L

brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk

provided by Columbia University Academic Commons

SYSTEMATIC REVIEW

Worldwide Prevalence and Trends in Unintentional Drug
Overdose: A Systematic Review of the Literature

| Silvia S. Martins, MD, PhD, Laura Sampson, BA, Magdalena Cerdéd, MPH, DrPH, and Sandro Galea, MD, MPH, DrPH

Background. Drug overdose is an important, yet an inade-
quately understood, public health problem. Global attention to
unintentional drug overdose has been limited by comparison
with the scope of the problem. There has been a substantial
increase in drug overdose incidence and prevalence in several
countries worldwide over the past decade, contributing to both
increased costs and mortality.

Objectives. The aim of this study was to systematically
synthesize the peer-reviewed literature to document the global
epidemiological profile of unintentional drug overdoses and the
prevalence, time trends, mortality rates, and correlates of drug
overdoses. We searched different combinations of Medical
Subject Headings (MeSH) terms in PubMed for articles pub-
lished from 1980 until July 2013, and we organized these results
in tabular spreadsheets and compared them. We restricted the
search to English-language articles that deal with unintentional
overdose, focusing on 1 or more of the following key constructs:
prevalence, timetrends, mortality rates, and correlates. Theterm
“overdose” as a MeSH major topic yielded 1076 publications.
In addition, we searched the following combinations of non-
major MeSH terms: “street drugs” and “overdose” yielded 180,
“death” and “overdose” yielded 114, and “poisoning” and
“drug users” yielded 17. There was some overlap among the
searches. Based on the search and inclusion and exclusion
criteria, we selected atotal of 169 relevant articles for this article
based on a close review of abstracts.

Results. We found wide variability in lifetime prevalence
of experiencing a nonfatal overdose or witnessing an over-
dose, and in mortality rates attributable to overdose. Lifetime
prevalence of witnessed overdose among drug users (n=17
samples) ranged from 50% to 96%, with a mean of 73.3%,
amedian of 70%, and a standard deviation of 14.1%. Lifetime
prevalence of drug users personally experiencing a nonfatal
overdose (n =27 samples), ranged from 16.6% to 68.0% with

PLAIN-LANGUAGE SUMMARY: of drug overdoses from 1980 until

a mean of 45.4%, a median of 47%, and a standard deviation
of 14.4%. Population-based crude overdose mortality rates (n =28
samples) ranged from 0.04 to 46.6 per 100 000 person-years. This
range s likely attributable to the diversity in regions, time periods,
and samples. Most studies on longitudinal trends of overdose
death rates or overdose-related hospitalization rates showed
increases in overdose death rates and in overdose-related
hospitalization rates acrosstime, which have led to peaksinthese
rates at the present time. An overall trend of increasing deaths
from prescription opioid use and decreasing deaths from illicit
drug use in the past several years has been noted across most of
the literature. With the increase in prescription opioid overdose
deaths, drug overdose is not just an urban problem: rural areas
have seen an important increase in overdose deaths. Lastly,
cocaine, prescription opioids, and heroin are the drugs most
commonly associated with unintentional drug overdoses world-
wide and the demographic and psychiatric correlates associated
with unintentional drug overdoses are similar globally.
Conclusions. Thereisaneedtoinvestinresearchtounderstand
the distinct determinants of prescription drug overdose world-
wide. Several other countries need to collect in a systematic and
continuous fashion such data on sales of prescription opioids
and other prescription drugs, nonmedical use of prescription
drugs, and hospitalization secondary to overdoses on pre-
scription drugs. The sparse evidence on the environmental
determinants of overdose suggests a need forresearch that will
inform the types of environmental interventions we can use
to prevent drug overdose. Methodological issues for future
studies include enhancing data collection methods on un-
intentional fatal and nonfatal overdoses, and collecting more
detailedinformationondrug use history, source ofdrug use (for
prescription drugs), and demographic and psychiatric history
characteristics of the individual who overdosed. (Am J Public
Health. 2015;105:e29-e49. doi:10.2105/AJPH.2015.302843)
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Drug overdose is an important, yet
inadequately understood, public
health problem. The aim of this
study was to systematically summa-
rize the peer-reviewed literature to
document the global epidemiological
profile of unintentional drug over-
doses, and the prevalence, time
trends, mortality rates, and correlates

2013. We found wide variability in
prevalence mortality rates attribut-
able to overdose. Most studies on
longitudinal trends of overdose
deaths or overdose-related hospitali-
zations showed increases across time.
An overall trend of increasing deaths
from prescription opioid use and
decreasing deaths from illicit drug
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noted across most of the literature.
With the increase in prescription
opioid overdose deaths, drug over-
dose is not just an urban problem:
rural areas have seen an important
increase in overdose deaths. Lastly,
cocaine, prescription opioids, and
heroin are the drugs most commonly
associated with unintentional drug
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mographic and psychiatric correlates
associated with unintentional drug
overdoses are similar globally. Fu-
ture studies need to collect more
detailed information on drug use
history, source of drug use (for pre-
scription drugs), and demographic
and psychiatric history characteristics
of the individual who overdosed.
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Worldwide attention to unin-
tentional drug overdose has been
limited by comparison with the
scope of the problem.' There has
been a substantial increase in drug
overdose mortality in several
countries worldwide over the past
decade. The mortality rate from
drug overdoses tripled in the
United States between 1990 and
2006.% In the United States, un-
intentional overdose deaths
among adults aged 25 to 64 years
exceeded motor vehicle crash
deaths and suicides as a leading
cause of injury death from 2008
onward.® Likewise, unintentional
overdose deaths outnumbered
motor vehicle crash deaths in
Australia in 2011.% In Europe,
rates have been stable since 2005,
but most European countries also
have high overdose rates. For
example, overdose rates of more
than 20 deaths per million are
found in 14 of 30 European
countries, and rates of more
than 40 deaths per million in 7
countries.’

Until recently, drug overdoses
were seen as a substance abuse or
law enforcement issue and not as
a public health problem.! How-
ever, partly because of the in-
creasing involvement of legal
prescription drugs such as pre-
scription opioids in drug over-
doses, public health professionals
have become more interested in
the topic and in diminishing the
societal burden posed by unin-
tentional overdoses.!

Although drug overdose deaths
attract much public attention,%®
there are substantial conse-
quences of nonfatal overdose, in-
cluding cardiac and muscular
problems, cognitive impairment,
renal failure, hearing loss, and in-
juries sustained during over-
dose.”'© Health care costs associ-
ated with overdose treatment are
also substantial. From 1999 to
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2008, hospitalization rates for
overdoses in the United States in-
creased by 55%, costing about
$737 million in 2008." There are
little data available on drug over-
dose hospitalization costs in
countries other than the United
States.

Drug overdose can be defined
as happening when

someone . . . collapses, has blue
skin, has convulsions, has diffi-
culty breathing, loses conscious-
ness, cannot be woken up, has

a heart attack or dies while using
drugs. 20709

This definition has been used
widely across the literature.'>°
Unintentional drug overdoses are
unique among causes of morbidity
and mortality in 2 respects. First,
unintentional overdose deaths are
rarely instantaneous and drug
users rarely overdose alone. As
such, for the most part, overdose
deaths are avoidable deaths. For
example, those who witness an
overdose episode can call for help
and apply first aid measures.'®
Opioid overdoses are preventable
through the administration of nal-
oxone, which can reverse the ef-
fect of opioids and can revive the
individual '°™® Second, drug
overdoses are inevitably and in-
extricably linked to the surround-
ing environment, particularly in
the centrality of drug availability
as a necessary (but insufficient)
determinant of overdose.'9%>
Considering these observations
that overdose is preventable and
linked to surrounding environ-
ment, drug overdoses should be of
concern to public health, both
from the point of view of under-
standing their determinants and
from the point of view of encour-
aging interventions to mitigate
their consequences.

A systematic review of the
drug overdose literature can help
clarify what we know about
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unintentional drug overdoses and
areas in which we have gaps in
scholarship. Although reviews have
been written about overdoses
caused by particular types of drugs
(e.g., prescription opioids, heroin,
methadone),>*2” in certain places
(e.g, Utah),?® on suicidal versus
accidental overdose,?® or on over-
doses among recently released
prisoners,3° we are not aware of
any global review of unintentional
drug overdoses with the goal of
synthesizing the prevalence, time
trends, mortality rates, and corre-
lates of drug overdose worldwide.

