the 22% of patients we observed with our first educational brochure.

In addition to discussing proper disposal of opioids, it is imperative that we provide
comprehensive pre-operative counseling regarding the risks and expected benefits of these
powerful medications. During this counseling session, patients should be educated and
encouraged to use non-opioid adjunct medications such as acetaminophen and NSAIDs,
when appropriate. In our clinic, we have also established a “one prescriber rule,” in which
we have patients who are chronically on opioid medications prior to surgery sign a contract
that affirms that they will only receiving opioid medications after surgery from one provider.
Not only does this improve the coordination of care between our staff and the patient’s
primary pain medication provider, but it also reduces the risk of overprescribing opioids and
excess pills to circulate in our communities. For patients who report that they are opioid
naive prior to surgery, it is important to screen these individuals for their risk of opioid
misuse or long-term opioid dependence following surgery. There are many screening tools
that may be used that identify risk factors such as personal or family history of substance
abuse, tobacco use, history of depression or anxiety, history of childhood trauma or abuse,
among others (22-24). As surgical providers, we must view and treat opioid misuse and
long-term opioid dependence as serious postoperative complications just as we do for other
complications. By doing so, we can do our part in tackling the opioid epidemic and improve
care of our patients.
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We acknowledge the limitations of our study. First, we used a before and after study design,
which can be affected by secular trends and sudden changes that make it difficult to attribute
observed changes to the intervention alone. However, we believe that opioid use and
improper disposal have been longstanding, widespread problems over the past decade, which
have not been susceptible to secular trends or sudden changes. Second, there is a possibility
of duplicate responses based on our study design. Due to the restrictions put forth by our
Institutional Review Board, we were unable to identify respondents to ensure that no person
received and completed more than one survey. To minimize duplicate responses, we
distributed the survey to all postoperative patients who were at least two weeks out from
surgery and instructed them verbally and in written form to not complete the survey if they
had done so in the past. Third, our study may have been affected by recall and/or social
desirability bias. To limit recall bias, we designed questions to be dichotomous yes/no
responses eliminating the need for detail. Additionally, social desirability bias would be
expected to bias our results toward the null, and anonymity and clinic staff blindness to
participation were employed to attempt to reduce this; surveys were distributed and collected
at the front desk prior to patient entering clinic or interacting with patient care staff. Fourth,
while our study was adequately powered to detect an improvement in opioid disposal, it was
underpowered to evaluate to detect differences in the method of disposal between the two
groups. Finally, this study was performed at a large urban academic institution, potentially
limiting its generalizability.

Conclusions

Interventions to curb the morbidity and mortality resulting from the opioid epidemic are
urgently needed. Moreover, as many patients receive their first opioid prescription following
a surgical procedure, educating postoperative patients on proper opioid disposal presents a
critical opportunity for surgical providers to intervene. It is our hope that our findings will
encourage widespread dissemination and implementation of this intervention in other
surgical clinics to increase disposal of excess opioids and ultimately, decrease the risk of
divergent use of these medications.
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Total Surveyed
N=334

Excluded for pre-op opioid

use n=76 (before group

n=36; after group n=40)
———

e o

Before Brochure After Brochure

n=128 n=130
Used Entire Prescription Disposed of Unused Kept Opioids* Used Entire Prescription Disposed of Unused Kept Opioids*
n=35; 27% Opioids* n=14; 11% n=70; 55% n=40; 31% Opioids* n=28; 22% n=56; 43%
Disposed of in a Manner Disposed of in a Manner
Recommended by Recommended by
Brochure** n=6; 43% Brochure** n=18; 64%
Figure 1.

Study Flow Diagram. *9 in before group and 6 in after group declined to answer what they
did with excess medication; **Brochure recommended methods of disposal include
throwing away in the trash with an unpalatable substance or returning to police or pharmacy
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Table 1

Demographic Characteristics of Patients by Study Group (N=334)

Variable No brochure (N=164, 49%) | Brochure (N=170, 51%) | p Value
Age, y, mean = SD 51+15.1 52+14.6 0.4
Sex, female, n (%) 104 (63.4) 109 (64.1) 0.91
Time since operation, n (%)

2 weeks 21 (12.8) 25 (14.7)

>2 weeks, <1 month 34 (20.7) 37 (21.8) 0.59

>1 month, <3 months 68 (41.5) 76 (44.7)

>3 months 41 (25.0) 32 (18.8)
Preoperative opioid use, n (%) 36 (22) 40 (23.5) 0.79
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Opioid Usage Patterns by Study Group

Table 2

Variable No Brochure (N=128, 48%)* Brochure (N=130, 52%)* p Value
Used entire opioid prescription, n (%) 35 (27) 40 (31) 0.55
Kept excess opioid medications, n (%) 7 70 (55) 56 (43) 0.06
Disposed of excess opioid medications, n (%) 7 141 28 (22) 0.02

*
Total patients in each group after excluding patients with preoperative opioid use.

7LNine patients in the “No Brochure” group and six patients in the “Brochure” group declined to answer what they did with excess opioid

medication.
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