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EmergencyDepartment
Visits Involving
Nonmedical Use of
Selected Prescription
Drugs—UnitedStates,
2004-2008

MMWR. 2010;59:705-709

2 figures, 1 table omitted

RATES OF OVERDOSE DEATHS INVOLV-
ing prescription drugs increased rap-
idly in the United States during 1999-
2006.1 However, such mortality data do
not portray the morbidity associated
with prescription drug overdoses. Data
from emergency department (ED) vis-
its can represent this morbidity and can
be accessed more quickly than mortal-
ity data. To better understand recent na-
tional trends in drug-related morbid-
ity, CDC and the Substance Abuse and
Mental Health Services Administra-
tion (SAMHSA) reviewed the most re-
cent 5 years of available data (2004-
2008) on ED visits involving the
nonmedical use of prescription drugs
from SAMHSA’s Drug Abuse Warning
Network (DAWN). This report de-
scribes the results of that review, which
showed that the estimated number of
ED visits for nonmedical use of opioid
analgesics increased 111% during 2004-
2008 (from 144,600 to 305,900 visits)
and increased 29% during 2007-2008.
The highest numbers of ED visits were
recorded for oxycodone, hydro-
codone, and methadone, all of which
showed statistically significant in-
creases during the 5-year period. The
estimated number of ED visits involv-
ing nonmedical use of benzodiaz-
epines increased 89% during 2004-
2008 (from 143,500 to 271,700 visits)
and 24% during 2007-2008. These find-
ings indicate substantial, increasing
morbidity associated with the nonmedi-
cal use of prescription drugs in the

United States during 2004-2008, de-
spite recent efforts to control the prob-
lem. Stronger measures to reduce the
diversion of prescription drugs to non-
medical purposes are warranted.

DAWN is a public health informa-
tion system that tracks the impact of
drug use, misuse, and abuse in the
United States by monitoring drug-
related hospital ED visits. In a manner
similar to the National Electronic In-
jury Surveillance System,* DAWN uses
a sample of EDs to estimate national ED
visit rates.2 DAWN collects data from
a stratified, simple random sample of
approximately 220 nonfederal, short-
stay, general hospitals that operate 24-
hour EDs in the United States. DAWN’s
sampling frame is based on the Ameri-
can Hospital Association annual sur-
vey database and is updated annually
to reflect new, closed, merged, and de-
merged hospitals, and to give new hos-
pitals an opportunity to be selected into
the sample.

The DAWN sample is designed to
produce estimates and trends for indi-
vidual metropolitan areas (12 in 2008)
and the United States overall.2 To
achieve this, the selected metropoli-
tan areas are oversampled. The over-
sampled hospitals and a supplemen-
tary sample of hospitals outside those
areas together capture ED visits in all
50 states and the District of Colum-
bia. Trained DAWN reporters review
the medical charts of all patients treated
in the participating hospital EDs to
identify visits for conditions induced by
or related to drug use. DAWN report-
ers record de-identified information
from the ED medical records using stan-
dard abstraction forms. DAWN does
not conduct interviews or follow-up
with clinicians, patients, or family mem-
bers. Rates presented in this report are
based on the numbers of ED visits
weighted so that they are representa-
tive of the U.S. population. Denomina-
tors for this report were based on
U.S. Census postcensal estimates. Dif-
ferences between counts and between

rates were tested using two-sided
t tests.†

DAWN defines nonmedical use of a
prescription or over-the-counter drug as
taking a higher-than-recommended
dose, taking a drug prescribed for an-
other person, drug-facilitated assault, or
documented misuse or abuse, all of
which must be documented in the medi-
cal record. DAWN classifies suicide at-
tempts, patients seeking detoxifica-
tion, and unintentional ingestions in
other categories.

For 2008, a total of 231 hospitals sub-
mitted data that were used for estima-
tion. The overall weighted hospital re-
sponse rate was 32.9% (response rates
have been stable from year to year). In
2008, DAWN recorded 351,697 drug-
related ED visits. On average, a DAWN
member hospital submitted 1,522
DAWN cases.

DAWN estimated 1.6 million ED vis-
its for the misuse and abuse of all drugs
in 2004 and 2.0 million in 2008. Among
these, illicit drugs such as cocaine and
heroin were involved in 1.0 million vis-
its in both 2004 and 2008, whereas pre-
scription or over-the-counter drugs
used nonmedically were involved in 0.5
million visits in 2004 and 1.0 million
visits in 2008. The estimated number
of ED visits involving nonmedical use
of opioid analgesics‡ increased from
144,600 in 2004 to 305,900 in 2008
(111%, p�0.001), whereas rates in-
creased from 49.4 per 100,000 to 100.6
per 100,000, an increase of 104%
(p�0.05).