METHODS

The potential scope of literature
that may be considered of interest
to the topic is vast. We conducted
a systematic review of publications
available in the US National Li-
brary of Medicine’s PubMed elec-
tronic database® in July 2013 by
using different combinations of
Medical Subject Headings (MeSH)
search terms. We restricted the
search to English-language articles
published between 1980 and July
2013 that deal with unintentional
overdose, focusing on 1 or more of
the following key constructs:
prevalence, time trends, mortality
rates, and correlates. The term
“overdose” as a MeSH Major
Topic yielded 1076 publications.
In addition, we searched the fol-
lowing combinations of nonmajor
MeSH terms: “street drugs” and
“overdose” yielded 180, “death”
and “overdose” yielded 114, and
“poisoning” and “drug users”
yielded 17. There was some over-
lap among the searches. We did
not use “unintentional” as a search
term so as not to leave out studies
that dealt with both intentional
and accidental overdoses. There
were no limitations in this original
search on type of sample, or loca-
tion or geography, but we

excluded studies dealing with
children, because, although this
group is important, we aimed to
focus only on studies that reported
on unintentional drug overdoses
among adults. We included com-
mentaries because of their poten-
tial to shed light on potential in-
terventions or trends. In addition,
we reviewed reference lists of
chosen articles to select additional
studies or commentaries.

With these search and inclusion
and exclusion criteria, we selected
a total of 169 relevant articles for
this study through a close review
of abstracts (Figure 1). We were
interested in articles that reported

1. population-based prevalence
measures (46 articles; re-
ported in Table 1),

2. studies that reported per-
centage of changes over time
in trends of overdose (34
articles; Table 2),

3. mortality rates (53 articles;
Table 3), and

4. correlates of overdose (sum-
marized in the Results
section, but not included in
tables because of the lack of
common quantitative mea-
sures to record these topics).

RESULTS

Table 1 shows prevalence of
overdose found in relevant arti-
cles, organized by type of drug,
sample, and type of prevalence
(witnessed vs experienced, fatal vs
nonfatal, and time point). Lifetime
prevalence of witnessed overdose
among drug users (n=17 samples

from 18 articles) ranged from
5000 to 9606,15-17:3233.37.39.40,
43-4553.5457-60.64 (it o oo
of 73.3%, a median of 70%, and
a standard deviation of 14.1%.
Although samples differed in de-
mographics, length of drug use,
and type of drug involved (e.g.,
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1387 total publications
found from original searches

1044 publications removed

after title review because of

duplicates and nonrelevant
articles

343 relevant publications
after title review

174 nonrelevant articles not
included in final article after
closer abstract review

114 publications included
for mortality, prevalence,
or trends tables

55 additional articles
drawn upon for
discussion, correlate
results, or reference

prescription opioids, cocaine), the
lifetime prevalence of witnessing
an overdose did not differ greatly
between studies conducted in dif-
ferent settings and countries.
Two studies reported lifetime
prevalence of witnessing a fatal
overdose specifically: 1 found that
4 of 24 drug users attending
a general medical practice in
inner-city Dublin, Ireland, in 1998
to 1999 had witnessed a fatal
overdose®?; the other reported
a 15% prevalence among 763
injection drug users from 16 dif-
ferent cities of the Russian Feder-
ation.>® Two studies reported
past-year prevalence of witnessed
fatal or nonfatal overdose: 50%
among 973 users aged younger
than 30 years who had injected
drugs in the previous month in 4
neighborhoods of San Francisco,
California,”® and 58% of 212
users in Dorset, United Kingdom,

FIGURE 1—Flowchart of selection of peer-reviewed articles to document the worldwide epidemiological
profile of unintentional drug overdoses.

who had injected in the previous 2
months.®? One study of drug users
aged 18 years or older in New
York City (n=1184) reported
past-6-month prevalence of wit-
nessing overdose at 35.2%'° and
2 samples of injection drug users
reported past-3-month prevalence
of witnessing overdose at 48.5%
and 50%.%%%°

Lifetime prevalence of drug
users personally experiencing
a nonfatal overdose had a con-
siderably wider range across
studies (n= 29 samples), varying
from 16.6% to 68.0%,>'%71%%%
37-44,46-48,50,53,56,58-61,63,64,67-69
with a mean of 45.4%, a median
of 47%, and a standard deviation
of 14.4%. Past-year prevalence of
drug users personally experienc-
ing a nonfatal overdose (n=14
samples) ranged from 4.0% to
38,00,9:35:36.42:46-50,52,58.62,63,67

with a mean of 18.8%, a median of
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16.8%, and a standard deviation
of 8.9%. Past-6-month preva-
lence of drug users personally
experiencing a nonfatal overdose
ranged from 6.7% to 33% (n="7
samples),1934516165.66.70 (i)

a mean of 18.5%, a median of
17%, and a standard deviation of
10.4%. Two studies reported
past-3-month prevalence of
overdose: one found that 11.9%
of drug users had overdosed out
of 644 users younger than 30
years in San Francisco who had
injected in the past 30 days®®
and the other found a prevalence
of 15.2% among injection drug
users, most of whom were
homeless or in temporary hous-
ing, in Los Angeles, California,
in 2006.%°

Trends
We reviewed articles for overall
longitudinal trends of overdose

death rates or overdose-related
hospitalization rates (Table 2).
Rates of increase for overdose
deaths in population samples
caused by any substance ranged
from a 5.3% average increase per
year in the United States from
1979 to 1990 to a 400% increase
in both Glasgow, Scotland, be-
tween 1991 and 1992, and Ver-
mont between 2001 and
2006.671-73.75-85

Between 1974 and 1992 in
England and Wales, there was
a 1186% increase in lethal self-
poisonings from heroin alone.'!
In the same location between
2007 and 2008, there was an 8%
increase in heroin or morphine
deaths among women, and a 20%
increase in cocaine deaths among
women.®® There was a 21.4% de-
crease in illicit drug overdose
deaths in Florida between 2003
and 2009,%* and a 43% to 85%
decrease among all drug-related
deaths in Australia in 2001.”* In
the Australian study, the reduction
is believed to have been driven
mainly by a reduction in heroin
supply. A 34% decrease in illicit
drug overdose deaths was seen in
the city of Chicago, Illinois, from
2000 to 2003.%° One study re-
ported a 55% increase in hospi-
talization rates for drug overdoses
on all substances among a nation-
wide sample in the United States
from 1999 to 2008."

An overall trend of increasing
deaths from prescription opioid use
and decreasing deaths from illicit
drug use in the past several years
has been noted across most of the
literature 80-82.89.90.96.97.99.100
With the exception of Australia,
which experienced a 60% decrease
in opioid deaths between 1990 and
2001, most studies in Table 2
reported increased rates of deaths
from opioids.2,%80-8287.9092100
For example, there was a 467.7%
increase reported in methadone

