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abstractOBJECTIVES: Leftover prescription opioids pose risks to children and adolescents, yet many
parents keep these medications in the home. Our objective in this study was to determine if
providing a behavioral disposal method (ie, Nudge) with or without a Scenario-Tailored Opioid
Messaging Program (STOMP) (risk-enhancement education) improves parents’ opioid-
disposal behavior after their children’s use.

METHODS: Parents whose children were prescribed a short course of opioids were recruited and
randomly assigned to the Nudge or control groups with or without STOMP. Parents completed
surveys at baseline and 7 and 14 days. Main outcomes were (1) prompt disposal (ie,
immediate disposal of leftovers after use) and (2) planned retention (intention to keep
leftovers).

RESULTS: There were 517 parents who took part, and 93% had leftovers after use. Prompt
disposal behavior was higher for parents who received both the STOMP and Nudge
interventions (38.5%), Nudge alone (33.3%), or STOMP alone (31%) compared with controls
(19.2%; P # .02). Furthermore, the STOMP intervention independently decreased planned
retention rates (5.6% vs 12.5% no STOMP; adjusted odds ratio [aOR] 0.40 [95% confidence
interval (CI) 0.19–0.85]). Higher risk perception lowered the odds of planned retention (aOR
0.87 [95% CI 0.79–0.96]), whereas parental past opioid misuse increased those odds (aOR
4.44 [95% CI 1.67–11.79]).

CONCLUSIONS: Providing a disposal method nudged parents to dispose of their children’s leftover
opioids promptly after use, whereas STOMP boosted prompt disposal and reduced planned
retention. Such strategies can reduce the presence of risky leftover medications in the home
and decrease the risks posed to children and adolescents.

WHAT’S KNOWN ON THIS SUBJECT: Leftover prescription
opioids pose significant risks of morbidity and mortality
to children and adolescents, yet many parents keep these
and other leftover medications in the home.

WHAT THIS STUDY ADDS: In this randomized trial, we
showed that providing scenario-tailored risk information
improved parents’ prompt disposal of their children’s
leftover opioids and reduced their planned retention
rates. Providing a disposal method enhanced prompt
disposal but did not affect planned retention.
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Over the course of 2 decades, opioid-
related emergency department,
hospital, and ICU admission rates
doubled and opioid-related mortality
nearly tripled for children and
adolescents.1–3 Exposure to
prescribed opioids accounted for
large majorities of these opioid-
related pediatric hospital and critical
care admissions3 and deaths,2 and
96% of exposures occurred in private
residences.4 Therapeutic error (ie,
unintentionally given a wrong dose or
someone else’s medication) was
found to account for only 1 in 5
pediatric exposures in 1 report,
leaving the majority due to accidental
or intentional access by children and
adolescents.4 Retention and easy
access to leftover prescription opioids
is considered to be a major source of
accidental and intentional pediatric
exposures, posing significant risks of
morbidity and mortality. Half to 90%
of prescribed opioid doses are left
over after acute pain treatment in
children,5–9 and 3 out of 4 middle
school children have reported
unsupervised access to risky
medications in the home.10 Moreover,
up to 40% of adolescents who
reported opioid misuse accessed their
own past prescription, and more than
half accessed that of a friend or family
member.11–13 Importantly, most
parents have admitted to keeping
their children’s leftover opioids,14 and
10% to 20% of adults report sharing
their children’s or their own leftovers
between family and friends.14–16

Interventions such as providing
disposal information, giving store
credit, and expanded availability of
community take-back programs have
increased opioid disposal to some
degree, but up to two-thirds of those
with leftovers retain them despite
intervention.6,8,17 Indeed, a majority
of adults who acknowledge the
hazard and who have been given
disposal information have reported
an intention to retain their own or
their children’s leftover opioids.6,14,15

Thus, lack of knowledge about safe

disposal may not fully explain drug
retention. Instead, there may be real
or perceived barriers to disposal that
factor into behavior. Recent data
support this notion, showing that
perceived barriers were associated
with parents’ poor opioid storage and
retention practices.9 Additionally,
drug take-back programs have been
estimated to remove only a tiny
portion of what is known to be
leftover, suggesting barriers to
action.8

Behavioral theorists recognize that
people often fail to change behavior
in a way that reduces risk even when
they have relevant information about
risks.18 They emphasize the
importance of shaping the choice
architecture to make preferred risk-
reduction actions more salient and
easier to perform and the implied
default or expected behavior.19,20

Nudges are designed tactics meant to
shape the choice architecture to
prompt better decisions.18 Providing
a disposal method at the time of
prescribing is a type of nudge
strategy that could prompt or
motivate disposal rates over and
above what other, less convenient
methods have achieved because it
minimizes the steps needed and
enhances the perception that disposal
is the expected behavior (subjective
norm).

