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Purpose: Drivers of excess controlled substance disposal behaviors are not well understood.
A survey of patients who had received opioid-based medications was conducted to inform the
design of future innovative drug take-back programs.
Methods: This was a cross-sectional survey study conducted in 152 participants who received
treatment with an opioid within the previous 2 years and had possession of unused medication
following either switching to a different opioid or discontinuation of pain.
Results: Approximately one-third of patients had disposed of their unused opioid medication.
Education about the importance of and appropriate methods for drug disposal was associated
with a significantly increased likelihood of patients disposing of unused medication, and it was
observed that patients prescribed an immediate-release/short-acting opioid were twice as likely
to keep their medication compared to those prescribed an extended-release/long-acting opioid.
The most commonly reported methods for disposal were via drug return kiosks and flushing the
medication down the toilet. Some of the most impactful drivers of unused opioid disposal were
routine practice of disposing of all unused drugs and instruction from a health care provider,
and the most common driver of keeping unused medication was the desire to have it on-hand
should there be a need to treat pain in the future. Over 80 % of patients indicated that they
would be more likely to use a drug take-back service if they were offered compensation or if
the kiosk was in a location that they visited frequently, and approximately half of the patients
indicated that they would be willing to request an initial partial fill of an opioid prescription to
reduce the volume of unused medication.
Conclusion: There is a clear need to increase patient awareness about the importance and
methods of proper medication disposal, and a great opportunity for health care providers to
increase patient education efforts. These study findings also highlight key areas for improvement
in drug take-back programs that may promote and incentivize more patients to utilize the services.
Keywords: pain management, patient education, drug diversion, medication safety, drug take
back
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Despite the national- and state-level implementation of many regulatory processes
focused on reducing drug trafficking, inappropriate prescribing practices, and indiscriminate dispensing, the constant rise in the number of opioid-related deaths highlights a need to look into other factors contributing to this epidemic. Drug diversion
occurring at the patient level subsequent to appropriate prescribing and dispensing is
of significant concern. The 2016 National Survey on Drug Use and Health indicates
that in the US ~3.3 million people 12 years or older are current misusers of prescription
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pain relievers, with ~53% of these individuals obtaining the
pain medication from friends or family with or without their
knowledge.1
According to the National Community Pharmacists
Association, up to 40% of prescription medications are not
completely used and are likely to remain inside the home
where the storage of these medication doses may not be
secure posing a risk for unintentional poisoning events or
diversion.2 Given these statistics, proper disposal of unused
prescription opioid medications is imperative in minimizing
the incidence of opioid misuse and reducing the risks for
accidental poisoning.3
Since 2010, the Drug Enforcement Administration has
supported disposal efforts and has collected more than 9
million pounds of potentially dangerous unused, unwanted,
or expired prescription drugs at biannual National Prescription Drug Take-Back Days. Although a significant amount of
medicine has been collected at these events, there is a lack of
data that specifically captures the motivations of controlled
substance disposal behaviors.4,5 A survey was conducted to
better understand drivers of disposal behavior and to inform
the design of future disposal and take-back programs.

Methods
A cross-sectional survey study was conducted from September 2016 to October 2016 to assess the behaviors and drivers
of the disposing of unused opioid medication. An invitation
to participate in the survey was disseminated via e-mail to
patients belonging to an independent research group. This
study met the criteria for exemption from full IRB review as
it posed minimal risk of harm to patients and no identifying
information was collected.
Eligibility for inclusion in this study was determined by
participant responses to a brief questionnaire that was completed prior to beginning the survey. Patients were included if
they had a history of acute or chronic pain, had been treated
with prescription opioid medication within the preceding 2
years, and had unused (leftover) opioid medication. Demographic data and participant characteristics collected included
type of pain, opioid(s) prescribed, quantity originally prescribed, and quantity remaining. Survey questions addressed
history of disposing of unused opioid medication, motivations
for disposing of or keeping unused medication, beliefs about
incentives used to promote safe opioid disposal, and barriers
to utilizing medication take-back programs. Data analysis
was performed using only completed survey responses and
results are presented as descriptive statistics. Categorical data
are presented as counts and percentages. Subgroup analyses
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were performed using Fisher’s exact test with an alpha of
0.05, and relative risk was calculated.