Martins et al. | Peer Reviewed | Drug Overdose | e31



panupuo)
0'vs awnayn (jerejuou) paousuiady S13SN U013y GT Jo H0Y0d SOIY 2002-100C ‘eiensny ‘feupis uloseH 118 18 9%eq
(\¥47 (Jereyuou) pagusuadxy M3IMBIUI Pased-alieuuonsang)
0.1 |18} PASSAUNM M3INIBYU| Paseq-alIeuuoisang)
(g = u) sonoeid
|e18ua3 A9 Jauul ue Suipuane s1asn
096 awny [E}eJUOU PUB [E3R} Y30q ‘PASSAUNM $nup Jo MaILIB)UI Paseq-alleuuonsan) 6667-8661 ‘Puelel| ‘ulgng Ul0JaH oy 18 18 UBINY
779 awnay (leyejuou) paoualiada
(T0T =U) ow ¢ sed ul
uloJay pasn ‘A 81 < pade :weidoid
116 awnayn [BIRJUOU PUB [B1R) UIOQ ‘PasSSauIM 9gueyoxa-agulIfs e woiy payniosy 2002 ‘NN ‘@nbianbnqyy Ul0J9H selUeID pue edeg
8G9 EITET (leyejuou) pasuauadx3 SI13sN ul0Jay Jejndai g1 €00 ‘Upams ‘oweiy UI0JaH e 19 Yinpelg
9'vE (Jerejuou) pagusuadxy
949 awnay [EYRJUOU PUB [EYR) YOG ‘PaSSAUNM Swuedioued Apnis 6zg ¥002-200g ‘1Y ‘@auapinoid 3uIeI0D pUB Ul0JBH e 10 nfe]
Jeak 1sed ay) Suunp 3u1ea0d pue
891 ul01ay pasn oym suosiad 6GOT Suowy f9BID ‘Ul0JaH
Jeaf Jsed ay) uunp 8uleaod ¥002-7T00C 3u[ea09 pue
0.1 Jeaf 15ed (Jerejuou) pagusuadxy pasn oym suosiad ggg Suowy ‘AN ‘Xuoig yInos pue wajiey [esua) 9810 ‘UI0J3H oc IB 19 B39
700¢-100C ulea0d pue
GJE awny (eyejuou) pasuanadx] €607 = 9|dwes ankjeuy ‘AN ‘XU0Jg Y3In0S pue wajieH [esua) foBID ‘Ul0JaH 4718 10 1ouyog
(TL9=u)
oSy awnyn (eyejuou) pasuauadx] PAsSaUM JaAd pey oym asoy guowy
413 our 9 1sed [EJeJUOU pue [e3e} 430q ‘passaulim
(7811 =u) £ 8T < page #002-1002 ,1 B 18 Liauyog
€19 awnay [EYRJUOU PUB [EYR) YOG ‘PaSSUNM $13sn §nup Jo Yaeanno 19a1s pajagie| ‘AN ‘XU0Jg YIn0S pue wajieH [e1us) 3U1RI0D PUB ‘Y2BID ‘UI0IAH o 18 19 foed
Hfpmg Sa)eIS payun (9ydwes juswiear)
1€ (yuawieasy Jaye) Jesk 1sed (eyejuou) paauanadx] S3L0N( Juawieal] asnqy gniq 3y} Ul Seale uequn agie| 0} -piw 1T SAIUEISANS Iy 4 |8 10 Uonug
017 our 9 1sed (leyejuou) paousuadx (8Lt =u) Apms yanoA Asiy-1y 9002-500¢ ‘g ‘IaAnoduep saouelsans Iy ve 1B 19 G130
Lpms
uonuanaid-|H saseasiq Suluaiealy|
00L awnajn [BYeJuOU pue [e3e} Y30q ‘passaulm -8J17 Suneuiwy3 ur djpH-yes €002-200C ‘QIN ‘elowneg Sa0uelsqns ||y ¢ 18 19 UIQO0]
00§ (dn-mojioj Jo) ow € 1sed
0€8 [E3ejuOU PUE [e3e} Y10q ‘PasSAUNM
(Gz = u) Apms 10j1d—wesgoid
agueyaxa agulAs e ysnoiyy weigosd
089 awnyn (eyejuou) pasuanadx] |BSIaNR) pue UolUdAdId 3SOPIANQ G00Z-7007 ‘AN “H0A MaN sauelSqnNs |1y 21 18 eajey
997 awnay (leyejuou) paousiiada
(TLL=u)
6’89 awmnajn [EJejuOU pue [e3e} y30q ‘passaulim Sesn 8nip [enyqey pawnIoaI-isens #00C-T0O0C ‘AN “HOA MaN saoueIsans Iy 18 19 U0
9% ‘a0ua|endld 104 W] 30uaenald Jo adAL 321n0g 10 3|dwes poLad awi] pue uoeaoT Snq Jo adfg ERITEIETEN

£102-086T ‘OPIMPHIOM 8S0PIaAQ Sniq |euonuajuIUn J0 aduajeAsld oy} Surpoday saipmS—T I1gvL

American Journal of Public Health | November 2015, Vol 105, No. 11

e32 | Drug Overdose | Peer Reviewed | Martins et al.



panujuo)
IUBWI|0JU8 10} PBUBRIDS
pue 03sjouel4 UBS Ul S3umas
0.1 (Buiaseq) ow 9 1584 (Jerejuou) pagusuadxy 19913S WO} paunIdal :(/8y = U) SHN 100Z ‘¥) ‘09s1ouel{ UES sgnip uondaluy 1518 10 [e9S
SAIHUNWILIOD
ealy Aeg 03siouel{ ues 9 ui snQl
A 183f 1584 (eyejuou) pasuauadx] aNIe ‘paynIaI-IBRNs FTTT SHN
SAIHUNWIWIOD
ealy Aeg 03sdUBI] UBS 9 UI SNQI
oz awnay (eyejuou) pasuauadx] anoe ‘paynIeI-19ens $1TT SHN 1667 ‘y) ‘0siouelq ues sgnip uonaaluy 0o 12 18 letauaLang
08¢ fsesg
0°2€ aulea0)
01e wedazews]|
09C aujydiouaidng
06 auopeyisiy
0ze sgnIp Jayio + uloiay pardalu|
0ce 183f 1584 (Ieyejuou) pasuauadx] SNl paynigal 81071 ¥661-E66T ‘PUBOIS ‘MOFSE|D fjuo ujosay pajoaluj o 18 10 Joife|
0€T Jeaf 15ed
(SHN Jo yed)
Spooyloqugiau A9-1auul 9 woy (24mpxiw ul0J3Y pue duIRI0I B)
08y awnay (eyejuou) pasuauadx] Pa)InIgal aJam $10303(ul UI0I3Y J YT 666T-866T V) ‘09siouel{ ues .Slleqpaads, 10 ulosaH g 18 18 185
7’6 Jeak 15ed
SIaMAIIBYUI
$$9998-pada|inud £q pamainaiul
pue Pajoeju0d dIaM SIasn
0'€e awnan (jerejuou) pagusuadxy U103y gey 219901 suonisuel) Sniq ¥66T-266T ‘MN ‘Uopuo] yinos IE] , |8 18 dosso9
0’62 Jeaf 1sed
089 awnyn (eyejuou) pasuauadx] SI3SN UI0J3Y 6ZE 66T ‘ellensny ‘fauphs Ul0J3H g 18 10 B%BQ
098 awnyn [EYRJUOU PUB [E}R} Y30Q ‘PASSAUNM SI3SN UI0J3Y 6ZE 66T ‘ellensny ‘Aauphs UI0J3H o 18 10 B%eQ
981 (dn-mojjoy Jo) A € 1sed
9'9¢ (auiaseq 1e) Jeak 1sed
SOLY G002
0SS (auljaseq 1e) awnay (eyejuou) pasuanadx] 'SIasn U103y /8E Jo Apms uoyo) -100Z ‘Bl[eSny ‘S3[eM UInos MaN Ul013H 518 10 axeq
079 awnay (leyejuou) pagusuiadxy
sweigoid agupfs pue
3|pasu 18 PamaINaIUl pue PalnIoal
048 awnay [EYRJUOU PUB [E}R) YIOQ ‘PaSSaUNM alam siasn ujosay 3undslul 66 100Z ‘Blleasny ‘auinogjay ul013H 4y 18 18 10Y 1,18 30 Loy
¥97 Jeaf 1sed
1y g Suipagaid uf ujosay pasn
pey ‘sagueyoxs aguufs pue s|pssu 966T-G66T
0'€s awnajn (jerejuou) pagusuadxy ySnoJy} payInidal Siasn ulosdy g1T ‘ellensny ‘ABuphS usgISemyInos VEN] 212 19 3ieg