Another solution is to provide
enhanced education about the real
risks that leftover opioids pose to
children and adolescents. Data
suggest that to best reduce risky
decision-making, educational
interventions must enhance the
perceived riskiness of the behavior
rather than inform risk awareness
alone.21 We previously showed how
our Scenario-Tailored Opioid
Messaging Program (STOMP)
enhanced parents’ opioid risk
perceptions, shifted their preferences
toward risk avoidance, and improved
safe analgesic decision-making.22 To
date, there are limited data about
whether behavioral or educational

strategies are most effective and
efficient in prodding early and safe
disposal of leftover prescribed
opioids.

Our purpose in this randomized,
controlled trial was to examine
whether provision of a disposal
method with or without enhanced
risk information at the time of
prescribing would improve parents’
leftover disposal behavior after short-
term use. Specifically, we
hypothesized that when controlled
for child and parent pain-related
factors in a factorial design, the
following would occur.

1. Providing a take-home disposal
packet at the time of prescribing
(ie, Nudge) would independently
increase parents’ timely disposal
behavior compared with parents
who were randomly assigned to
the no packet group (control).

2. STOMP risk information will
increase timely disposal rates and
lower planned retention of
leftover opioids compared with
routine information.

METHODS

Interventions

Nudge is a cost-efficient disposal kit
with illustrated instructions (ie,
Ziploc of coffee grounds, a US Food
and Drug Administration–sanctioned
method for leftover drug disposal).23

The Nudge intervention provides
a how-to-dispose kit that eliminates
uncertainty, makes the required steps
concrete, and creates an injunctive
norm that use of the kit is expected
behavior. The Nudge intervention was
meant to boost response efficacy by
putting the risk-reduction behavior
within parents’ immediate control.

STOMP is an interactive Web-based
program that presents descriptive,
clinically relevant pain and risk
situations in which parents consider
common scenarios and make
intentional analgesic use and
handling decisions.21,24,25 Each
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decision prompts immediate
feedback about the risk portrayed
along with behavioral advice about
what to do to reduce the risk.
Parsimonious messages serve to
heighten risk perception and build
behavioral response efficacy.26

Similar feedback strategies have been
shown to enhance health behaviors
and outcomes compared with
provider interactions alone.27 We
hypothesized that STOMP
information would improve disposal
behavior and intentions by enhancing
parents’ risk perceptions.

Main Outcome Measure

The main outcomes were prompt
disposal (parents’ self-reported
disposal immediately after the
children’s course of treatment) and
intention to retain (parents will keep
after use). Self-report is the primary
method used to ascertain opioid
storage and disposal behavior.9,28,29

Meta-analyses show that health
intentions correlate moderately with
actual behavior and that this
association increases when the risk
behavior is within the control of the
subject and when expected behavior
change is ,5 weeks
postintervention.30 We used recent
recommendations to optimize the
validity of self-report,31 including
computer survey of outcomes
(instead of face-to-face assessment,
which could increase social
desirability), brief recall period, and
inclusion of nonjudgmental wording
(eg, “people often keep their leftover
medications for various reasons”). We
also asked parents to submit
a photograph of the disposal as
a secondary validation of the self-
report.

Other Measures

The Parents’ Postoperative Pain
Measure–Short Form32 measured the
children’s pain (scored 0–10; 10 =
most pain interference). This tool
has excellent internal consistency
(a = .85)32 and agreement with self-
reported pain intensity in children.33

Risk perception was measured by
several questions derived from
a validated survey assessing parental
concerns about prescription opioid
storage in the home.9 Scores on the
composite measure ranged from 26
to 16, where lower scores indicate
strong disagreement and higher
scores indicate strong agreement
about the riskiness of opioid
retention and misuse in the home.

