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Abstract 
Unused/unwanted medications in households and patient care facilities expose 
vulnerable populations, including children, elders, and pets, to potential harm 
through inadvertent ingestion, as well as the potential for theft and assault. 
Hawai‘i Administrative Rules prohibit the return of any prescription medications 
to retail pharmacies after dispensing. The Hawai‘i Narcotics Enforcement Divi-
sion (NED) partnered with the University of Hawai‘i at Hilo Daniel K. Inouye 
College of Pharmacy (CoP) in eleven Drug Take Back events throughout the 
state. Most participants heard of the events via newspaper and television 
marketing. The most common methods of medication disposal are via trash 
or down household drains. Over 8,000 lbs of unused/unwanted medications 
was collected, identified and logged from 2011 through 2012. The majority of 
returned drugs were non-controlled substances (90%). Commonly returned 
medications included prescription cardiac medications such as simvastatin 
and lisinopril, non-prescription analgesics such as aspirin and ibuprofen, 
and dietary supplements such as vitamins and iron. Commonly returned 
controlled substance medications included narcotics such as hydrocodone/
acetaminophen combinations and oxycodone, and sedative hypnotics such 
as zolpidem and lorazepam. 

Introduction 
Planning for and management of the environmental lifecycle 
(from conception through production, use, and disposal) of 
products is becoming a central focus in businesses ranging 
from computers to carpeting to automobiles. Historically, con-
sideration of the lifecycle of prescription medication products 
ended with the dispensing of a prescription to the patient, with 
little attention given to unwanted/unused medications that 
may remain. 
 Pharmacological treatment of human health conditions con-
stitutes a major component of contemporary health care in the 
United States (US). In 2011, sales of prescription drugs in the 
US reached $320 billion1, over-the-counter (OTC) medications 
$17.4 billion2, and dietary supplements approximately $30 bil-
lion.3 In 2011, more than 3.76 billion medication prescriptions 
were filled in retail pharmacies in the US; of these, more than 
16.6 million prescriptions were filled in retail pharmacies in 
Hawai‘i.4 An estimated 1.74 billion over-the-counter (OTC) 
products were sold in the US with 6.98 million in Hawai‘i.5 
Sales of dietary supplements in Hawai‘i were estimated at $120 
million for 2011.5

 An estimated one-third of dispensed medication containers 
went unused in the US in 2011, including 5.5 million prescrip-
tion containers dispensed by retail pharmacies in Hawai‘i.5 
Unwanted or unused medications in the household are the 
source of a variety of drug safety concerns. 
 Medications in the household present health risks to vulner-
able populations, including children, elders and household 
pets. In the US, more than 71,000 children under the age of 

19 present to emergency rooms for unintentional overdoses of 
prescription and over-the-counter drugs annually.6 Medication 
overdoses are most common among children ≤ 5 years old.7 
Among 2-year-olds, one of every 180 children treated in an 
emergency room is for a medication overdose.7 Unsupervised 
ingestion of acetaminophen, cough and cold medicines, non-
steroidal anti-inflammatory drugs, and antidepressants are most 
commonly involved in overdoses among children.7

 Public awareness of the presence of prescription medica-
tions in public waterways, and the potential for harm to human 
life and wildlife, has resulted in a decline in the flushing of 
unwanted medications down toilets and sinks, and increased 
interest in alternative safe disposal methods.8 Jurisdictions across 
the country have piloted a variety of strategies to remove and 
safely destroy unwanted/unused medications from households. 
Among the most progressive, in July 2012 Alameda County in 
California enacted the first ordinance requiring pharmaceutical 
manufacturers to take financial responsibility for the return, 
and safe destruction, of unwanted/unused medications.9 The 
ordinance, which allows for creativity and flexibility in the 
types of programs and methods of administration, has been 
challenged in court by the pharmaceutical industry.10 A similar 
ordinance proposal in San Francisco County was tabled after 
the pharmaceutical industry agreed to fund a pilot program.11

 Prescription medications rank among the most abused drugs.6 
Young adults (18-25) have the highest rate of prescription 
drug abuse, while teens (12-17) have the second highest rate.6 
Research indicates that 20% of youth aged 12 and older report 
having used prescription drugs for nonmedical reasons at 
least once in their lifetime.12 In 2010, the prevalence of recent 
prescription drug abuse (recreational/non-medical use in the 
past month) was estimated to be 5.9% among young adults 
aged 18 to 25 and 3% among youth aged 12 to 17.12 So called 
“pharm parties,” social gatherings in which prescription drugs 
are randomly mixed and consumed with alcohol, have report-
edly gained popularity in recent years among teens and young 
adults.13 Additional safety issues involving unused medications 
in the household include potential for robbery, theft, and assault.
 Sources of unused medications in the household include 
prescriptions dispensed by retail pharmacies or received by 
mail-order, medications provided by hospice and visiting homec-
are agencies, as well as over-the-counter (OTC) medications, 
and herbal and non-herbal dietary supplements purchased by 
consumers. Another source, separate from the household, is 
medications provided by pharmacy contractors to long-term 
care (LTC) facilities that go unused by LTC residents.
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 Federal law prohibits retail pharmacies from receiving 
controlled substances back after dispensing them to patients. 
Controlled substances are referred to as “scheduled medica-
tions” under the Hawai‘i Chapter 329 Uniform Controlled 
Substances Act and pose varying degrees of danger and addictive 
potential for users. These substances are rated Schedule I (most 
dangerous/addictive and illegal substances), Schedule II (next 
most dangerous/addictive, legal for prescription), Schedule 
III, Schedule IV and Schedule V (least dangerous/addictive, 
legal for prescription).14 Only Schedule II-V are prescribable. 
Controlled substances include opioid analgesics and their deriva-
tives, hallucinogens, certain central nervous system stimulants 
and depressants, and anabolic steroids. Hawai‘i Administrative 
Rules prohibit the return of any prescription medications to retail 
pharmacies after dispensing, preventing these pharmacies from 
serving as return points for unwanted/unused medications.15

