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Objective. To implement an opioid buyback program after ambulatory surgery.

Methods. We performed a prospective cohort study of 578 opioid-naı̈ve patients

prescribed opioids after ambulatory surgery at a rural US Veterans Affairs (VA) hospital

from 2017 to 2018. We reimbursed $5 per unused opioid pill ($50 limit) returned to our

VA for proper disposal.We tracked the number of participants, number of unused opioid

pills returned, surgeon prescribing, and refill requests.

Results.Out of 578 eligible patients, 171 (29.6%) returned 2136.5 unused opioid pills.

Information shared with surgeons after 6 months led to a 27% decrease in opioid

prescribing without an increase in refills.

Conclusions. With this opioid buyback program, rural patients had a safe and con-

venient place to dispose of unused opioids. Surgeons used information about returns to

adjust opioid prescribing after common ambulatory surgerieswithout an increase in refill

requests.

Public Health Implications. Although providers prescribewithin state opioid guidelines,

there will be variations in patient use after ambulatory surgery. An opioid buyback

program helped our patients and surgeons decrease unused prescription opioids

available for diversion in our rural communities. (Am J Public Health. 2020;110:1318–

1324. doi:10.2105/AJPH.2020.305730)

See also the AJPH Rural Health section, pp. 1274–1343.

More than 4.7 million veterans live in
rural communities.1 While there are

many benefits to rural living, there are also
challenges. One such challenge is prescription
opioid diversion, which can lead to opioid
abuse. Prescription opioid diversion has 2
major components: lack of disposal in rural
areas and overprescription.

A recent study in California showed
that only 19% of pharmacies provided
correct opioid disposal information.2 Rural
patients are challenged by geographic isola-
tion because rural patients often have to
travel hours to find a disposal site, and
drug take-back days are offered only twice
a year in specific locations. What remains
unknown is how to motivate patients to
properly dispose of unused opioid pills rather
than keep them unsecured in the home.
Surgical literature reports that less than 10% of
surgery patients properly store or dispose of
unused opioids.3,4

In 2000, the Joint Commission on Ac-
creditation of Healthcare Organizations in-
troduced the Pain Management Standards,5,6

which placed priority on pain as the fifth vital
sign and recommended aggressive treatment
to clinicians, including opioids. Pain man-
agement needs after same-day surgery are
difficult to predict, and there is awide range of
opioid prescribing and use after similar pro-
cedures.7–14 If patients are not provided with
adequate pain medication, they may suffer in
pain, which can result in a delay of return to
normal activity.15,16 If patients do not use all
of the opioid pain medications, these unused

opioid pills are available for misuse or abuse if
they remain in the home.17–25 Studies show
that surgeons overprescribe by asmuch as 70%
after elective surgeries,4,10–12,18,26–35 so a
measure of actual patient use can help de-
termine appropriate prescribing ranges.36

More than 75% of surgeries in the US
Veterans Affairs (VA) system are ambulatory37

or same-day surgery, which means that every
year, approximately 320 000 veterans manage
their postoperative pain at home. Opioids are
commonly prescribed after ambulatory sur-
gery because they are effective in managing
acute pain.38,39 Electronic opioid prescrip-
tions are not allowed within the VA system,
which forces patients to return to the VA for
more opioids if they need more than were
prescribed. Many live far away, especially in
rural environments, so the need to return for
refills could cause financial as well as emo-
tional hardship if there is a need for opioid
painmedications beyondwhat is prescribed at
the time of discharge.

This prospective study evaluated if we can
simultaneously motivate and educate patients
about proper drug disposal while measuring
actual opioid use by using a small monetary
reimbursement in a rural environment.

