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SUMMARY

This brief examines the 
United States opioid  
epidemic at the state-level, 
analyzing trends in over-
dose deaths from heroin 
and other opioids, such 
as prescription painkillers. 
Using vital statistics data, 
it looks at which states 
have the highest rates of 
opioid-related deaths and 
which have experienced  
the largest increases in 
death rates.

Stay updated by visiting us 
at: www.shadac.org

INTRODUCTION
For nearly two decades, the United States has experienced a growing crisis of drug abuse and 
addiction that is illustrated most starkly by deaths from drug overdose. Since 2000, the annual 
number of drug overdose deaths has more than tripled from 17,500 to 63,500 in 2016.1,2 Most of 
these deaths involved opioids, including heroin and prescription painkillers.3 In the years since 
the U.S. Centers for Disease Control and Prevention (CDC) declared overdoses from prescription 
painkillers an “epidemic” in 2011, the opioid overdose crisis has evolved rapidly from a problem 
tied mostly to prescription opioid painkillers to becoming increasingly driven by illicitly trafficked 
heroin and synthetic opioids.

This brief provides high-level information about 
opioids and opioid addiction, presents the historical 
context for the epidemic of opioid-related addiction 
and mortality in the United States, and examines 
trends in opioid-related mortality across the country 
and among population subgroups.

Background 
Addictive properties of opioids
To better understand the development of the opioid crisis, it is important to recognize the addic-
tive properties of opioids and the relationship between different opioid types. Generally, there 
are three kinds of opioids: 1) natural opiates, like morphine, which are made from the opium 
poppy plant; 2) semi-synthetic opioids, like hydrocodone and oxycodone, which are chemically 
derived from natural opiates; and 3) fully synthetic opioids, like fentanyl, which are chemically 
created to mimic natural opiates but are typically much more potent. In addition, opioids can 
be segmented into illicit opioids, such as heroin, and legal opioids, such as painkillers including 
oxycodone and hydrocodone.4 Illicit and legal opioids are chemically similar and stimulate the 
same opioid receptors in the reward centers in the brain, creating similar feelings of euphoria.5 
Repeated use of opioids can affect the chemistry and wiring of the brain, causing addiction that 
prompts people to crave and use opioids habitually, and can cause symptoms of withdrawal if 
people stop using opioids.6

Because all opioids act similarly in the same parts of the brain, someone who is chemically depen-
dent on a prescription opioid painkiller and unable to obtain it may switch to an illicit opioid, such 
as a heroin, to relieve their cravings or withdrawal symptoms. In fact, studies have shown that 
many people who use heroin or misuse prescription opioids began with “legitimate” prescrip-
tions for their own pain treatment or obtained these painkillers from friends or family members 
with prescriptions.7,8 For example, a national study found that 80 percent of people who reported 
using heroin also reported earlier misuse of prescription opioids.9 Research also shows that 
people often advance from misuse of prescription opioids to heroin because heroin provides 
stronger effects and is often less expensive than prescription opioids.10 
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Rise of the epidemic
The rise of the opioid crisis is commonly attributed to an increase in the prescribing of opioid painkillers, which was driven by 
a confluence of several factors: 

First, in the 1980s some peer-reviewed journals published letters and articles suggesting that opioids were an effective way 
to treat pain with little risk of addiction. Specifically, a commonly cited 1980 letter published in the New England Journal of 
Medicine and another commonly cited research article published in the journal Pain in 1986 are believed to have contributed 
to a belief that opioids did not pose a high risk for addiction.11,12,13,14 

Second, in the 1990s and 2000s, there was an increased emphasis among health care professionals on the importance of 
recognizing and treating pain. In 1996, the president of the American Pain Society raised the idea of “pain as a vital sign,” stating 
that “quality care means that pain is measured and treated”— a concept that was adopted by many health professionals and 
throughout many health care organizations.15 As examples, the Veterans Health Administration undertook efforts beginning 
in 1999 to regularly measure and record patients’ self-reported pain on a scale of 0 to 10, and the health care accreditation 
organization The Joint Commission introduced pain-management standards that encouraged the assessment and treatment 
of pain.16,17