 Current US Food and Drug Administration (FDA) and Envi-
ronmental Protection Agency (EPA) guidance instructs consum-
ers to mix unwanted/unused medications in a sealable plastic 
bag with used coffee grounds or cat litter before disposing in 
the trash.16 It is recommended that a limited list of extremely 
dangerous controlled substances be flushed down the toilet. 
Consumers are encouraged to utilize local take-back programs, 
when and where available. However, there is currently a lack 
of federal guidance for designing and implementing take-back 
programs.
 Congress amended the Controlled Substances Act by passing 
the Secure and Responsible Drug Disposal Act of 2010.17 The 
Act enabled the Drug Enforcement Administration (DEA) to 
develop a set of national guidelines for responsible methods of 
drug disposal. Among the options being reviewed, are locked 
receptacles located in pharmacies or law enforcement offices 
and pre-paid mailers addressed to deliver their contents to a 
secure disposal (incineration) facility.
 While in the process of crafting a set of national disposal 
guidelines, DEA has held twice-yearly take-back events at more 
than 5,200 locations across the US since October 2010.18 Five 
such events resulted in the safe removal of two million pounds 
of prescription medications from circulation. No inventory was 
recorded of the types or quantities of returned medications.
 This paper will describe the efforts of the Hawai‘i Narcot-
ics Enforcement Division (NED) of the Department of Public 
Safety and the University of Hawai‘i at Hilo Daniel K. Inouye 
College of Pharmacy (DKICP) in conducting a number of take-
back events on four major islands in 2011 and 2012.  

Methods 
Description of Drug Take Back Events
Two of the largest drug take back events were held in Honolulu 
at the Good Life Senior Expo, an annual three day event that 
includes a multitude of health care related patient care vendors. 
Nine, one-day drug take back events were held at various Kaiser 
Permanente (KP) clinics on O‘ahu, Maui, Kaua‘i and Hawai‘i 
Island. Both types of events were advertised in the newspaper, 
on TV and radio, via brochures/fliers in pharmacies and in 

physician offices, and by word of mouth. Attendance numbers 
or demographics were not collected for any of the events. In 
these collaborations, all medications returned were recorded to 
document the generic name, class of medication, dose, quantity, 
and dosage form. NED agents and students and faculty from 
the DKICP volunteered to identify, count and document all 
returned medications at the events.  
 Via a Edward Byrne Memorial Justice Assistance Grant, NED 
purchased laptops and software to log and identify incoming 
medications. An Excel spread sheet was developed to log all 
medications after being counted by hand. Identification and/or 
verification of all medications was performed utilizing online 
drug identification software (Facts and Comparisons Identidex©). 
The identities of all medications were verified regardless of 
labeling or lack thereof. All dosage forms were accepted and 
could include capsules, tablets, liquids, creams, lotions, oint-
ments, patches, and intravenous formulations. In order to ensure 
compliance with all state and federal laws, NED agents were 
always present, maintained possession of all returned medica-
tions, and were responsible for final destruction.  

Results
At the 2011 Good Life Senior Expo Fair, 313 individuals who 
returned medications were given a survey of specific questions 
related to their past experience with unwanted/unused medica-
tions. The majority of those surveyed heard about the event 
via the newspaper and TV ads. In response to how unwanted, 
unused, or expired medications were disposed of prior to the 
Take Back program, the three top three responses from 234/313 
surveyed, were in the trash (34%), kept in the home (32%), 
and flushed down the toilet (24%). Few participants surveyed 
returned medications either to a pharmacy or their physi-
cian’s offices (10%). In answer to the length of time unwanted 
medications were kept in the home, 272/313 respondents, 67% 
reported keeping unwanted medications in their home for a 
year or more. Almost all respondents (99.4%) wanted Drug 
Take Back programs to continue. Demographic information of 
survey responders was not collected. 
 From all eleven events held, a total of 8,011 pounds of 
medication was recovered from four major islands, with 72% 
of the total recovered on O‘ahu. Poundage per event was not 
recorded. 
 The majority of dosage forms returned were solid tablets 
and capsules. Few intravenous, liquid dosage forms, dermal 
patches, creams, lotions, and suppositories were returned. 
Figure 1 describes the drug classifications for the recovered 
medications of which characterization occurred for 100%. The 
category “Other” constituted the largest amount of returned 
medications, followed by antihypertensives, gastrointestinals, 
and analgesics. The top 10 returned prescription medications 
included simvastatin, lisinopril, and prednisone (Figure 2). 
Seven of the top 10 medications are classified as cardiovascular 
agents. Figure 3 describes the most common non-prescription 
medications (OTC) returned, with aspirin, naproxen, and ibu-
profen topping the list. 
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Figure 1. Distribution of Drugs by Type

Figure 2. Top 10 Prescription Drugs Recovered.