METHODS
We screened all patients who had ambu-

latory surgery between April 24, 2017, and
August 31, 2018, at a single rural VA insti-
tution (level II surgical complexity center) for
inclusion. This eligible patient populationwas
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aged 18 years or older of any gender, race, or
ethnicity. We included all surgical specialties
and procedures if opioids were routinely
prescribed after ambulatory surgery and in-
cluded demographic information on patients
who had the same procedure but were not
prescribed opioids. We excluded procedures
in which opioids are not routinely prescribed
(pain procedures, ophthalmology procedures,
and routine cystoscopy). We excluded pa-
tients who required a postoperative opioid
refill and those on chronic opioids from
participation in the buyback. We only in-
cluded outpatients (discharged to home on
the same day as the procedure). We excluded
patients discharged to a nursing home or back
to a rehabilitation center (Figure 1).

All patients received written standard spe-
cialty specific discharge instructions, including
how to manage the expected postoperative pain.

Buyback Intervention
The VA is unique in that medications

are dispensed on site when providers enter
medications into our electronic medical

record (Computerized Patient Record Sys-
tem). After surgery, the patient leaves the
recovery room with filled prescriptions. Po-
tential study participants received an infor-
mational letter printed on pink paper in the
bag (Figure A, available as a supplement to
the online version of this article at http://
www.ajph.org) with the dispensed opioid
medication after ambulatory surgery as well as
a pink reminder sticker on the bottle that says
“Return unused pills for $$. See pink info
sheet.”

Nurses also reviewed the buyback pro-
gram with patients as part of the discharge
instructions. The letter educated the patients
about the need for proper disposal of unused
opioid pain medications because of the risk to
communities and families of keeping unused
opioids in the home. To motivate this be-
havior, we offered reimbursement of $5 per
pill with a limit of $50 if patients returned
their unused opioid pain medication within
60 days of surgery to our VA outpatient
pharmacy for proper disposal, Monday
through Friday from 9 AM to 3:30 PM, ex-
cluding federal holidays. This medication

disposal receptacle could be used for any
unused medication. Pharmacists counted
and confirmed that the opioid medications
returned were what was dispensed. We
queried a multistate prescription drug mon-
itoring program (PDMP) to confirm that no
duplicate opioid prescriptions were obtained
outside of the VA.

Surgeon Education Intervention
After 6 months, data were compiled and

information onwhat the patientswerewilling
to return through the opioid buyback pro-
gram was shared with each surgical specialty
service that performed ambulatory surgery
and wrote prescriptions for postoperative
opioids. The proportion of patients returning
unused opioids for procedures based on
Current Procedural Terminology (CPT)
code (AmericanMedical Association, Chicago,
IL) was given to each of the surgical specialties
along with how many pills were unused and
how many pills were prescribed. There are
some procedures that are performed by more
than 1 specialty, and these were shared by

On chronic opioids (n = 59)
Excluded

Eligible for
buyback (n = 578)

Requested refill (n = 15)
Excluded

Invited and took
home opioid (n = 652)

Declined to take
home opioid (n = 10)

Excluded

Did not receive
information (n = 68)

Excluded

On chronic opioids
(n = 35)

Excluded

Prescribed opioids postop (n = 730) No opioids prescribed postop (n = 473)

Ambulatory surgery patients, discharged to home the same day as their surgery (n = 1203)
April 24, 2017–August 31, 2018

No opioids
prescribed

postop (n = 438)

FIGURE 1—Inclusion and Exclusion Criteria for Opioid Buyback Eligibility After Ambulatory Surgery: Rural US Veterans Affairs Hospital,
2017 to 2018
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CPT code to each specialty. ByDecember 31,
2017, surgeons in each specialty reached a
specialty-level consensus with recommen-
dations to adjust and standardize opioid
prescribing by procedure after common
ambulatory surgeries. We used opioid pain
medication refill requests within 30 days of
surgery as a proxy for insufficient postoper-
ative pain management with an agreement
that if there was an increase in refill requests,
we would share that information with sur-
geons in a timely manner.

Data Collected
We collected demographic data including

age, gender, date of index surgery, and CPT
codes for the day of the procedure. If multiple
CPT codes were assigned to the same pro-
cedure, we recorded the CPT code with the
highest work relative value unit. If patients
had multiple qualifying surgeries during the
study period, they were counted as separate
participants if more than 30 days elapsed
between their surgeries.