panupuoy—T 318VL

Martins et al. | Peer Reviewed | Drug Overdose | €33

November 2015, Vol 105, No. 11 | American Journal of Public Health



panujuo)
0'8C (eyejuou) paousuadxg
(00t = u) fpms ajdoad pasojasipun auiwelaydweylow pue ‘ulosay
85 awnay [EYRJUOU PUB [EYR) YI0g ‘PaSSUNM oe(eddy Suowy sylomay [e190S 1eak ‘fyomuayl ueyoejeddy einy ‘3u1e202 ‘spioido uonduasald 4o 1B 10 SUBNEH
19¢€ Jeaf 15ed
fanns [eu0I303s-550J9 paseq
-funwwod A Gy-g1 page snal
gey awnyn (eyejuou) paguauadx] pioido Bjew JUBWIEAIN-J0-IN0 66T €00¢ ‘WeUulaIA ‘U0S N| pue yuiN eg spioidg ¢o & 19 WIOISUSIag
0'84 [eIRJUOU U |E}R) YIOQ ‘PASSAUNM
Suidwes aainospnw
(212 = u) MaINBIUI B10jBQ OW ¢
00€ 183f 1584 (eyejuou) pasuauadx] 3y} ul pajoalul pey oym s1asn gniq 966T-G66T N ‘19510 sgnip uonaaluj 2oSUIBBIH pue ylauusg
1Te (dn-mojjo}) ow 9 Ised
(1851 =U)
0Lt (aunjaseq 1e) awnajn (jerejuou) pagusuadxy oAPMS siasn 8niq uonaaful Jeanoouen #002-966T Qg “aanoduep sgnip uondalu| 1918 10 3y
(196 =u)
19 (dn-mojjo}) ow 9 1sed (eyejuou) pasuanadx] fpms siasn 8niq uopaa(uy Jaanoauep G00Z-€00T ‘09 “48Anoauep sgnip uondaluy o118 18 Wieque
08¢ (Jeyeyuou) pagusuadxy
0%8 awnay [E3ejuou pue [e3e} Yioq ‘passaupMm ¢SNAI uaund g1 G66T-7661 YN ‘uopuo] sgp uonaafu| 09 |8 18 SiMod
0'65 (Jerejuou) pagusuadxy
06T [B1e} passaulm
(€9, =1)
018 awny [EYeJUOU PUB [E}R} Y30Q ‘PASSAUNM oJoaloid Buiures) uonanpay wiey T00Z ‘Uonesapa4 ueissny sgnip uondaluj oo |8 19 1338135
08y awnay (eyejuou) paguauadxg A 6211 page siasn §nig 966T V) ‘09souel{ ues sgnip uondaluj er'le 1 BOYIQ
8'9¢ 1eak 1sed
0Ly aunay (levejuou) paduatiadxy
005 Jeaf 15ed
0°€L awnay [E3ejuou pue [ele} Yioq ‘passauim (€16 =U) ,A 0€ > pade snql 000C-266T V) ‘03s1ouel UeS s3nip uonoalu| gg B 19 uospireq
068 awnayn [E3ejuou puE [e3e} Y10q ‘PasSauNM (z8=) SHN 000C-666T ‘¥ ‘03s1uel UES sgp uonaau| 15 1€ 19 [ess
611 (au1jaseq 1e) ow ¢ 1seq (eyejuou) paouauadxg
T'6€ awnay (Ieyejuou) paoualiada (79 = u) fpms (anQ putd n,) 04N L66T ‘) ‘09slouel] ueg s8nip uonoafuy o IB 19 Sueny
68y [e3ejuou pue [eJe} L10g ‘passaulim
4] (su1jaseq 1e) ow ¢ 1sed (eyejuou) paouauadxg (99 = u) Q¥H 9002 V) ‘sajesuy soq sgnip uonoaluj oo 18 30 Jousem
fpms uoyoa Suioguo ur snal ¥g6 03
1'69 awnyn [E}eJUOU PUB [E}R} Y30Q ‘PASSUNM paJa}SIuIWpPE ABMNS [BUOIIAS-SS0I) ¥002-€007 ‘N ‘@lownjeg sgnip uondaluj 4o 18 19 1Ulljod
0'6C (eyejuou) paouauadxg
(60€ =) /Il yyeaH Anunwwoy
0.5 awnay [EYRJUOU PUB [E}R} Y30Q ‘PaSSUNM J0 JUBWSSASSY pue uopen|eA3 ysiy 2002-666T ‘AN ‘@lownjeg sgnip uonaaluy ¢o 1€ 18 UBWIBYS
[SUEITH]
097 Jeak 15ed (|eyejuou) paouauadig Ly =) fauno) Sury pue aess 600Z ‘YM ‘amess (wosay Ajuewnd) sgnip uonaalul 26 18 39 sumjuar
0t (dn-mojjoy) ow 9 1seq 00T ') ‘0dsiouely ues

panupuoy—T 318VL

American Journal of Public Health | November 2015, Vol 105, No. 11

e34 | Drug Overdose | Peer Reviewed | Martins et al.



skep 06 ised auy ul sawn € < (uoneuigwod Aue Jo ‘uejnuwips azijinbues ‘plojdo “a'1) Bnip uonduosaid e Jo ssnsjw uj pagesus pey oym Yoo MaN pue SajaBuy So7 ul syusied pjo-1esk-Gz 0} -QT 96G 4O djdwies e pamaIual,

‘Buijdwes ||egmous pue ‘sajorue AIUNWW0D Ul S)UBWasILaAe ‘Sa3URYIXS 3|paau Se Yans sjulod J0jU0d Jasn 1e Siak)) J0 uoneulwassIp SuIpnjoul ‘spoylaw Jo Ajaue e Aq palnidal aiam syuediomued,

‘auielaydweyyaw Jo ‘ulosay ‘au1eaod ‘spioido uonduosaid skep g snoinaid ayy ul Yy 193 03 sSrup Fuimojjo} ayy Jo T pasn pey pue ‘Ayamuay ul Aunod ueiydeleddy ue ur Suipisal ‘sieak g1 < page sias,

"U0I3al JaAn0JUEA Ja1eais ay) Ul papisal pue yuow snoiraid ay) ul 8ouo ses| je sip 3l pajoalul pey Aayy Ji 8|qidie aiam Suosiad,

"SIOMBIAIB)UI $S390e-Paga|ind Jo wea) e AQ SFUIMBS AUNWWOD Ul PaMaIAIRIUI PUB PAYINIdAI alam SOQ| JUBLND ZTE,

"108(0J4 Suulea] uononpay wiey ayy Jo ed Se uoneispa4 UeISSNY 3yl Jo Sanid 9T wolj SNl €9/,

'S3)IS YJBa/no YInok € pue Sagueyoxe a|paau 9 1e pamalnalul pue pajinioal aiam sjuediorued Apms ‘syjuow 9 snomaid 8y ur srup pajoafur pey ouym sieak gz-pT page siasn Snig,

“JINOW JO PIOM PUB YOBBIINO [00SIOUBI UBS JO SPooyI0qusiau Ul yluow snoiaid ayy ur pajoslul pey oum sieak og > page sndl,,

"(2SG [euiduo Jo o ‘ajedioued 0} pajuem pue aSOPIAAO Ue paduduadxd

Pey OYM 78 = U [eulf) UOND3||0D BYep Jo SUOINIBS-s501 Snoirald ul uonediorued Jo (sayis aimoundiuan ajdiynw 1o ,$40ex,) asn Bnip uonaalul Jusdal Jo sauapina [eaisyd Aq pauiuaiap Aiqisiia ‘spoyjew uldwes pajagiey SUISn YINOL Jo pIOM pue Yaeannq,
shep Qg ised oy} ur sgnip uooaful Jo asn papodal-jjas aney 0} pey Yinow Jo piom pue ‘siapirod Aunwiwod pue sdnos3 pooyioqysiau AIpuaL-yINoA Yiim S}eIL00 ‘SIafly pue spied uoieNAul Apnis yym Siayiom Yoeanno Jaad Aq pannioal ‘sieak og > page snal,
"JYH 8U} UIYIM JUBWINIOAI T-UO-T pue ‘sjajjea] SuISILaAPE JO UONNQUISIP ‘YIBaIN0 13811 BIA Pa)INIoal aiam sjuediorued £ T < pafe ‘Buisnoy Alelodwa) ul Jo SSajaoy aiam Woym Jo 1sow ‘snl,

JuaWI0Jua APMIS 210J9q A G UIYHM SN YIBID JO ‘BUIBI0D ‘UI0IAY PAYeIUl PRY OYM SJ-UOU pue S| Plo-1eak-Og 0} -GT GOE JO ApMS [eulpnyiguoT,