Procedure

With approval from the institutional
review board (Institutional Review
Board, Medicine Human Subjects No.
127009), we consecutively recruited
and consented parents whose
children (aged 5–17 years) were
scheduled to undergo a short-stay
surgical procedure with a typical
need for prescribed opioids. All
recruitment occurred between
October 2017 and December 2018,
and follow-up was completed by
January 31, 2019. We excluded
non–English-speaking parents and
those whose children were
undergoing emergency procedures,
those who could not self-report their
pain, and those who had chronic pain
or opioid use ($3 months in the past
year).

Trained assistants used computer-
generated randomization to assign
parents a priori to either the control
group (no disposal Ziploc) versus the
Nudge group (ie, received the
disposal Ziploc) and to the STOMP
versus routine information. Parents
(blinded to assignment) completed
baseline surveys using a Qualtrics
link via iPad for consistency,
completeness, and privacy. Parents
entered their assigned, unique
identification number and recorded
their demographics, their own and
their children’s past pain and opioid
use, analgesics stored in the home,
and whether they had ever taken
a prescribed opioid in greater
amounts or more frequently than
prescribed, taken someone else’s
prescribed opioid, or shared their

opioid with a friend or family
member (together coded as past
opioid misuse). Parents’ health
literacy was assessed by using the
Rapid Estimate of Adult Literacy in
Medicine–Short Form, which has
established reliability and validity in
adults (score range 0–7; scores ,3
indicate less than a sixth-grade
reading level).34 Parents assigned to
the STOMP feedback received this
information (embedded into the
Qualtrics survey platform)
immediately after the baseline survey.

On days 7 and 14 postdischarge,
parents received follow-up Qualtrics
survey links via e-mail to record pain
interference scores, analgesic use,
discontinuation, leftover opioid
amounts, and disposal behavior and
retention intentions. Parents who
intended to retain leftovers were
asked to provide reasons for
retention (semistructured and open-
ended options). Those who indicated
disposal intention were asked how
they disposed or planned to dispose
and to e-mail or text a picture of the
disposal process if possible. Parents
recorded all opioid doses
administered in diaries, which they
returned in a prestamped envelope
after analgesic discontinuation. These
data were used to check the reliability
of parental reports of leftover opioid
amounts. Parents received $50 for
completion of all surveys and diaries.
We obtained prescription and
surgical procedure data from the
children’s electronic medical record.
All surveys and child data were linked
by using the parents’ unique
identifier to maintain privacy and
enhance honest disclosure.

Statistical Analyses

Data were analyzed by using SPSS
(version 24; IBM SPSS Statistics, IBM
Corporation) and are presented as n
(%) and mean 6 SD with odds ratios
(ORs) or mean differences and 95%
confidence intervals (CIs) when
appropriate. No missing data were
imputed. Univariate comparisons of
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group characteristics were conducted
by using x2 with Fisher’s exact tests
or unpaired t tests with Levene’s tests
for equality of variance. Logistic
regression models assessed the
effects of our interventions on the
outcomes (1) prompt disposal and
(2) intention to retain. In both
models, we included our
interventions and controlled for
relevant pain and analgesic factors,
including child procedure, pain
interference, past opioid (parent and
child), parental opioid misuse, and
opioid storage in the home at
baseline. We report adjusted odds
ratios (aORs) for all factors and
accepted significance at P , .05.

Sample Size Determination

We based our sample size on an
expected disposal rate of 30% in our
control group.14 To detect a small
effect of the Nudge on disposal
behavior (OR 1.5) with 95%
confidence and a relative precision of
50%, we needed 196 parents in the
Nudge and control groups. We
recruited 640 parents to account for
potential loss to follow-up and
missing data (30%) and to ensure
a sufficient sample to detect small
effects of the interventions in
a factorial model with up to 10
covariates (sample needed = 333).

RESULTS

Our analytical sample derivation (n =
517) is depicted in Fig 1. There were
no significant differences in baseline
characteristics between the study
groups at baseline (Table 1). Of note,
61 parents (11.8%) reported past
prescription opioid misuse (31% for
pain relief, 11% for sleep, and 5% to
relax or for another effect), and the
balance provided no motivation.