EDvisitratesforopioidanalgesicswere
highestforoxycodone,hydrocodone,and
methadoneduringtheentirestudyperiod.
EstimatedEDvisits involvingoxycodone
increased from 41,700 to 105,200
(p�0.001),andratesincreasedfrom14.2
per 100,000 to 34.6 per 100,000, an in-
creaseof144%(p�0.05).Theestimated
numberofEDvisits involvingnonmedi-
caluseofbenzodiazepinesincreasedfrom
143,500in2004to271,700in2008(89%,
p=0.01),andrates increasedfrom49.0to
89.4 per 100,000, an increase of 82%
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(p�0.05). The increases in numbers of
EDvisitsduring2004-2008forindividual
benzodiazepineswere significant: alpra-
zolam(125%,p=0.01),clonazepam(72%,
p�0.001),diazepam(70%,p=0.02),and
lorazepam (107%, p=0.006), as was the
increaseforthesleepaidzolpidem(121%,
p=0.002).Carisoprodol-relatedvisitsalso
increased significantly (132%, p=0.04).
Theestimatednumberofvisits foralpra-
zolam in 2008 (104,800) was more than
twice the number for the next most
common benzodiazepine, clonazepam
(48,400).

Although women had more benzo-
diazepine-related visits than men, this
difference was not statistically signifi-
cant. Among opioid analgesic—
related visits, 38% did not involve any
other drug (including alcohol); the cor-
responding figure was 21% for benzo-
diazepine-related visits. Benzodiaz-
epines were involved in 26% of opioid
analgesic—related visits. Alcohol was
involved in 15% and 25% of visits for
opioids and benzodiazepines, respec-
tively. Approximately one in four pa-
tients was admitted. For the year 2008,
rates for both types of drugs increased

sharply after age 17 years, peaked in the
21-24 years age group, and declined af-
ter age 54 years. The largest increases
during 2004-2008 occurred among per-
sons aged 21-29 years.

Reported by: R Cai, MS, E Crane, PhD, K Poneleit,
MPH, Office of Applied Studies, Substance Abuse and
Mental Health Services Admin. L Paulozzi, MD, Div
of Unintentional Injury Prevention, National Center for
Injury Prevention and Control, CDC.

CDCEditorialNote:The number of ED
visits involving nonmedical use of pre-
scription or over-the-counter drugs in-
creasedrapidlyduring2004-2008,andby
2008matchedthenumberofEDvisits in-
volving illicit drugs. ED visits involving
such pharmaceuticals accounted for all
ofthegrowthinoveralldrugmisuse/abuse
ratesduring2004-2008.EDvisits involv-
ing opioids or benzodiazepines were the
largestcontributors to the increase inED
visitsinvolvingthenonmedicaluseofpre-
scription or over-the-counter drugs.

Notably,resultsfrom2008indicatethat
in addition to the large increase in visits
compared with 2004, peak visit rates for
bothopioidsandbenzodiazepinesappear
to have shifted into the 21-24 and 25-29
years age groups and away from the 30-
34 and 35-44 years age groups. As late as
2006,thepeakmortalityrateforfataldrug
overdosesinvolvingopioidanalgesicshad
been in the 35-54 years age group.1

The 5-year increase in ED visit rates
reflects, in part, substantial increases
in the prescribing of these classes of
drugs.3 The increase also might reflect
an increase in the rate of nonmedical
use of prescription drugs per 1,000
prescriptions, as has been observed
for selected opioids.4 In the 2008
National Survey of Drug Use and
Health (NSDUH), 4.6% of persons
aged �18 years reported past-year
nonmedical use of prescription pain
relievers, and 2.1% reported nonmedi-
cal use of tranquilizers, a category that
includes benzodiazepines.5

In contrast to the results of this study,
NSDUH results have shown no in-
crease in self-reported rates of non-
medical use of selected pharmaceuti-
cals since 2004.5 Increasing ED visit
rates in the context of stable self-
reported nonmedical use rates might in-

dicate that persons seen in EDs are dif-
ferent from typical respondents to
NSDUH; a shift toward riskier types of
pain relievers and benzodiazepines,
riskier modes of use, more frequent or
heavier use; and/or an increased ten-
dency to seek emergency care because
of greater awareness of the serious con-
sequences of nonmedical use of such
drugs. However, changes in health-
seeking behavior would not affect
changes in drug-related deaths, and
DAWN ED visit trends are consistent
with medical examiner data from six
states also tracked by DAWN (Maine,
Maryland, New Hampshire, New
Mexico, Utah, and Vermont). In these
states, the number of nonsuicidal deaths
related to benzodiazepines increased
64.2%, and the number related to opi-
oid analgesics other than methadone in-
creased 47.4% during 2004-2007.6

The relative magnitudes of the rates
shown generally reflect prescription vol-
umes. For example, the benzodiaz-
epine with the highest number of ED
visits, alprazolam, was the most pre-
scribed benzodiazepine in the United
States in 2008, with an estimated 44
million prescriptions.7 However, some
exceptions exist: hydrocodone was pre-
scribed nearly 124 million times and
oxycodone nearly 45 million times in
2008, but hydrocodone ED rates were
not higher than oxycodone ED rates.
The high frequency of multidrug in-
volvement is a reflection of the ten-
dency of persons who abuse drugs to
combine them to moderate or en-
hance their effects. The lower propor-
tion of single-drug ED visits among ben-
zodiazepine ED visits compared with
opioid analgesic visits is consistent with
the relative rarity of a benzodiazepine
being the sole drug involved in a fatal
overdose.6,8

The findings in this report are sub-
ject to at least four limitations. First, the
drugs involved in ED visits might not
all be identified and documented. The
extent to which ED staff members docu-
ment drug involvement might have in-
creased over time. Second, informa-
tion on the motivation for use might be
incomplete; some of the ED visits might

What is already known
on this topic?