(600€ 40 fen

10 |uudy ul pajajsiulLupe sem Aanns ay) ajep ay) pue GOOZ Alenuer uaamiag) Jeak ay Jo Buiuuigag ay} sauls asn pioido payiodal oym S Ly = U AAunc) Bury uedngns ul S3UBLIXS BIGOLL E Se [[am Se ‘9[1Ieas Ul SaZueyaXa J00pIN0 g pue Joopul g Papnjoul sayS,
"BUIMO BUIBS By} Jow oym Jauped uonoaful 91qiSIe ue yim J8y1a30) ||0iua pinod pue ‘1eak G 1sed 8y} ul S8SOPIBNO UI0IBY T < Pauodal ‘Ym/sawin g < uloisy payoslul Aeyy 41 8|qidiiy

"Pa}INIOB) BIGM SJUBIIUD JUBWIEAI} YIIYM WOJ) SEale yieay

euoiSa 8y ut swei3oid aZuLiks pue |paau WOJ4 Pa}INIa) Iam JuaLLIeal) Ul AUBLIND Jou SIaSN U0JaY JO dnoi3 e ‘uoipPe Ul ‘UoNell|iqeyal eIUSPISaI Pue ‘UONeILIX0Jap ‘BouBUBUleW PIoido Ul 8dUSPUBDaP UI0IAY JO JUSLLIEBI) 0} SJUBAUS JO PBISISUOD H0Y0d By,
*SIS0yaAsd Jo dauasqe pey (9) pue ‘SI1ayio o J|as wiey 03 uaI pausp (G) .__w__m__u ayods (f) ‘uoneziiendsoy 1o syuawiealy Snip _m_E%_we pue suostid Suipnjour s3umas [euonnsul Ui Juads skep g 1se| Y} Jo

0€ > Pey (€) ‘sujuow 9 1sed ay) Joj Ajasm 1Sea] 18 SN auIeI0D J0 Ul0saY uondafuiuou Jo ‘skep og Suipadaid ay) SuLnp auleaod Jo ulosay pajaalul pey (g) ‘sieak 02-8T page aam (1) A8y Ji siasn 3nip uo Apms yaieasal 82IMaS Y)[eay e 1o} pa)inioal aiam sjuedioed,
'SI9pI0SIp asnge BoueISANS T < YNM sjualied 996Z papnjoul siedioled Apnis aysninw nsienieu [euipnyguol vy,

1ep Suiney ‘sieak g1 < page alam BLSILID UOISN|OU! SUINOW JO PIOM PUE ‘SJUBWSSILIAADE ‘4OB3NIN0 Paseq-18ais ySnoy) palnioal :(g9G = U) arem yunoj Jo Jousdeus,
'sieak 8T < pade aiam pue ‘syjuow g Ised ayy UM ulosay pajoalul pey ‘ueak T 1ses| Je o} 3unoalul USBG Pey oy siasn alom sjuedionied,

'|0yod|e Suipnjoul “Yalj| pue [eannadeuneyd yioq ‘saouesqns pioidouou pue pioido = SBOULISANS ||y,

*ApMS UyeaH UeQIN = SHN ‘S18sn Frup uondaul = SNQ| ‘uonRINPaY WieH 10} Jajua) Saja3uy SO i) Y)esH SSB|WOH = JYH ‘ApmS awoan( Juswiesl| ueljesisny = SOLY 210N

j99IN0 UoNUaNaId A[H 19NPUOD 0} SSBUSUI(IIM PUR ‘SIasn Srup YiiM 1983U0D

slasn
gnup 191111 pauNIZaI-AuNWWOI
0'€e ow 9 ised (eyejuou) pasuapadxy GTGg 10 H0y0d anoadsold 0T02-966T ‘09 “4aanouep sgnip o, 18 18 Jouury
1102-600C
9'€T awnay (jeyejuou) paouanadxy K Gz-91 pege syuedoiied 966 ‘¥ ‘sajaguy S07 pue ‘AN “HOA MaN pue spioido uonduasald 6018 19 BAIS
(GET = U) S9IIIBS JUBW]LAI} ASNSIL 0002-666T ‘Puenoas ‘ysinquipy (wedazeip
095 awnay (Ieyejuou) pasuayadxy Snip ¢ ur pamauiaul s1asn ploidg pue moSse|9 pue ‘pue|du3 usayinog + auopeyiaw) spioidg g918 18 VBN
(R4 1eaf 1sed
fanns [eu0n9as-ss010 B paja|dwod
0°Ge awnay (Ieyeyuou) paauauadxy SI3SN 3UIeI0D pue pioido 6/ 0007 ‘G ‘aJownjeg
(159 =)
Jaljod pue ‘uswieal) ‘yosessay 200z ‘90 ‘03gand
uonaIppy aierdo 19l uo weay pue ‘99 ‘leanuojy ‘NO ‘ouoiol wle®
Tl ow 9 ised (eyejuou) pasuapadxy 40Jeasay yyeay Aieuldiosipiaiul ay) ‘qy ‘uojuowp3 ‘g ‘aAnoduep 18Y2SH ‘g8 19 JOy3slq

panuiuoy—1 319vVL

Martins et al. | Peer Reviewed | Drug Overdose | €35

November 2015, Vol 105, No. 11 | American Journal of Public Health



SYSTEMATIC REVIEW

panupuo)

asealoul %/°20¢
35e910Ul %G'Z9

asealoul %011

353l %Y'T
asealoul %/'/9f
3sealoul %9°G9
35e9I0Ul %8'TT
3sealoul %ygl

asealall %z 62T
1810} %9°L1¢C
‘(1eak Jad aZeJane) aseaioul %181

(1eaf 1ad a3eiane) aseasdul %e'G
9SeaIUl %8'9/T

958310U1 %00

95e31U1 %00€

35e8103p %0'9T

9seaIUI %' )T

95BaI08P %G8

ENEIREN R

9SeaIUl %6GT

9sea1Ul %0'TS

35e910Ul %0°29

3sealoul %9
3sealoul %631

syjeap Suiuosiod Jo Jaquiny

y1eap uo sguiuosiod Jo Jaquiny

soel

Anjeyow Bujuosiod Snip [euonuajuIun
S9)el pue SiaquINu

{)eSp BSOPIBN0 SNIp [UORUBIUIUN

3}kl yjeap paonpul-nig

sgnip Jo
asnea uiNgUIU0I 4o J934IP B YIIM SyIeaq
alel yieap paonpul-niq

fiddns ulosay ur uonanpai ayy Aq uanup

9 0] paieadde 1ey) syieap paiejal-gniq

sejel fyjenow gujuosiod
Snip paulLIBIBpUN pue [RUORUBIUIUN

31eJ yyeap paonpui-gnig

SSAN

SHON

10JE311SaNU| [BIIP3I AU} JO Y 0IIXB|\ MAN
fiojesoge 8ausIog

pue aujIpaj 2Isualod Jo Jawyedaq 8y|
$9SBJ JAUIWEX? [eI[paw

10 manas paseq-uoneindod ‘anndadsonay

IO SJaulwex3 |eAIPay

Lldninp
fjuo sanunod ueyjodosswuou ‘SSAN
fjuo sanunod ueyjodonaw ‘SSAN

SSAN

sueapsWy
UBDLYY 'SONSNEIS Y}eaH Jo} JaJua) [euoneN
SNYM SsHeIS Yyesy Joj Isjus) [euoney

G00Z-666T ‘seiels panun

T00C-666T ‘saiels panun

T002-066T ‘seieis pajun

066T-6.6T ‘seieis payun

G00Z-066T ‘0IX3IN MaN
667

-T66T ‘Pueods ‘mogse|n
€00C

-166T ‘eIUIBIIA UIBISAM

0T0C-600¢ ‘Juow.sp

6002-900¢ ‘JuowW3\

T00Z ‘Blleasny ‘eLONIA
100¢C

‘IeASNY ‘SI[BM UINOS MON

700C-6667 ‘SeieIS payun

€002-066T ‘S91e1S panun

Sigeuue)
auledo)
spioido JayiQ
Uul048H
auopeyR
S30UBISANS ||y
3uIRI0)
ul048H
3U[BI0D pue Ul0IaY
noyum saisagjeue ploido

