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Abstract

Background: Despite the potential deleterious impact on patient safety, environmental safety and health

care expenditures, the extent of unused prescription medications in US households and reasons for nonuse
remain unknown.
Objective: To estimate the extent, type and cost of unused medications and the reasons for their nonuse

among US households.
Methods: A cross-sectional, observational two-phased study was conducted using a convenience sample in
Southern California. A web-based survey (Phase I, n ¼ 238) at one health sciences institution and paper-

based survey (Phase II, n ¼ 68) at planned drug take-back events at three community pharmacies were
conducted. The extent, type, and cost of unused medications and the reasons for their nonuse were
collected.
Results: Approximately 2 of 3 prescription medications were reported unused; disease/condition improved

(42.4%), forgetfulness (5.8%) and side effects (6.5%) were reasons cited for their nonuse. “Throwing
medications in the trash” was found being the common method of disposal (63%). In phase I, pain
medications (23.3%) and antibiotics (18%) were most commonly reported as unused, whereas in Phase II,

17% of medications for chronic conditions (hypertension, diabetes, cholesterol, heart disease) and 8.3%
for mental health problems were commonly reported as unused. Phase II participants indicated pharmacy
as a preferred location for drug disposal. The total estimated cost for unused medications was

approximately $59,264.20 (average retail Rx price) to $152,014.89 (AWP) from both phases, borne largely
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by private health insurance. When extrapolated to a national level, it was approximately $2.4B for elderly
taking five prescription medications to $5.4B for the 52% of US adults who take one prescription
medication daily.

Conclusion: Two out of three dispensed medications were unused, with national projected costs ranging
from $2.4B to $5.4B. This wastage raises concerns about adherence, cost and safety; additionally, it points
to the need for public awareness and policy to reduce wastage. Pharmacists can play an important role by
educating patients both on appropriate medication use and disposal.

� 2015 Elsevier Inc. All rights reserved.
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The potential presence of unused medications
in US households has recently been receiving
attention due to its implications regarding health
outcomes, health care resource utilization, patient

and environmental safety. In recent years, the
U.S. Drug Enforcement Agency (DEA) and its
state, local, and community partners have

removed 1409 tons of unused medications as a
part of National Prescription Drug Take-back
Initiative.1 First and foremost, unused medica-

tions in households “could be adopted as a direct
measure of medication non-adherence by the pa-
tient population.”2 Second, the impact of medica-

tion non-adherence on health outcomes and
health economics is well established and needs to
be addressed seriously.3 Third, unused medica-
tions left in households present potential safety is-

sues such as accidental consumption by
children.3–5 Lastly, unused medications that are
inappropriately disposed could endanger the envi-

ronment by contaminating surface and drinking
water; and increase medication resistance (e.g. an-
tibiotics), with possible genetic effects in humans

and marine life in the long-term.6–8

The issue of unused medications among US
households has not been studied extensively despite

its potential importance. Recent reports estimated
that of $2.3 trillion annual US health care expen-
ditures, approximately 30% ($700B–$750B) could
be attributed to wastage owing to unwarranted use,

fraud and abuse, lack of care coordination, and
system and provider inefficiencies.9–11 However, no
breakdown was provided of wastage attributable

to unused medications. Estimates of unused pre-
scription medications varied in the literature,
from 1.5 million pounds (in weight) (7–13%) in

long-term care facilities to 2.8 million pounds
(3%) by US customers.12 The Teleosis Institute in
California, which collected data on unused pre-
scription drugs in 2007, reported that consumers

wasted nearly 45% of their medications.13 Studies
on unused medications among hospital, nursing
home and long-term care facilities have not re-
ported their economic value.14–18 Studies conduct-

ed outside the US are not generalizable due to
the differences in health care systems, payment
structures, prescribing behaviors, and pattern of

medication usage.19–24

Thus, a knowledge gap exists regarding the
extent of and reasons for unused prescription

medications among households in the US. Given
that medication utilization and expenditures in
the US has consistently have increased each year,

the impact of unused prescription medications on
health expenditure also could be substantial.25–28

Although an “in-home inventory” of prescrip-
tion medications is considered an ideal method to

study unused medications, resource constraints,
privacy concerns and safety issues precluded this
study approach. Given these challenges, web and

paper-based surveys were developed and used for
data collection.29

The primary objectives of this two-phased

study were to examine the extent, amount, type,
cost, and reasons for unused medications among
US households.

Methods

Study design

This was a cross-sectional, observational study
conducted in two phases. In Phase I, a web-based

survey was conducted at one health sciences
institution; and in Phase II, a paper-based survey
at drug take-back events.

Data collection tool

In this study, unused medication was defined
as medication that is expired, discontinued,
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