Results
The survey response rate was 8.9% (n=1,111), and of the
patients who met the inclusion criteria the survey completion
rate was 85.9% (n=152) (Figure 1). Participant demographics
and characteristics are summarized in Table 1. The majority of patients included in this study were female and aged
35–64 years. The most common types of pain for which opioids were prescribed were back/neck pain and arthritis, and
the most commonly prescribed opioids were hydrocodone/
acetaminophen and oxycodone/acetaminophen. Greater than
50% of patients were prescribed only an immediate-release
or short-acting (IR/SA) opioid.

Education about opioid medication
disposal
Forty percent (n=60) of patients reported that they received
information about the importance of properly disposing of
unused opioid medication, and of these 50% (n=30) reported
that they received the information from a pharmacist and
33.3% (n=20) reported that they received the information
from a prescriber or someone affiliated with the prescriber.
Similarly, 36.2% of patients reported that they received
information about appropriate methods for disposing of
unused medication, and of these 45.5% (n=25) received the
information from a pharmacist and 45.5% (n=25) received
the information from their prescriber or someone affiliated
with their prescriber. This information was communicated
to patients most frequently in the setting of an in-person
conversation (47%) or provided in the form of printed material containing all of the necessary information (34.7%).

12,414 survey invitations

1,111 respondents screened
for eligibility

934 participants excluded

177 participants included

152 participants
completed survey

Figure 1 Participant flow diagram.
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Table 1 Demographics and characteristics of patients
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Characteristics
Gender
Male
Female
Unspecified
Age (years)
18–34
35–64
65 +
Type of pain
Acute
Chronic
Both acute and chronic
Type of chronic pain (N=138)
Arthritis
Back/neck pain
Fibromyalgia
Gastrointestinal
Neuropathy
Headache
Other
Prescriber
Primary care practitioner
Pain specialist
Physician assistant (PA)
Dentist
Other
Opioid prescribed
Codeine
Fentanyl
Hydrocodone
Hydrocodone/acetaminophen
Hydromorphone
Meperidine
Methadone
Morphine
Oxycodone
Oxycodone/acetaminophen
Buprenorphine
Other
Unsure
Opioid dosage form prescribed
Immediate-release or short-acting (IR/SA)
Extended-release or long-acting (ER/LA)
Both IR/SA and ER/LA
Unsure
Opioid day’s supply prescribed
<3 days
3–7 days
8–14 days
15–29 days
30 days or more
Unsure
Mean quantity prescribed (SD)
Mean quantity unused (SD)

Journal of Pain Research 2019:12

No. of patients
(%)
48 (31.6)
102 (67.1)
2 (1.3)
6 (3.9)
115 (75.7)
31 (20.4)
14 (9.2)
52 (34.2)
86 (56.6)
80 (58.0)
92 (66.7)
27 (19.6)
35 (25.4)
32 (23.2)
44 (31.9)
26 (18.8)
60 (39.5)
35 (23.0)
1 (0.7)
8 (5.3)
48 (31.6)
18 (11.8)
6 (3.9)
19 (12.5)
79 (52.0)
8 (5.3)
3 (2.0)
3 (2.0)
11 (7.2)
27 (17.8)
47 (30.9)
3 (2.0)
9 (5.9)
5 (3.3)

Additional forms of communication included printed material
with a link to a website to obtain more information (8.7%),
a conversation over the phone (4.4%), and electronic communication (4.3%). Additionally, 12.5% (n=19) of patients
reported that they received a reminder to dispose of unused
opioid medication from a pharmacist, prescriber, or someone
other than a health care provider.

Unused medication disposal behavior
Only 33% (n=50) of patients reported that they disposed
of their unused opioid medication. Most patients kept the
medication, and a few gave the medication to someone else
or reported “other” when asked what they did with their
unused opioid medication (Figure 2). The most frequently
reported methods for disposal were via a drug disposal kiosk
or other local take-back program (50%; n=25) and flushing
the medication down the toilet (26%; n=13). Additional
methods included disposing the medication in the trash (16%;
n=8) and other unspecified methods (8%; n=4). Most patients
(62%; n=31) reported disposing of their unused medication
within less than 1 week to 1 month of discontinuing the
opioid, 26% (n=13) of patients waited 1–3 months before
disposal, 8% (n=4) waited up to 1 year before disposal, and
4% (n=2) kept the unused medication longer than 1 year
before disposing it of.
The factors influencing patients’ decisions to dispose of
or keep unused opioid medication are summarized in Tables
2 and 3, respectively, and ranked according to weight of
influence. The greatest influencing factor in the decision to