Sa0UBISQNS |1y

S90UBISqNS |1y

Sa0UBISqNS |1y

S90UBISQNS |1y

S90UBISqNS |1y

S30UBISqNS |1y

Sa0UBISqNS |1y

S30UBISqNS |1y

118 38 Inyiaguly

o5 I8 18 1720|ned
o.'1B 38 JOIIRNA g8 18 YeuS
/1B 18 Aaisiawwey

o 18 18 yosunp

o, 1B 18 Spiemp3

p. 18 10 1pieyusgaq

¢/ I8 18 1720]neq

2/ 1B 18 1zzojneg

9Sealoul 9%GG Sajel uofezije)dsoH Jalduwes jwanedur apmuoneN  800Z-666T ‘SalelS panun saoueIsqns |1y 11 1B 18 uum
([%Sze =11 %sce
-%8C = 83uel) asealoul agesane %GyT 1002-066T 4'se1eis SN 11
1013U09)
9Sealdul %9G 9]kl Yleap 8SOpioA)  pue uonuaAsld b:.E_ 10} J93UR) |euoneN ‘99 T00Z-066T ‘SeyeIs pajun sadueisqns ||y Sum_o
mm:m__o 10 puai] 9INSea\ 92In0S 10 o_aEmm poliad awi] pue uonedon] mm__._o 10 m9¢ CRIEIETEN]

€T02-086T ‘@PIMPHOM 3SOPIaAQ [eUORUBIUIUN Ul Bwl] SS0I0Y Spuail Suipoday salpms—g 31avL

American Journal of Public Health | November 2015, Vol 105, No. 11

e36 | Drug Overdose | Peer Reviewed | Martins et al.



SYSTEMATIC REVIEW

panunuog

3asealoul %6'26C

aseaI0sp %Gy

asealosp %09
3asealoul %6.E
3sealoul %08

35R3I0UI Yph
358310UI %G'ZET

(uonuaniaul Jaye) asesddp %z9
asealoul %0GG
asealoul %00,
asealoul %097
a5BaIoUl %9TT

3sealoul %09G
3sealoul %006
35910U] %G8
3sealoul %TGT
asealaul %0g

3sealoul %8
asealoul %1

95R3I0UI %3
358310UI %GTE
35e310UI %8/ T

35e910Ul %p/

asealoul %008

asealoul %00t
asealosp %'z
3sealoul %z v
3sealaul %G/

a)el yyeap pajsnipe-afy
syuawyedap fouagiawa
0} asopiano pioido Jo suone)uasalg

syesp ploido
Sy1eap asopIanQ
e1ep [RII50]02IX0) UM SYIBSp 3SOPIanQ

SY}eap 3SOPI3A0 JO JAQUINU d)N|0SAY

SYSIA Jawyedap fuagiau3
jowex0idod Jo [emepyim

13)4e SU1eap aS0pJAN0 JO IAquINN

3]l y)eap asopIanQ

3]eJ yjeap asopianQ

S)SIA Juawyedap fouagiow]
uawom ‘syyeap Suiuosiod gniq

uaw ‘syjeap guiuosiod Sniq
uawom ‘syyeap Suiuosiod snig
uawom ‘syyeap Suiuosiod Sniq
uawom ‘syjeap guiuosiod gniq
uswom ‘syyeap guiuosiod gniq

uaw ‘syjeap guiuosiod Sniq

ajel yeap Suuosiod
auopeyaw
apnjoul Jey) sy1eap |essno Jo uorodold

SUeap asopIanQ

alel y)eap asopianQ

sjuaned
plo-eak-y9 0} -GT ‘dseqele@ YIANOM 90D

/[e 19 ‘Sansness Jo neaing ueifensny

Jauiwexy
[2AIPAIN JO1UD BU} JO B0 INDNIBUC)
aseqejep yiomaN guiuiem asnqy Snig

SONSIeIS [eUONEN 10} 300
SSAN
AN J0 Jaujwex (2213 JB14) 8u JO 3010

,9SeqeIED YiOMaN
guiuiep asnqy Sniq ayy Woly palepijosuo)

J®

aseqeiep SoNsNelS [euoneN

(wayshs Buioday pue fian)) sansneis
Ainfu] paseg-gom = SUvOSIM)
(Suoday Ainfu| eie4 SY¥OSIM a0

Jauiwexy (I3 Ja1Y) ALy Jo
3011J0) UOWI3A 31 JO MIAAI BA1}I3dS0NBY

UOISSILIWOY SIBUIWEXT [BIIP BPUOI

600C-6661 ‘seiels payun

€00¢-000C
T00C-666T
‘eI[eSNY ‘S3[BM YIN0S MaN

L00T-L66T I2N28UL0Y

1702-700C ‘S31eiS papun
010C

-866T ‘S8jem pue puejsul

6002-666T ‘sa1els panun

9002-066T ‘AN ‘Yi0A MoN

T00C-G66T ‘seieis pajun

0T0C-666T ‘seieIS payun

800¢
-100¢ 'salem pue puejgu3
800C-6661 ‘00
9002-9661 ‘010

9002-966T ‘seieIS pajun

9002-T00C ‘Juowa)

600C-€00C ‘epuold

sploido [eannaoewieyq

spoidQ
auopeylv

spioido
Sgnip uonduasald

jowexoido)
auopeyidy

SaIsagleue uonduasald
auopo20IpAH
auydiop

3U0podfXQ
spioidg

S90UBISQNS [y

3u1ea0)
aulydiow pue uloseH

S90UBISQNS |y

Sa0UBISqNS |1y

auopeylay

saouelsqns ||y
sgnip 49

sgnip uonduosaig
$90URISQNS |1y

2618 10 BU2IRI[E)

1618 18 1peyuadaq

om._m 19 Usaly
gH0d3Y NMYa auL

gg 18 10 UOIMEH
100
Z18 19 epia)

o 12 18 ISHMBIUSI

4202

o518 19 SIoM

4518 18 21908

¢g0IdeyS pue usppep

900

panupuoy—g 318vL

Martins et al. | Peer Reviewed | Drug Overdose | e37

November 2015, Vol 105, No. 11 | American Journal of Public Health



| SYSTEMATIC REVIEW |

deaths in the United States between

1999 and 2005,*" and a 129.2%

increase in deaths from prescription

opioids, between 1999 and
Relevant studies that reported

2002.%°
either population-based mortality

rates attributable to fatal drug
overdose, or all-cause and

Mortality Rates
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verted original rates from articles

30 samples from

that were presented on a different
scale accordingly. Mortality rates
differed widely depending on the
setting and on the source popula-
tion (i.e., any substance users, in-
jection drug users only, recently
Population-based crude overdose
mortality rates (n=
22 articles) ranged from 0.04 to 46.6
per 100000 person-years>” 2%

released prisoners).

1231257127 This range is likely at-
tributable to the diversity in re-
seen in cities such as Barcelona,

gions, time periods, and samples.
The highest rates were generally
Spain,"! and Chicago among

71,73,76,81,82,84,92,95,107,109-111,121-

very rural areas such as West
Virginia'*® and Wilkes County,
North Carolina,'?” the latter of
which was before an intervention.

high-poverty communities,®® or in

Population-based adjusted or

standardized rates (n

=235 sam-

ples from 12 articles) ranged
92,96,102,103.105,10811132,134 41,
highest rate being that of Van-
couver, British Columbia, before
the opening of the first medically

from 0.11 to 253.8,2787%
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Several studies reported on over-
dose mortality rates stratified by
gender. Female-specific population-
based overdose mortality rates
reported included 9.8 in the
United States, 0.94 in England
and Wales, 0.7 in Italy, and 590
among recently released female
prisoners.506:131133 Male rates
were 3.7 in England and Wales,
6.6 in Italy, and 520 among
recently released male pris-
oners'0%13L133 Geperally, death
rates were higher among men
than women, with the exception
of recently released prisoners.