There were no differences between
the groups in the children’s opioid
and analgesic prescriptions or their
use after hospital discharge (Table 2).
Overall, 59% of children took opioids
for #2 days, and 84% took them for
,6 days. Most parents reported

leftover opioids; 99 (19%) estimated
that .50% to 100% of doses
remained, 146 (28%) had one-
quarter to half of the doses left, and
101 (20%) had only a few doses
leftover. Comparisons between
parents’ diary dose recordings and
dispensed volume validated parental
leftover estimates.

At the final survey, disposal rates
were significantly higher for all
intervention groups (Fig 2). Prompt
disposal was highest for the STOMP
and Nudge group (38.5%) and lowest
for the control and routine
information group (19.2%; OR 2.64
[95% CI 1.46–4.80]). Disposal
confirmation by e-mailed image
validated 56 (40%) early
disposal cases.

Most parents reported an intention to
eventually dispose of leftover opioids,
but 44 (9%) intended to retain them.
Planned retention was significantly
lower for parents who received the

STOMP intervention (5.6% vs 12.5%
for parents without STOMP; OR 0.41
[95% CI 0.21–0.81]). Reasons for
planned retention included concern
for future child need (n = 34 [77%]),
future family need (n = 3 [7%]), paid
for the drug (n = 5 [11%]), and do not
know how to dispose or not easy to
get rid of (n = 6 [14%]). There was no
association between intention to
retain and doses administered at
home or number of doses dispensed
(r 0.071 and20.004, respectively). Of
those planning retention, 7 parents
(64%) who had received STOMP
planned to store the retained opioid
in a locked cabinet or drawer
compared with 11 (38%) who
received standard information
(P = .17).

Our hypotheses were supported by
logistic regression analyses, showing
that both the Nudge and STOMP
interventions had significant effects
on prompt disposal behavior when

FIGURE 1
Consolidated Standards of Reporting Trials diagram depicting sample derivation: prompt disposal.
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controlled for child and parent
factors (Table 3). The STOMP
significantly reduced parents’
intention to retain, whereas the
Nudge had no independent effect on
planned retention (Table 3).
Importantly, higher parental
risk perception lowered the
odds of planned retention,
whereas their past prescription
opioid misuse behavior

increased the odds of planned
retention.

DISCUSSION

In this randomized controlled study,
the Nudge intervention significantly
enhanced parents’ timely disposal of
leftover prescribed opioids after their
children’s short-term use. Despite this
important finding, the Nudge

intervention had no effect on planned
retention rates. In contrast, the
STOMP intervention had significant
effects on both prompt disposal
behavior and planned retention.
These findings suggest that provision
of a handy disposal method can
nudge immediate risk-reduction
behavior but has little effect on future
planning. To further reduce parents’
retention of leftover opioids, clear

TABLE 1 Description of Baseline Characteristics of the Groups

Control Nudge

STOMP (n = 129) Routine (n = 133) STOMP (n = 124) Routine (n = 131)

Female parent, n (%) 111 (86) 103 (77) 105 (85) 106 (81)
High school diploma or less, n (%) 18 (14) 14 (11) 16 (13) 10 (8)
Parent health literacy,a mean 6 SD 6.95 6 0.21 6.83 6 0.69 6.89 6 0.37 6.86 6 0.59
White race, n (%) 116 (90) 115 (87) 105 (85) 116 (89)
Hispanic, n (%) 2 (2) 6 (5) 5 (4) 3 (2)
Child previous surgery, n (%) 85 (66) 81 (61) 84 (68) 78 (60)
Female child, n (%) 47 (36) 59 (44) 50 (40) 60 (46)
Child age, mean 6 SD 12.76 6 3.72 12.79 6 3.86 13.52 6 3.40 12.36 6 3.72
Child procedure type, n (%)
Orthopedic or sports medicine 79 (61) 78 (59) 69 (56) 74 (57)
General surgery or urology 25 (19) 26 (20) 21 (17) 28 (21)
Otology 11 (9) 16 (12) 13 (11) 20 (15)
Other 14 (11) 13 (10) 21 (17) 9 (7)

Child past opioid use, n (%) 30 (23) 35 (26) 40 (32) 34 (26)
Parent past opioid use, n (%) 78 (61) 50 (38) 60 (48) 72 (55)
Opioid kept in home, n (%) 28 (22) 22 (17) 24 (19) 36 (27)
Past opioid misuse, any, n (%) 18 (14) 8 (6) 11 (9) 24 (18)
Took more 8 (6) 3 (2) 7 (6) 12 (9)
Shared their opioid 10 (8) 4 (3) 3 (2) 14 (11)
Took someone else’s 7 (5) 3 (2) 8 (7) 17 (13)

a Measured by using Rapid Estimate of Adult Literacy in Medicine–Brief, scored 0 to 7.