94 (61.8)
17 (11.2)
21 (13.8)
20 (13.2)
4 (2.6)
38 (25.0)
33 (21.7)
22 (14.5)
54 (35.5)
1 (0.7)
45.7 (±46.4)
13.0 (±13.7)

Disposed of the
medication
32%

Kept the medication
63%
Gave it to someone else or
“other”
5%

Figure 2 Participant behavior regarding unused opioid medication.
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Table 2 Motivations of unused opioid medication disposal
Rank

Influencing factors

1

I dispose of all unused prescription medication as a
routine practice
I dispose of all opioids because I am particularly aware of
the risk they pose
I dispose of my medications when they reach the
expiration date
I was instructed by a health care practitioner whom I
trust
I was concerned about someone taking and using them
I was concerned a child could accidentally find and ingest
the opioids
Other
I was concerned I would feel pressured to give my
unused opioids to someone
I was concerned I might be tempted to use the leftover
opioids in the future
I received a reminder

2
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3
4
5
6
7
8
9
10

dispose of unused opioid medication was a routine practice of
disposing of “all” unused medication, and the least influential
factor was receipt of a reminder. For patients that kept their
unused opioid medication, the greatest influencing factor was
a desire to have the medication on-hand should they need it
in the future, and the least influential factor was a reported
addiction to opioids.
In a subgroup analysis, it was observed that patients that
received information about the importance of and methods for
appropriate medication disposal reported a greater frequency
of unused opioid medication disposal compared to those that
did not receive any information. Additionally, a significantly
greater proportion of patients that were prescribed only an
extended-release or long-acting opioid (ER/LA) disposed
of their unused medication compared to those who were
prescribed only an IR/SA form (Table 4).

Table 3 Motivations of unused opioid medication retention
Rank

Influencing factor

1
2
3

A desire to have effective pain therapy immediately available should you require such pain therapy in the future for the same condition
A desire to have effective pain therapy immediately available should you require such pain therapy in the future for a different condition
A belief that the unused prescription opioids have a value and should not simply be thrown away even though you had no specific use in
mind
A desire to have effective pain therapy immediately available should a friend or family member ever require such pain therapy in the
future
Concern about the environmental impact of disposing of unused prescription opioids via the methods recommended to me (eg, flushing
the tablets or throwing them out in the trash)
Other
Insufficient information or awareness of the disposal methods that were available to you
Inconvenience of disposing of unused prescription opioids via take-back programs or disposal kiosks, and insufficient motivation or time
to dispose of the medication despite being aware that all unused opioids should be disposed of
A desire to recreationally use the unused prescription opioids to achieve psychoactive effects
The stigma associated with disposing of unused prescription opioids via take-back programs or disposal kiosks
An addiction to prescription opioids that made you desire them even after your pain was relieved

4
5
6
7
8
9
10
11

Table 4 Subgroup analysis of proportion of patients who disposed of unused opioid medication
Subgroups
Received information about the importance of proper opioid medication
disposal (n=60)
Yes
No
Received information about appropriate methods for opioid medication
disposal (n=55)
Yes
No
Opioid dosage form
Immediate-release or short-acting (IR/SA) only (n=94)
Extended-release or long-acting (ER/LA) only (n=17)
Both IR/SA and ER/LA (n=21)

No. of patients (%)

RR (95% CI)

P-value

31 (51.7)
19 (20.7)

2.50 (1.56–4.00)

<0.0001

31 (56.4)
19 (19.6)

2.88 (1.81–4.58)

<0.0001

24 (25.5)
10 (58.8)
9 (42.9)

a

0.43 (0.26–0.73)

a

0.01

b

0.60 (0.33–1.09)
1.37 (0.73–2.59)

b

c

c

0.19
0.51

Notes: aIR/SA vs ER/LA; bIR/SA only vs both; cER/LA only vs both.
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A high percentage of patients (82.9%; n=126) reported that
they would be more likely to use a medication disposal kiosk
or mail-in program if a small incentive was offered (eg,
US$1–$5 value). The preferred type of incentive was cash,
and patients reported a desired value ranging from US$1
to the original cost of the prescription. Additional forms of
compensation that patients agreed would incentivize them to
dispose of unused medication are summarized in Figure 3.
When asked about the likelihood of utilizing a drug
take-back program, most patients reported that they would
be “very likely” or “somewhat likely” to use a medication