Opioid data.Weonly included opioid pain
medications with a Drug Enforcement
Agency (DEA) schedule II, III, or IV40 if they
were prescribed in a pill form after surgery.
The opioid prescription was converted to
milligram morphine equivalents (MMEs)
using the Center for Medicare and Medicaid
Services conversion table to adjust for dif-
ferences in surgeon preference for oral opi-
oids.41 To determine eligibility, we collected
information from the multistate PDMP and
Computerized Patient Record System for
preoperative opioid use in the 12 months
before the index surgery.

Preoperative opioid use classification. We
defined chronic opioid use as greater than 90
days of opioids prescribed in the previous 12
months and we excluded these patients from
the buyback program. If there was at least 1
opioid prescription in the 6months before the
index operation, we assigned the “acute use”
classification, and we included these patients
in the buyback group. If no opioids were
prescribed in the 12 months before the index
operation, we classified the patient as opioid
naı̈ve and included them the buyback group.

We identified opioid refills in Comput-
erized Patient Record System and the mul-
tistate PDMP. We defined refills as any
additional opioid written in the 1 to 30 days

after the index operation, not including the
discharge opioid prescription. The multistate
PDMP includes refills from any provider
at the VA or outside provider, including
emergency department care.

Expected pain. On July 1, 2017, our state
adopted opioid limits for adults aged 18 years
old or older. This included categories of
expected pain with recommendations for
types of procedures to be classified as minor
pain,moderate pain, severe pain, and extreme
pain.42 We adopted the same approach to
classification of expected pain postoperatively
based on the procedure performed. For ex-
ample, we classified open inguinal hernia
repair as expected to have moderate post-
operative pain with the state recommended
range of 72 to 120 MMEs (approximately
10–16 oxycodone 5-milligram pills).

The primary outcome was the number
of patients who participated in the opioid
buyback and the number of opioid pills
returned as a proxy for actual need or use after
ambulatory surgery. Other outcomes exam-
ined included changes in prescribing with
feedback given to surgeons based on the
buyback information.

Data analysis. We compared outcomes in
the cohort of opioid buyback participants to
nonparticipants. We analyzed outcomes with
c2 analysis or Fisher exact test for proportions
and the student t test for continuous variables.
We defined statistical significance at a P level
of less than .05, and all tests were 2-sided with
normal distributions. We used SPSS version
25 (IBM, Somers, NY) for all statistical
analyses.

RESULTS
Overall, 1203 patients from April 24,

2017, through August 31, 2018, had ambu-
latory surgery with a likely requirement for
postoperative opioid analgesia to manage
pain. Of those, 730 (60.7%) were prescribed
opioids, and 473 were not prescribed an
opioid. Excluded were 94 patients we iden-
tified as already prescribed chronic opioids: 59
prescribed an opioid and 35 not prescribed an
opioid. We excluded 15 patients prescribed
an opioid who requested a refill; no patients
by PDMP check in the no-opioid group
subsequently requested an opioid. We also
excluded an additional 68 who were

prescribed an opioid but did not receive the
opioid buyback information and 10 who
declined to take the opioid home even after
receiving the buyback information. The final
eligible-for-buyback population was 578
patients (Figure 1).

Buyback Intervention
Overall, 171 (29.6%) eligible patients

returned unused opioid pills after ambulatory
surgery as part of this program, resulting in
2136.5 unused opioid pills returned for
proper disposal (range 3–49 pills returned;
Table 1). We also emptied our medication
disposal receptacle every 4 to 5 weeks and
destroyed 754.2 pounds of unused medica-
tions to include the returned unused opioids
and other unwanted or expired medications.
Patients who returned unused opioids were
older (64.9 years vs 59.0 years; P < .001) and
more likely to be opioid naı̈ve (94.7% vs
82.4%; P< .001) compared with those who
did not participate in the buyback. This
veteran population was mostly male in both
the returned opioids and the no-participation
groups.