Among samples that included
only drug users, overdose mor-
tality rates were as high as
451.8,115-117 gnd all-cause mor-
tality rates ranged from 277 to
1368.501418 Among treatment-
based samples, rates of drug-
related deaths ranged from 309
to 2100, 4104124128130 Ao
samples of HIV-positive individuals,
overdose death rates were 1120 to
1390119120

Correlates

Type of drug. Substances most
commonly associated with over-
dose include cocaine, nonopioid
analgesics (i.e., nonsteroidal anti-
inflammatory drugs), and opioids—
a class of drug that includes her-
oin, as well as prescription opioids
such as morphine, methadone,
codeine, and oxycodone. Some
findings on how class of drug used
affects overdose outcome are
highlighted here.

Cocaine was one of the major
drivers of overdose in the 1990s
and early 2000s, especially in
urban areas such as New York
City.?**3 In a study of witnessed
overdoses in New York City in the
early 2000s, powdered cocaine
use predicted fatality among re-
spondents’ reported last witnessed
overdose.!” However, a shift
toward opioids has occurred

| SYSTEMATIC REVIEW |

worldwide throughout the past
several years.'>®

In a study of fatal overdoses in
Connecticut, 77% of accidental
overdose deaths from 1997 to
2007 involved opioids.”° Opioid
deaths were also more likely to
involve alcohol and benzodiaze-
pines.>#599 Several articles
focused on fentanyl, an opioid
receptor agonist that is used as
a filler for street heroin (or laced
into heroin and cocaine) and has
been more frequently prescribed
in recent years."*>'3” Fentanyl is
estimated to be 80 times more
potent than morphine, so a small
change in dosage may be fatal.
Compounding this issue, many
narcotic drug screens do not rou-
tinely screen for fentanyl."*® Only
1 of the studies that included
prescription medications®® dif-
ferentiated between those who
experienced overdoses secondary
to nonmedical use (i.e., using in
larger amounts than prescribed or
not prescribed for them) and had
been prescribed these drugs ver-
sus those who experienced
overdoses but had never been
prescribed these drugs. Of the 596
respondents included in this study,
72.8% had already been pre-
scribed in their lifetime prescrip-
tion opioids, 45.5% had already
been prescribed prescription tran-
quilizers, and 45.1% had already
been prescribed prescription
stimulants. None of the mortality
articles included in our review had
information on whether those who
died because of overdoses sec-
ondary to prescription drug use
had been using these drugs for
therapeutic purposes.

Whether drugs are taken in
pure form on their own or com-
bination form (including mixed
with alcohol) is important.'®””
“Polydrug” use is associated with
a much higher risk of death from
overdose; a study of opioid

November 2015, Vol 105, No. 11 | American Journal of Public Health

overdoses presenting to an emer-
gency department in Switzerland
found that up to 90% of patients
tested positive for multiple
drugs.® According to the New
York City Department of Health
and Mental Hygiene, about 98%
of overdose deaths that occur in
the city involve more than 1 sub-
stance.!*° In addition, a review of
Australian national coroner’s re-
cords from 2000 to 2007 found
that 72% of drug-related deaths in
released prisoners involved poly-
drug use.'*!

For studies based on interviews
about personal overdose experi-
ences or witnessed overdoses, we
cannot know with certainty ex-
actly what type of drug or how
many the person overdosed on,
but rely on participant responses
(eg, Tracy et al.'®). These types of
studies also often have inclusion
criteria such as had to have in-
jected heroin within the past 2
months'® or had to have injected
heroin or cocaine during the pre-
ceding 30 days,>” which give us
some indication of what drug was
likely used, but it is not always
specified. Some were treatment
samples of specific types of drug

*143 in which we generally

users
assume for simplicity that if they
were heroin injectors, they over-
dosed on heroin. Some studies do
specify “heroin only,” for example,
or differentiate between “heroin
only” and “heroin and other
drugs,”*® though, again, these are
often based on self-report. Others
still differentiate between single
drugs and combination, but are
based on autopsy findings or a mix
of autopsy findings and circum-
stances of the fatality that we can
be a little more sure about." Most
of the larger countrywide studies
on mortality or trends look at
overall deaths or hospitalizations,
not distinguishing between type of
drug (e.g, White et al™).

Setting or regional differences.
Drug overdose is not just an urban
problem, even though historically
more emphasis has been placed
on urban areas."**™** In recent
years, rural areas have seen rapid
increases in rates of nonmedical
prescription drug use and over-
dose: in rural Virginia between
1997 and 2003, fatalities attrib-
uted to overdose increased by
300% (prescription opioids and
benzodiazepines were more prev-
alent than illicit dmgs).76 In Utah,
prescription opioid deaths in-
creased fivefold during 2000 to
2009.%8 Furthermore, prescrip-
tion drug overdose is now the
leading cause of injury death in
Ohio, with particularly high rates
in the rural Appalachian areas of
the state.®*

In addition, the setting and cir-
cumstances of a drug overdose
can tell us a lot about potential
outcomes. In a study of fatal
overdose in New York City in
1996, deaths were more likely to
occur in neighborhoods in the top
decile of income inequality than in
more equitable neighborhoods."*®
This relationship was partially
explained by the level of disorder
in the environment and the quality
of the built environment. When
compared with nonoverdose but
unintentional deaths, prescription
opioid overdose deaths from an-
other study in New York City were
more likely to occur in lower-
income and “fragmented” neigh-
borhoods, but when compared
with heroin fatalities, they were
more likely to occur in higher-
income and less-fragmented
neighborhoods.**® One explana-
tion for this is that higher-income
neighborhoods offer a larger sup-
ply of prescription opioids through
pharmacies and physicians that is
not present in more disadvan-
taged, primarily minority neigh-
borhoods. A study in 10 Spanish
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cities from 1996 to 2003 found
that male overdose deaths were
more common in cities with
high levels of socioeconomic
inequality.'*”

The physical settings in which
users inject also matter. A Van-
couver study estimated that users
who injected in public places (vs
those who injected in private set-
tings) were 4.7 times more likely
to experience a nonfatal over-
dose.' A study by Bohnert et al.
on policing and risk of overdose in
New York City found that fatal
overdoses were more likely to
occur in secluded public places,
such as abandoned buildings.*°
This is likely attributable to the
fact that it is more difficult to find
help when someone overdoses,
and may be a result of fear of
heavy policing in urban areas.
Another study that investigated
risks of heroin overdose noted
injection in an “unusual place”
(defined by each individual
according to his or her injecting
habits) as a risk factor for over-
doses.! One explanation pre-
sented for this phenomenon is that
tolerance is based on Pavlovian
conditioning of cues, and when
a user of typically high tolerance
injects in an unusual circumstance,
they lack the cues that they usually
associate with a drug’s effect,
causing their tolerance to fail 14

Characteristics of the user. Lastly,
characteristics of the drug user are
important to consider as correlates
for drug overdose. One character-
istic of note is gender. Men are
more likely to self-report non-
medical use of prescription drugs,
yet more women are more often
prescribed drugs prone to
abuse."**'5° This might be
because of the fact that many
common forms of pain such as
osteoarthritis, fibromyalgia,
lower-back pain, and shoulder
pain are more prevalent among
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women, and women also report
higher intensity of pain from these
conditions.'**'*? The US Centers
for Disease Control and Preven-
tion reported that the proportion
of drug overdose deaths caused by
prescription opioids was highest
among women aged 45 to 54
years and among American Indian
or Alaska Natives and non-
Hispanic White women.!>> A
study in Australia showed a 70-to-
30 male-to-female ratio of non-
fatal heroin overdose.'*?