disposal kiosk at a location that they frequented, less than
50% indicated that they would be likely to use a kiosk at
a location they did not normally visit, and over half of the
patients indicated that they would be likely to use a licensed
mail-in program that provided a prepaid envelope (Figure 4).
Of those patients who indicated that they were unlikely
to use a medication disposal kiosk at a location they already
frequented (n=8), the most commonly reported barriers to
using this method were that they did not plan to dispose of
medications at all (n=4), concerns for privacy (n=1), and concerns that the opioid would “fall into the wrong hands” (n=3).
Of those patients who indicated that they were unlikely
to use a mail-in program (n=24), the barriers to using this
method were that they did not plan to dispose of medica-

Proportion of patients

69.7%

40.1%

40.1%

38.8%

11.2%

Cash

Pharmacy coupon

Pharmacy reward points

Charity donation

Other

Compensation type

Figure 3 Proportion of patients who reported that compensation would lead them to dispose of unused opioid medication.

84.2%

Proportion of patients
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Incentives to promote safe medication
disposal

54.6%
43.4%

Medication disposal kiosk at a location Medication disposal kiosk at a location
you visit frequently
you do not normally visit

Licensed mail-in program that provides a
prepaid envelope

Drug take-back program
Figure 4 Proportion of patients “very likely” or “somewhat likely” to utilize a medication disposal kiosk or mail-in drug take-back program.
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tions at all (n=6), concerns for privacy (n=3), concerns that
the opioid would “fall into the wrong hands” (n=12), and
convenience (n=3).
When asked about the likelihood of requesting a partial
fill of an opioid prescription if given the option, about 51%
(n=77) of the patients indicated that they would be “very
likely” or “likely” to select this option (Figure 5). In those
who indicated they would be unlikely to request a partial fill
(n=51), the most significant barrier indicated was concern
that they would not have the medication if needed (n=35),
the inconvenience of returning to the pharmacy to fill the
remaining quantity (n=30), belief that the prescriber wrote
a prescription for the correct number of days (n=25), the
desire to have leftover medication should it be needed in the
future (n=24), and the desire to receive the full quantity of
medication prescribed given that the co-pays would be the
same for either a partial fill or for the full quantity (n=28).

Discussion
These study data offer insights into the motivations driving
the decisions to dispose of or keep unused opioid medication.
Roughly one-third of the patients in this study reported disposing of their medication, and a similar proportion indicated
that they had received education on the importance of and
appropriate methods for disposal. The most common forms
of opioid disposal were via a drug disposal kiosk or other
drug take-back program and flushing them down the toilet.
A significantly greater proportion of patients who received