TABLE 2 Details of Prescribed Analgesics, Use After Discharge, and Opioid Leftovers in the Groups

Control Nudge

STOMP (n = 129) Routine (n = 133) STOMP (n = 124) Routine (n = 131)

Oxycodone prescription, n (%) 112 (87) 120 (90) 113 (91) 126 (96)
Hydrocodone prescription, n (%) 17 (13) 13 (10) 15 (12) 7 (5)
Doses dispensed, n (median [IQR]) 27.91 (24.39

[23.07–32.74])
25.59 (21.43
[21.77–29.41])

23.09 (20.00
[19.55–26.64])

22.77 (20.00
[19.47–26.06])

Other analgesics ordered, n (%)
Acetaminophen 92 (74) 95 (74) 92 (76) 93 (71)
Ibuprofen 61 (50) 66 (51) 55 (45) 67 (54)
Diazepam 10 (8) 7 (5) 11 (9) 7 (5)
Gabapentin 4 (3) 6 (5) 6 (5) 5 (4)
Magnesium 17 (13) 12 (9) 16 (13) 16 (12)

Opioid given after discharge 106 (82) 109 (83) 101 (82) 103 (79)
Total opioid doses given after discharge, range
(median [IQR])

0–41 (5 [1–11]) 0–36 (5 [1–10]) 0–61 (4 [1–9.25]) 0–39 (6 [1–10])

Nonopioid given after discharge, n (%) 122 (95) 126 (98) 115 (94) 124 (97)
Ongoing nonopioid use (d 14), n (%) 35 (27) 31 (23) 45 (36) 29 (22)
Ongoing opioid use (d 14), n (%) 8 (6) 2 (2) 4 (3) 3 (2)
Pain interference score (d 14), mean 6 SD 1.14 6 2.18 0.80 6 1.43 1.05 6 1.83 1.00 6 2.03
Leftover opioids, n (%) 120 (93) 122 (92) 113 (91) 126 (96)

IQR, interquartile range.
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messaging about the risks
posed to children and adolescents
in the home is required.

We considered prompt disposal to be
the best risk-reduction behavior
because storage in the home, even for

short periods, poses increased risk to
family members and others. Good
intentions to dispose, which the
majority of our parents reported, may
wane over time as parents get busy
with other more pressing family
activities. Furthermore, several
parents in our study anecdotally
described barriers in finding
appropriate take-back programs,
particularly for liquid medications.
Many parents with disposal
intentions planned to take their
children’s leftover opioids back to
a pharmacy or to their children’s
clinic where appropriate disposal
capability was unclear.

Our findings have important
implications for promoting parental
disposal of leftover prescription
opioids. Nudge interventions aim to
enhance behavior at the time of
decision-making. In contrast, our
STOMP intervention is meant to
enhance opioid risk perceptions in
addition to guiding risk-reduction

FIGURE 2
Prompt leftover prescription opioid-disposal rates between the study groups. Presented are ORs
(95% CIs) versus control (no nudge) without the STOMP (routine) group.

TABLE 3 Results of Hypotheses Tests: Effects of Nudge and STOMP on Parental Disposal Behavior and Planned Retention

Factor aOR (95% CI)

Outcome: prompt opioid disposal (children with ongoing opioid use at final survey excluded); model x2 28.54 (df 11); P = .003; Hosmer-
Lemeshow test 0.447
Child age 0.95 (0.90–1.01)
Child past opioid use 1.29 (0.76–2.18)
Pain interference score 0.92 (0.80–1.06)
Orthopedic or SM procedure 0.66 (0.43–1.02)
Opioid kept in home baseline 0.82 (0.47–1.45)
Parent past opioid use 0.78 (0.49–1.23)
Parent misused opioid 1.06 (0.51–2.19)
Total opioid doses dispensed 0.99 (0.98–1.01)
Nudge intervention 1.78 (1.16–2.73)
STOMP intervention 1.68 (1.10–2.58)
Perceived opioid risk 1.02 (0.96–1.10)