Deaths involving the nonmedical use
of prescription drugs increased in the
United States through 2006.

What is added by this report?
Emergency department visits involv-
ing nonmedical use of two types of
prescription drugs, opioid analge-
sics and benzodiazepines, more than
doubled during 2004-2008 in the
United States; visits for misused pre-
scription and over-the-counter drugs
are now as common as emergency de-
partment visits for use of illicit drugs.

What are the implications
for public health practice?
Recent public health and law en-
forcement measures intended to pre-
vent nonmedical use of such drugs
have not prevented rate increases,
and additional measures are needed
urgently.
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have represented suicide attempts.
Third, rates based on population can-
not be used to determine risk per pa-
tient or per prescription. Finally, dis-
tinguishing drugs taken for nonmedical
and medical reasons is not always pos-
sible, especially when multiple drugs are
involved.

These increases in nonmedical use of
pharmaceuticals suggest that previous
prevention measures, such as pro-
vider and patient education and restric-
tions on use of specific formulations,
have not been adequate. Given the
societal burden of the problem, addi-
tional interventions are urgently
needed, such as more systematic pro-
vider education, universal use of state
prescription drug monitoring pro-
grams by providers, the routine
monitoring of insurance claims in-
formation for signs of inappropriate use,
and efforts by providers and insurers
to intervene when patients use drugs
inappropriately.9,10 This report also
reinforces the value of timely, pop-
ulation-based national surveillance
for nonmedical use of drugs, which can
be used to assess the effect of such
interventions.
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DURING MAY–AUGUST 2008, STATE AND

local health and agriculture depart-
ments, the U.S. Department of Agricul-
ture’s Food Safety and Inspection Ser-
vice (FSIS), and CDC investigated two
multistate outbreaks of Shiga toxin—
producing Escherichia coli O157 (STEC
O157) with distinct pulsed-field gel elec-
trophoresis (PFGE) patterns. Investiga-
tions into each outbreak included epi-
demiologic analysis of food exposures,
microbiologic testing, and food distri-
bution tracebacks. This report summa-
rizes the results of those investigations.
During May 27–August 25, 2008, a total
of 99 persons (64 from the first out-
break and 35 from the second out-
break) from 18 states had confirmed ill-
ness with an STEC O157 isolate
indistinguishable from the outbreak
PFGE patterns. A case-control study con-
ducted as part of the first investigation
found a statistically significant associa-
tion with purchase of ground beef from
one large grocery chain (matched odds
ratio [mOR]=9.3). Traceback investiga-
tions for both outbreaks led to the same
slaughter facility, resulting in multiple
nationwide recalls of ground beef, in-
tact beef, and beef products used to
produce ground beef. This is the first
report of two distinct STEC O157 out-
breaks traced to a single slaughter facil-
ity and the first documented report of
outbreaks linked to STEC O157 con-
tamination of intact beef cuts ground by

a retail chain. To help reduce the risk for
outbreaks of STEC O157, the public
health community should continue to
educate consumers regarding the proper
measures to take when handling and
consuming ground beef.

Outbreak 1
On June 14, 2008, the Ohio Depart-
ment of Health posted a cluster of seven
STEC O157 isolates with an indistin-
guishable PFGE pattern (pattern 1)* on
PulseNet, the national molecular sub-
typing network for foodborne disease
surveillance. Most of the ill patients re-
sided in an urban area of central Ohio.
At approximately the same time, the
Michigan Department of Community
Health was interviewing patients in an
STEC O157 cluster with the same PFGE
pattern as the patients in Ohio. Sev-
eral Michigan patients reported con-
suming ground beef before their ill-
ness, and some reported purchasing it
at one of several stores belonging to a
large national retail grocery chain (chain
A). On June 18, state and local health
and agriculture departments, FSIS, and
CDC’s OutbreakNet Team initiated an
investigation to determine the extent
and source of the outbreak.

A confirmed case was defined as ill-
ness in a person with an STEC O157
isolate having both a PFGE pattern in-
distinguishable from PFGE pattern 1
and multiple-locus variable-number
tandem repeat analysis (MLVA) pat-
tern 1,† and illness onset (or speci-
men collection date, if onset date was
unavailable) after May 26. Sixty-four
confirmed cases were identified in 12
states: Alabama (one case), Florida
(one), Georgia (eight), Indiana (three),
Kentucky (one), Michigan (23), New
Jersey (one), New York (one), Ohio
(21), Texas (one), Utah (two), and
West Virginia (one). Illness onset dates
ranged from May 27 to August 7. Me-
dian age of patients was 21 years (range:
1-71 years); 40 (63%) were female.
Thirty-two (59%) of 54 patients with
available information were hospital-
ized, and two developed hemolytic
uremic syndrome. No deaths were
reported.
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