The expected intensity of postoperative
pain had similar distributions between the
group that returned unused opioids and the
group that did not return, and the case mix
was also similar in each of these groups (Table
1). There was no difference between the 2
groups in who prescribed the postoperative
medications with surgery residents in both
groups prescribing the majority of postop-
erative opioids. The average MME was
similar between the 2 groups overall and for
the expected postoperative pain groups.

Patients who were not prescribed post-
operative opioids and were not on chronic
opioids already were in the same age range
(average 63.0 years). The vast majority who
were not prescribed opioids (91.6%) under-
went surgeries with expected minor or
moderate pain. None of these patients later
requested an opioid prescription during this
study period.

Although we found that older patients
participated more in the buyback, this result
varied by select CPT codes. For the cohort
(return, no return, and no opioid prescribed;
n = 1016), the average age was 62 years. After
carpal tunnel release surgery (CPT 64721;
n = 37) those aged 62 years or older were
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more likely to return unused opioids
(P < .007). However, after inguinal hernia
repair (CPT 49505, 49520, 49525, 49650,
49651; n = 111), there was no difference
(P= .89).

Surgeon Education Intervention
After the surgeon education intervention,

surgeons prescribed opioids to fewer patients
after the same procedures (62.3% in 2017
vs 50.5% in 2018; P < .001; Table 2). For
example, after carpal tunnel release (CPT
64721), the rate of opioid prescriptions de-
creased from 76% in 2017 to 28% in 2018.
Similarly, 79% of vasectomy patients (CPT
55250) in 2017 were prescribed opioids,
which decreased to 33% in 2018. The average
MMEs prescribed decreased from 136.3 in
2017 to 99.8 in 2018 (P< .001). In 2017,
61.6% of patients were prescribed more than
10 opioid pills after ambulatory surgery. In
2018, only 34.3% of patients were prescribed
more than 10 opioid pills (P < .001). The
attending surgeons and case mix remained
the same during this time period.

Participation in the opioid buyback
slightly increased from 2017 to 2018 (28.4%

vs 31.4%; P= .5). The number of buyback
participants who returned more than 10 pills
decreased from 43.3% in 2017 to 20.5% in
2018 (P= .003). We also found that 63.2% of
patients who participated in the buyback did
not use any opioids after surgery and returned
all of the opioid pills thatwere prescribedwith
no statistical difference from 2017 to 2018.
Overall, we paid out $4290 in 2017 and
$3185 in 2018 to patients.

The refill requests remained the same
before and after the surgeon intervention
with 7 refill requests in 2017 and 8 refill re-
quests in 2018, including 1 in 2018 in which
the patient reported the postoperative opioid
was stolen by a familymember.Refill requests
were not limited to a single specialty or pro-
vider during this time period.

DISCUSSION
To our knowledge, this is the first opioid

buyback program successfully implemented.
We used a small monetary incentive to
motivate patients to return 2136.5 unused
opioid pills so they could not be diverted for

misuse or abuse in our rural communities. In
our rural location, it can be challenging tofind
an accessible drug disposal location that accepts
controlled substances, and transportation is a
potential barrier for our patient population to
use community disposals. According to our
online state disposal locator, one larger town
with a state college where our patients fre-
quently come from has 3 police or sheriff
station disposal sites and 1 hospital disposal site
within 15 miles. But they have limited hours
and require a special trip to use these sites. Our
VA patients return 2 to 4 weeks after surgery
for follow up, so no special trip is needed to
participate in the buyback program. If a VA
patient does not have a working vehicle or
cannot drive or find a driver, VA transportation
can bring patients for appointments. Based on
income, some VA patients qualify for Travel
Pay for appointments.

After ambulatory surgery, almost 1 in 3 of
our patients returned unused opioids through
the opioid buyback program. No opioids
were used for postoperative pain manage-
ment by almost two thirds of those who
participated in the opioid buyback, many
returning the bottles with the tamper-proof
seal unbroken. Previous studies that included
inpatient and outpatient surgery showed
61.5%of opioidswent unused,12 andwe had a
return of unused opioids from about half that
percentage through our opioid buyback.