Highly unlikely
or unlikely
33.6%
Very likely or
likely
50.7%

Unsure
15.8%

Figure 5 Likelihood of patients to request a partial fill if given the option.
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education about unused opioids reported disposing of them
compared to those who received no information. Patients who
were counseled about appropriate methods for disposal were
approximately three times as likely to dispose of medication
compared to those who received no counseling. Additionally,
the majority of patients in this study reported having unused
IR/SA opioids, and ~60% indicated they had received treatment for acute pain or acute and chronic pain. A disparity in
the provision of patient education when prescribing for acute
vs chronic pain and/or overprescribing of opioids for acute
conditions may also contribute to the increased proportion
of unused IR/SA opioids compared to ER/LA.
Other observational studies support these findings and
demonstrate the importance and significant impact of patient,
family, and caregiver education on unused opioid disposal
behaviors.6–8 A wealth of literature exists regarding the
prescribing patterns and opioid disposal education in postsurgical settings. These studies have demonstrated that most
patients felt that they were prescribed too many opioids after
surgery and up to 75% of these patients had unused medication after their pain dissipated,9,10 and have illustrated the
staggeringly low rates of patient education on opioid disposal
provided to this patient population.11 Based on this evidence,
there is a clear and critical need to increase patient education
and awareness with regard to proper medication disposal.
Patients in this study who disposed of unused opioids
were more likely to do so as part of a routine practice of
disposing of all excess medication, an awareness of the risks
posed by unused opioids, or with instruction from a trusted
health care provider. Very few patients received a reminder
to dispose of medication; however, it was observed that
reminders were ranked as one of the least influential factors
in deciding to dispose of unused opioids. Those who kept
their unused medication indicated that the most influential
factor in their decision was a desire to have an opioid readily
available should they require for future pain management
therapy; the least influential factors were for recreational use
or opioid addiction, and the stigma associated with disposing
of unused prescription opioids via take-back programs or
disposal kiosks. Additionally, a correlation between opioid
dosage form and disposal was observed. Patients who were
prescribed only an IR/SA were twice as likely to keep their
unused medication compared to those who were prescribed
only an ER/LA opioid. As the majority of patients in this
study reported suffering from both acute and chronic pain,
these data may be reflective of a desire for patients with difficult to manage or unpredictable pain syndromes to have
medication on-hand for acute self-management of symptoms.
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This study also collected crucial data which address the
utility of medication disposal kiosks and mail-in drug takeback programs, as well as common barriers to use of these
methods. Over 80% of patients indicated that they would be
more likely to use one of these disposal methods if a small
incentive was offered, and the preferred incentive was monetary compensation at an amount ranging from US$1 to the
cost of the original prescription. Additional accepted forms
of compensation included coupons, pharmacy rewards points,
and even charitable donations. As the purpose of this study
was to determine what motivates patients to engage in safe
medication disposal practices, this hypothetical scenario was
included as a survey question. On a national or global scale,
it may not be economically feasible to provide compensation (cash or other benefit) for the return of unused opioids.
However, these data may serve as support for the development
of smaller-scale pilot programs at point-of-care entities (eg,
pharmacy or health care system) to evaluate the utility of
patient compensation as a motivator.
It was also noted that nearly 85% of patients would
be likely to use a drug disposal kiosk if it was placed in
a location that they visited frequently. Addressing both of
these concerns may be an effective means of incentivizing
patients to utilize these programs. National drug take-back
events have been successful in recovering a large volume
of unused noncontrolled substances as they are a highly
advertised, convenient way for patients to return unused
medication. However, controlled substances account for less
than 10% of the total quantity of medications collected, and
it remains unclear what proportion of all unused opioids are
represented by these data.12,13 Other drug disposal programs
such as kiosks or mail-in services have much less available
data. Further research should evaluate the implementation
of compensation (monetary or other benefits) and/or the
increased advertising of conveniently located programs for
the safe disposal of unused opioid medication.
Finally, this study assessed the likelihood of patients to
request a partial fill of opioids as a way to reduce the quantity of unused medication they are left with. Patients were
presented with a hypothetical scenario in which they could
opt to initially fill a 7-day supply (original prescription for
30-day supply) and request to fill the remainder of the prescription if additional medication was needed. About 50%
of patients indicated that they would be likely to request a
partial fill initially if given the option. Since this survey was
conducted, the US Controlled Substances Act was amended
to allow the partial filling of schedule II controlled substances
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(CII), if requested by the patient or provider, and not prohibited by state law.14 Several states have since followed suit
and amended legislation to allow patients and prescribers
to request a partial fill of CII prescriptions. Efforts should
be made to increase patient and prescriber awareness of
this option in eligible states. Additional research and trend
analysis would provide valuable metrics for the evaluation
of effective patient motivation factors surrounding opioid
waste reduction, ultimately reducing the risk of prescription
drug abuse and diversion.
This survey included a convenience sample of 152
patients from an established patient repository. Patients selfselected to participate in the survey research group panel, and
the response rate in this study was low, which introduces the
potential for nonresponse bias. Additionally, selection bias
is inherent in this study due to the use of a research panel,
and the limited demographic data collected could further
increase the potential for bias. It cannot be assumed that
the respondents are representative of all patients who have
unused opioid medication. Finally, the validity of these data
relies on the accuracy of self-report, and the nature of the
survey questions may have produced a social desirability
bias where patients who did not dispose of their medication
may have felt pressure to indicate that they did so (making
the observed 33% disposal rate too high).

Conclusion
These results demonstrate the importance and positive impact
of patient education on medication disposal behaviors and
highlight the need to address patients’ concerns regarding
what to do with unused opioid medication and the barriers to
accessing drug disposal kiosks or take-back programs. The
most common motivation for keeping unused opioids, and
the primary concern with requesting a partial fill, was the
desire to have it on-hand should it be needed for pain relief
in the future. These study data reveal the need for health care
providers to educate every patient on the importance of and
the appropriate methods for the disposal of unused opioid
medications, and to engage the patient in the development
of an individualized pain management care plan to ensure
safe and effective treatment outcomes.
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