Outcome: parental intention to retain leftover opioid (included all parents); model x2 43.96 (df 11); P , .001; Hosmer-Lemeshow test 0.815
Child age 1.02 (0.92–1.12)
Child past opioid use 1.03 (0.44–2.39)
Pain interference score 0.96 (0.79–1.17)
Orthopedic or SM procedure 2.45 (1.09–5.51)
Opioid kept in home baseline 2.13 (0.96–4.71)
Parent past opioid use 0.63 (0.27–1.50)
Parent misused opioid 4.44

(1.67–11.79)
Total opioid doses dispensed 1.00 (0.99–1.02)
Nudge intervention 1.04 (0.51–2.12)
STOMP intervention 0.40 (0.19–0.85)
Perceived opioid risk 0.87 (0.79–0.96)

df, degrees of freedom; SM, sports medicine.
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behavior. STOMP provides parents
with simple but blunt risk messages
(eg, “Younger children have been
poisoned, and some have died. ...
Overdose and death have occurred in
teenagers who took leftover opioids”)
paired with recommended behaviors
(eg, “...get rid of all leftovers right
away by 1 of these approved ways.
...Getting rid of all leftover prescribed
pain relievers is the only way to keep
children and teenagers from
potentially causing themselves
harm”). That STOMP improved the
rates of timely disposal and also
reduced retention intentions
supports this strategy. Notably, our
messages have not, to date,
diminished parents’ pain
management behavior. That is,
parents who receive scenario-tailored
risk information have been found to
make better decisions about when it
is safe to use opioids to manage their
children’s pain and when it is unsafe
to do so.22 Thus, scenario-tailored
messaging achieves a more balanced
risk/benefit understanding that can
improve pain outcomes while
reducing risk. A balanced approach to
education is imperative because
parents’ primary motivation for
retaining opioids is the anticipated
future pain relief needs of their
children.

Importantly, parents’ past
prescription opioid misuse behavior
quadrupled the risk of planned
retention. Parents who have misused
a prescribed opioid are likely to
perceive the risks to be low,
particularly if they or their families
experienced no adverse problems.
Assessing parents’ past behaviors and
enhancing their perceptions of the
real risks posed to children are
important targets for risk reduction.
This is particularly germane given

new data showing that maternal
prescription opioid misuse increases
the risk for adolescent misuse (aOR
1.62 [95% CI 1.28–2.05]), whereas
higher parental risk perceptions
decrease this risk (aOR 0.93 [95% CI
0.87–1.00]).35 Additionally, mothers
have been found to strongly influence
their teenagers’ analgesic use and
information.36,37 To interrupt the
modeled pattern of medication
misuse, assessments and
interventions must first target
parents.

Despite our rigorous randomized
controlled trial design, our ability to
generalize findings is somewhat
limited. Firstly, we cannot reject the
possibility of a social desirability bias
because parents may want to appear
to be doing the right thing for their
children and household. We
minimized the potential for social
desirability bias by including
nonjudgmental statements in our
survey and using computerized
surveys (versus face to face).
Although use of self-reported
outcomes may have overestimated
disposal behavior, evidence from
adherence studies suggests their
correlation with other observational
methods and their good predictive
validity.31 Next, our sample consisted
of mostly white, well-educated
parents in a state and community that
has been heavily impacted by the
opioid epidemic and related deaths.
Thus, parents’ baseline opioid risk
perceptions may be higher than those
in other less-impacted communities.
Finally, our intervention was
particularly low cost, thus meeting
the definition of a nudge intervention.
Although commercially available drug
disposal pouches are available, it is
unclear how their cost would impact
use and implementation across

settings. Even if policies mandated
their distribution with scheduled
drugs, it is likely that the cost would
be passed along to consumers, thus
creating a potential barrier to use.
Despite these limitations, our findings
have relevance to inform future
interventions aimed at reducing the
retention of leftover, high-risk
prescription medications.

CONCLUSIONS

In summary, we found that providing
a disposal method at the time of
opioid prescribing effectively nudged
more parents to do the right thing
and promptly dispose of their
children’s leftovers after short-term
use. Heightening risk perceptions
with tailored risk information had
an additive effect on parental
behavior and reduced their intention
to retain prescription opioid leftovers.
It will be important to determine if
such interventions have longer-
lasting impacts on opioid misuse and
adverse events among children,
teenagers, families, and communities.
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