In addition, 43.3% returned more than 10
unused opioid pills in 2017. This feedback
was given to surgeons resulting in only 20.5%
returning more than 10 unused opioid pills in
2018. This is in direct correlation to surgeons
decreasing their prescribing of 10 pills ormore
by almost half from 61.6% in 2017 to 34.3%
in 2018 when opioids were prescribed after
ambulatory surgery.

Surgeons decreased prescribing by 27%
after the feedback about returns. Oxycodone
5 milligrams was the most commonly pre-
scribed medication after surgery, so to put the
MME decrease in perspective, this is a de-
crease from 18 oxycodone 5-milligram pills
per patient to 13 oxycodone 5-milligram pills.
In addition, surgeons were prescribing opi-
oids to almost two thirds of patients in 2017,
but they were more selective in 2018 with
only half the patients prescribed opioidswith a
similar case mix.

There are many strengths in our analy-
sis. The VA dispenses the opioid pain

TABLE 1—Patient Characteristics for Eligible Ambulatory Surgery Patients Who Returned
Unused Opioids and Did Not Return Unused Opioids: Rural US Veterans Affairs
Hospital, 2017 to 2018

Returned Unused Opioids (n = 171) Did Not Return (n = 407) P

Mean age, y 64.9 59.0 < .001

Male, % 91.8 92.9 .73

Preoperative opioid status, % < .001
Opioid naive 94.7 82.4

Acute exposure (at least 1 opioid in

previous 6 mo)

5.3 17.6

Expected pain, % .9

Minor 3.5 3.7

Moderate 75.3 72.8

Severe 21.2 23.5

Prescriber level, % .7

Attending 12.9 15.4

Resident 63.5 59.3

Physician assistant/nurse practitioner 23.5 25.2

Average MME prescribed 117.7 122.9 .56

Minor pain 65.0 85.7 .38

Moderate pain 90.9 99.7 .2

Severe pain 218.9 201.3 .5

Note. MME=milligram morphine equivalent.
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medications as written by the
surgeons after ambulatory surgery. This
allowed us to confirm that the patients
actually received the opioid pain medication.
In our program, pharmacists counted
and confirmed the number and type of
pill that were returned so we were able
to accurately provide information on
what patients were using to provide feed-
back to surgeons. Rather than rely on
survey information or patient recall, we were
able to count and confirm what patients
returned as a proxy for postoperative opioid
needs to manage pain. The information on
what patients were returning through the
opioid buyback program by CPT code was
given to the surgeons; there was a measur-
able decrease in prescribing without an in-
crease in refill requests.

There are many potential implications for
our data. Surgeons were interested to know
what their colleagues were prescribing for the
same procedures and adjusted prescribing
toward the lowest prescriber. In our facility,
providing information to the recovery room
nurses about opioid use after ambulatory
surgery helped with their discharge education
with the patients. Patients were reminded and
encouraged to use nonopioid pain manage-
ment techniques including acetaminophen
and nonsteroidal anti-inflammatory drugs,
and things like ice. We did not ask special-
ties to alter their usual practice as nonopioid
pain management varies by specialty. For

example, some specialties prohibit nonste-
roidal anti-inflammatory medications
after surgery. The recovery room nurses
called the patients 24 to 48 hours after
surgery and provided feedback to providers
if pain was a significant problem. Although
this is our experience, further analysis of
the effect of an opioid buyback in our
facility as well as other facilities will give
us a broader understanding of what ef-
fective perioperative pain management
can be with the lowest range of opioid pain
pill prescribing and use after ambulatory
surgery.