 Only 10% of medications returned during the NED/UHH 
CoP take back events were classified as controlled substances. 
A total of 29 different types of controlled medications was 
recovered. Figure 4 depicts the top 10 returned controlled sub-
stances. The most commonly recovered controlled substances 
were hydrocodone/acetaminophen (Schedule III), oxycodone 

(Schedule II), oxycodone/acetaminophen (Schedule II), codeine/
acetaminophen (Schedule III) and zolpidem (Schedule IV). 
 Within the category of dietary supplements, multivitamins, 
calcium, iron, fish oils and vitamin C were most commonly 
recovered (Figure 5). 
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Figure 3. Top 10 OTC Drugs Recovered

Figure 4. Top 10 Controlled substances.

Discussion
Although the majority of medications were returned from the 
general public, clinics and other facilities including long term 
care facilities and medication trial clinics also returned medica-
tions. The types of returned drug classes indicate that many of 
the highly returned medications present dangers and, if left in 
the home, could lead to misuse and unintended toxicity. The top 
prescription medications returned related to treatment of hyper-
tension and hypercholesteremia. The top non-prescription (OTC) 
medications were primarily analgesics of the non-steroidal anti-

inflammatory drug (NSAID) class. Although available without 
a prescription, ingestion of these medications in large doses 
could cause serious harm, including death. Pseudoephedrine, 
one of the top 10 OTC medications recovered, is commonly 
used to manufacture methamphetamine and the law limits the 
quantity consumers may purchase. 
 The most common controlled substances recovered reflect the 
high use of prescribed opioid analgesics, including hydrocodone/
acetaminophen combinations (such as Vicodin®, Norco®) and 
oxycodone (Oxycontin®). The presence of these medications 
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Figure 5. Top 10 Dietary Supplements Recovered

in the home affirms the potential for home robberies and as-
saults by individuals who are interested in personal use and/
or illicit re-sale. According to an e-mail from L. Ladao, Spe-
cial Agent, Hawai‘i Narcotics Enforcement Division (March 
2013), “Approximately 80% of our prescription drug diversion 
investigations, which consist of multi-doctoring and fraudulent 
obtaining of controlled substances (forged/altered scripts/stolen 
prescription pads), involve oxycodone and hydrocodone.”  The 
collected medications may reflect only a sampling of the unused 
drugs in Hawai‘i households. Contributors could have selectively 
returned medications, electing to keep certain medications for 
any of a variety of reasons. In addition, information on where 
the medication came from, for example, LTC, clinic, hospital, or 
other types of facilities, was not collected as part of this study. 
 The pharmaceutical industry, government, and health profes-
sions have spent astronomical amounts of energy and resources 
to ensure that safe and effective medications are approved and 
released to the consumer. Their progress and accomplishments 
to protect consumers should continue now with the logical next 
step of creating the process by which to end their products life 
cycle. 
 Utilizing the leading example of Alameda County, California, 
the identification of possible champions and stakeholders in 
Hawai‘i includes consumers, government organizations such as 
the federal DEA, Department of Public Safety’s NED, Board of 
Pharmacy, and Division of Land and Natural Resources (DLNR). 
All parties involved in the medication chain of manufacturing, 
ordering, prescribing, dispensing, administering, and monitoring 
should take part in the medication take-back process. Distribu-
tion entities include wholesale distributors and manufacturers. 
Dispensing entities include all types of pharmacies, ambulatory 
care clinics, as well as physician and veterinarian offices. All 
facilities in which medications are administered can benefit from 

a reverse distribution program to avoid accumulation of unused 
medications. Facilities in which medications are administered 
include care homes, long term care facilities, ambulatory care 
clinics, dialysis centers, infusion centers, and adult day care 
centers. All health professionals who participate in prescrib-
ing, dispensing, administering, monitoring, and discontinuing 
medications in the course of caring for patients should be 
responsible to take part in the safe disposal process. 
 While these efforts were successful in proving need for drug 
take-back programs and testing methods to administer them, 
legislation is important to establish program requirements and 
guidelines. Meanwhile, creation of a statewide task force to 
represent stakeholders to create and pilot implementation and 
maintenance processes have been demonstrated to be an effec-
tive initial step. Strategies including take-back lock boxes in 
pharmacies and law enforcement offices, regularly scheduled 
and accessible Medication Take-Back events, pre-paid return 
envelopes paired with every dispensed medication are all mo-
dalities that will provide Hawai‘i residents opportunities for 
safe disposal of unwanted/unused medications.
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