Another commonly studied
correlate is race/ethnicity. A re-
view of coroner case files from
British Columbia from 2001 to
2005 found that First Nations in-
dividuals had higher rates of
mortality from overdose.'°® An
investigation of fatal accidental
drug overdose in New York City
between 1990 and 1998 found
that overdose deaths were consis-
tently higher among non-Hispanic
Blacks and Hispanics compared
with non-Hispanic Whites. In ad-
dition, cocaine was more common
among non-Hispanic Black dece-
dents, whereas opioids and alco-
hol were more common among
Hispanic and non-Hispanic White
decedents.?? On the other hand,
rates of prescription opioid deaths
are higher among non-Hispanic
Whites than among respondents
of other races/ethnicities.'>®

Other factors associated with
increased risk of nonfatal over-
dose found in the literature review
included belonging to a lower in-
come group while growing up, not
graduating high school, being
a smoker, having ever received
care at a psychiatric facility, ever
witnessing a family member over-
dose, being prescribed tranquil-
izers, having cocaine dependence,
and injecting in the past 90
days 2836.69154

Certain subgroups of the popu-
lation are especially prone to
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overdose risk, including homeless
individuals, HIV-positive individ-
uals, and recently released pris-
oners,%2129185156 1 dividuals who
have recently attended substance
abuse treatment or been released
from incarceration are at increased
risk of overdose, often because they
have lost tolerance for their usual
doses.*®'57 Overdose is also signif-
icantly associated with psychiatric
disorders, suicidal ideation, and
attempted suicide.°"**® Lastly, du-
ration of drug use and reports of
previous overdose episodes are as-

sociated with overdose.!>%1%°

DISCUSSION

We systematically synthesized
the peer-reviewed literature to
document the global epidemio-
logical profile of unintentional
drug overdoses, and the preva-
lence, time trends, mortality rates,
and correlates of drug overdoses.
We found, first, wide variability in
the lifetime prevalence of experi-
encing a nonfatal overdose and in
mortality rates attributable to
overdoses, depending on the study
setting. Second, the majority of
studies on longitudinal trends
of overdose death rates or
overdose-related hospitalization
rates showed increases in
overdose death rates and in
overdose-related hospitalization
rates across time, which have led
to peaks in these rates now. In
particular, an overall trend of in-
creasing deaths from prescription
opioid use and decreasing deaths
from illicit drug use in the past
several years has been noted
across most of the literature.®°~
82:89,90.96.97.99.100 Thirq with the
increase in prescription opioid
overdose deaths, drug overdose is
no longer just an urban problem:
rural areas have seen an important
increase in overdose deaths.
Fourth, cocaine, prescription

opioids, and heroin are the drugs
most commonly associated with
unintentional drug overdoses
worldwide and the demographic
and psychiatric correlates associ-
ated with unintentional drug
overdoses are similar worldwide.
However, more studies examining
these correlates are needed from
non—-English-speaking countries.

Drug overdose is an important,
yet inadequately understood, public
health problem. A review of existing
studies points to several key meth-
odological issues that future studies
need to address and limitations in
extant studies. Methodological is-
sues include enhancing data collec-
tion methods on unintentional fatal
and nonfatal overdoses, and col-
lecting more detailed information
on drug use history, source of drug
use (for prescription drugs), and
demographic and psychiatric his-
tory characteristics of the individual
who overdosed. For example, fu-
ture studies could employ consis-
tency check strategies to compare
medical examiner information on
fatal overdoses with available med-
ical records and information from
the deceased individuals’ family
members.

Future data collection efforts
could also include more detailed
questions when interviewing indi-
viduals who report nonfatal over-
doses, and check consistency of
such information with hospital
discharge data and information
from family or other third parties
(e.g., friends who witnessed the
overdose episode). The field still
also lacks studies in rural areas as
well as longitudinal studies of
population-based drug users
(i.e., non—treatment samples) in
multiple urban and rural areas
that would provide us with com-
parable prevalence estimates
across different contexts.

In addition, several of the se-
lected studies did not disclose how
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they defined nonfatal overdoses to

study respondents,3>3*37

simply
mentioning that they asked them if
they had ever experienced or wit-
nessed an overdose, which could be
somewhat misleading and biased.
On the other hand, it should be
noted that, among the studies that
provided information on the defi-
nition of nonfatal overdoses, the
definition of nonfatal overdoses was
overall extremely consistent and
standardized across the reviewed
studies, similar to the definition we
present in the introduction of this
review 1214-17.36.39.40

The marked increase in pre-
scription opioid overdoses de-
scribed in the studies reviewed is
likely attributable to a rapid in-
crease in sales of prescription opi-
oids during the past decade; the
quantity of prescription opioids
sold to pharmacies, hospitals, and
doctors’ offices in the United
States was 4 times larger in 2010
than in 1999.% The increase in
overdoses caused by prescription
opioid use in the United States
parallels the increase in the avail-
ability of prescription opioids
since the early to mid-1990s in
the United States.”® As described
in one of Nora Volkow’s recent
presentations to the US Senate:

The number of prescriptions
for opioids (like hydrocodone
and oxycodone products)
have escalated from around
76 million in 1991 to nearly
207 million in 2013, with
the United States their biggest
consumer globally, accounting
for almost 100 percent

of the world total for hydro-
codone (i.e., Vicodin) and 81
percent for oxycodone

(i.e., Percocet).1610?

There is a need to invest in
research to understand the distinct
determinants of this type of over-
dose worldwide. Several other
countries need to collect in a sys-
tematic and continuous fashion
such data on sales of prescription
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opioids and other prescription
drugs, nonmedical use of prescrip-
tion drugs, and hospitalization sec-
ondary to overdoses on prescription
drugs. Moreover, there is the need
for future studies to further investi-
gate whether those who overdose
while using prescription medication
had been prescribed these drugs
recently or in the past because only
1 of the reviewed studies included
this information.®®

Finally, the sparse evidence on
the environmental determinants
of overdose suggest a need for
research that will inform the types
of environmental interventions we
can use to prevent drug overdose.
A combination of studies on in-
dividuals who overdose and the
settings where overdoses occur
will help us better tailor interven-
tions to the types of strategies that
are most likely to have a major
impact on this epidemic.

Limitations of the reviewed
studies are also noted. First, most
studies did not collect information
on the sources of drug used, which
can provide insights into the ways
individuals learn about and ac-
quire drugs, and can thus inform
prevention opportunities. Drugs
can be acquired from family,
friends, and drug dealers, but they
can also be prescribed for legiti-
mate medical reasons (in the case
of prescription drugs). More stud-
ies that investigate prescribing
patterns, such as the article by
Logan et al. on potentially inap-
propriate prescriptions given in
the emergency department,'®? are
needed. Moreover, only about
a third of the mortality rate stud-
ies, half of trends studies, and one
sixth of the prevalence studies
stratify results by specific types of
prescription drugs.

Second, it is already well estab-
lished that there might be an
underreporting of intentional
overdoses, because when
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substance users are asked whether
their overdose was or was not
intentional, most report it as un-
intentional. 22193164 In our review,
we focused on unintentional
overdoses, but there is the possi-
bility that some of these overdoses
were truly intentional.

Third, because substance users
who experience an overdose are
usually polydrug users, it is very
difficult to distinguish which and
how many drugs were used before
an overdose episode.'°°7°8 Be-
cause of the high prevalence of
multiple drugs being present in
overdoses,""3? it is hard to tease
out the effect of one drug over
another. Overall, there is a mix of
how well studies differentiate, but
many aim to show an overall
measure of burden of this issue,
not truly trying to make a causal
association with any 1 type of
drug.

Fourth, studies have shown that
forensic toxicology laboratories
are limited in the number of drugs
for which they can screen and that
drug levels can change postmor-
tem.'®>1%® Further complicating
this issue is the fact that data
collected by medical examiners
and coroners are usually inade-
quate, incomplete, and inconsis-
tent with regard to polydrug use,
estimated drug dosage (when, for
instance, the individual had a le-
gitimate prescription for at least 1
of the drugs involved in the fatal
overdose episode—e.g., a legiti-
mate opioid prescription), and pa-
tient characteristics.'®”

Fifth, if we are to identify po-
tential avenues to prevent drug
overdose, more concerted invest-
ment needs to be made to un-
derstand the environmental
drivers of overdose risk, and the
individual and interpersonal
mechanisms whereby environ-
mental characteristics can increase
the risk for overdose. This is

particularly important for over-
dose risk in rural areas, as the bulk
of the literature on environmental
determinants of overdose has fo-
cused on urban areas. This also
has important implications for
prevention and intervention strat-
egies that need to focus on harm
reduction strategies such as the
availability of safe injection facili-
ties or mobile safe injection facili-
ties where individuals can inject
preobtained drugs under the su-
pervision of a medical doctor, such
as facilities that exist in Canada
and in some European countries,'®
while also offering them treatment
for their drug-using behavior. B
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