State legislation and proposed guidelines
are helpful for identifying ranges for surgeons
to prescribe opioids after common surger-
ies.43–50 For example, our state allows up to
70 tablets of 5 milligrams of Vicodin for bone
fracture surgery with expected extreme pain.
A surgeon might prescribe 2 tablets every 4
hours (12 per day) and a prescription of 50
tablets iswellwithin the guidelines. But pain is
an individual problem, so there may be un-
used opioids even staying within proposed
guidelines attributable to variation in patient
use. An opioid buyback program motivates
patients to remove unused opioids from their
homes for proper disposal, and we are thank-
ful that the patient who had 49 unused opi-
oid pills returned them for proper disposal
through our program.

An opioid buyback program may ulti-
mately be a cost-effective tool to help curb the

opioid epidemic as the United States spent
$78 billion for opioid addiction and treatment
in 2013.51,52 An added benefit for our rural
population is that we also provide a safe and
convenient place for disposal of all unused or
expired medications for our patients, not just
unused opioids.

Limitations
There are several limitations to this study.

First, we do not know if patients used the
information provided and were motivated
instead to bring unused opioids to local drug
take-back days sponsored by the DEA in April
and October at select locations around the
country. If so, ourfindingsmayunderestimate
the true amount of returned opioids. Second,
several declined the reimbursement so we do
not know if other patients did not want the
reimbursement and disposed of the medica-
tions directly into the receptacle for de-
struction when they came to the pharmacy.
Controlled substances can only be accepted in
secured medication receptacles. When full,
the liners in the receptacles are removed and
sealed by our VA police and shipped for in-
cineration. We are not permitted to examine
the contents before shipping. Third, since we
capped the reimbursement at $50 (10 pills),
we do not know if patients are returning the
maximumof 10 but keeping the other unused
opioid pills, so we may still be overestimating
postoperative opioid needs. Fourth, we
cannot account for changes in provider
practice or patient preferences attributable to
an increase in education for providers as well
as media attention regarding the opioid crisis.
And last, we do not know if our findings
would be generalizable to other VA or
non-VA facilities or to other rural or urban
locations.

Our success led to expansion to a second
rural VA in 2019 and institutional review
board approval at a third rural VA location to
start in 2020. In addition, we are retrospec-
tively reviewing records from 2017 to 2018 to
see if there are patient characteristics (such as
previous substance abuse or mental health
issues) that might lead a patient to participate
in the opioid buyback.We are continuing the
opioid buyback program at our VA and, since
June 2019, partnered with social scientists
to see if sending out a reminder card would
increase our participation rate.

TABLE 2—Surgical Provider Opioid Prescribing Data Following Ambulatory Surgery Before
and After Surgeon Education Intervention for Eligible Patients: Rural US Veterans Affairs
Hospital, 2017 to 2018

2017 2018 P

Overall (n = 1016), no. 549 467

Postoperative prescription, no. (%) < .001
No opioids 207 (37.7) 231 (49.5)

Prescribed postoperative opioid 342 (62.3) 236 (50.5)

Prescribed MME, average 136.3 99.8 < .001

More than 10 pills prescribed, no. (%) 211 (61.6) 81 (34.3) < .001

Returned unused opioids, no. (%) 97 (28.4) 74 (31.4) .46

Amount of opioids returned, no. (%) .21

Returned all/used none 56 (57.7) 52 (70.3)

Returned ‡ 50% prescribed/used < 50% 29 (29.9) 17 (23.0)

Returned < 50% prescribed/used ‡ 50% 12 (12.4) 5 (6.8)

Returned more than 10 pills 42 (43.3) 16 (20.5) .003

Total funds disbursed, sum, $ 4290 3185
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Conclusions
This opioid buyback program after am-

bulatory surgery shows that a small monetary
incentive motivates patients to return unused
opioids for proper disposal so they are no
longer available for misuse or abuse in our
rural communities. Information on returns
provided to surgeons can help optimize
opioid prescribing for common ambulatory
surgeries. There will always be patient vari-
ability in opioid pain medication use after
ambulatory surgery, and this program can be a
useful tool to keep unused prescription opi-
oids out of our communities.
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