In 1995, around the same time that health professionals were focusing on under-treatment of pain, the Food and Drug 
Administration (FDA) approved the opioid painkiller OxyContin, which has become among the most commonly dispensed 
controlled substances in the U.S., and which the FDA has since described as “a focal point of opioid abuse issues.”18 In 2007, 
the maker of OxyContin, Purdue Pharma, settled criminal and civil claims by the U.S. Department of Justice that the company 
knowingly made false marketing claims that OxyContin was less addictive than other medications.19,20 Despite its renown, the 
case of OxyContin is not unique; use of other opioid painkillers also has increased substantially, and other pharmaceutical 
companies have settled charges of misrepresenting the abuse-resistance and addictive properties of their medications.21,22

Trends of Increasing Deaths From Opioids 
Over more than a decade, the U.S. has experienced statistically significant increases in overdose deaths related to opioids. The 
analysis below focuses on trends in opioid overdose deaths from 2000 to 2016, and it focuses on opioids that account for the 
bulk of opioid overdose deaths and are grouped according to how opioid overdose data are collected:

Natural and semi-synthetic opioids: Natural and semi-synthetic opioids include most prescription opioid painkiller 
pills, such as oxycodone and hydrocodone. Although these may be taken legitimately with a prescription, they are also some-
times used illicitly. For example, a person with a prescription may give them away or sell them, or a health care provider 
may improperly prescribe them (e.g., “pill mills”). Additionally, drug cartels manufacture and traffic counterfeit “prescription” 
opioid pills, which are sometimes mixed with other drugs.

Synthetic opioids (except methadone): Some synthetic opioids, such as fentanyl, also are used legitimately as a 
medication. However, because they are commonly much more potent than natural and semi-synthetic opioids, synthetic 
opioids are typically administered in more-controlled settings, such as in a hospital. Recently, drug cartels have begun 
manufacturing and trafficking synthetic opioids, which are sometimes mixed with other drugs such as counterfeit painkillers 
and heroin as a way to cheaply increase their potency.

Methadone is one of three medications approved by the U.S. Food and Drug Administration for treatment of opioid use 
disorders and also is used sometimes as a prescription pain reliever medication. Although methadone is a synthetic opioid, 
our analysis has excluded methadone deaths from the category of deaths from synthetic opioids, mainly because it has 
not followed the same trend of increasing overdose deaths, and methadone deaths have remained at a relatively low rate 
compared to other opioids described in this brief. 

Heroin: Heroin is a form of opioid that is derived from opium poppies and trafficked by international drug cartels. Most 
heroin sold in the U.S. comes from Latin America, with a smaller amount coming from Afghanistan and Southeast Asia. It is 
illegal in the U.S. and is typically cheaper to obtain than opioid painkillers, so it is sometimes used as a substitute by people 
who began their addictions with painkillers. 
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Between 2000 and 2016, rates of U.S. drug poisoning deaths related to all three types of opioids increased significantly. Drug 
overdose deaths from natural and semi-synthetic opioids grew more than four times, from 1.0 to 4.4 per 100,000 people 
(Figure 1).  Deaths from heroin increased more than seven times, from 0.7 to 4.9 per 100,000 people, and deaths from synthetic 
opioids climbed more than 22 times, from 0.3 to 6.2 per 100,000 people. These trends were largely consistent across different 
sub-groups of the U.S. population, such as age and race/ethnicity.23

 
Although deaths from all three forms of opioids have increased since 2000, their trends have differed. Deaths from natural 
and semi-synthetic opioids increased gradually but continuously from 2000 to 2010 in a pattern that mirrors legal sales of 
prescription painkillers. They then dropped slightly for a few years beginning in 2011, likely due to efforts to curb abuse of 
prescription painkillers through a variety of interventions, such as pharmaceutical companies’ introduction of new tamper-re-
sistant formulations, law enforcement efforts to shut down “pill mills”, and more-stringent prescribing practices by health 
care providers. Around the same time that deaths from natural and semi-synthetic opioids slowed, deaths from heroin began 
increasing dramatically, having grown from 1.0 per 100,000 people in 2010 to 4.9 deaths per 100,000 people just six years 
later. That increase may be due to people seeking heroin as a substitute for prescription painkillers as they have become 
harder to obtain. Then even more recently, deaths from synthetic opioids have increased precipitously, from 1.0 per 100,000 
people in 2013 to 6.2 per 100,000 people just three years later. That rise is likely due to fentanyl and similar drugs that are 
illegally manufactured and trafficked, then commonly mixed with heroin and counterfeit painkillers. 

Some research is available to support the hypothesis that the increase in heroin death rates since 2010 may be due, at least 
in part, to people switching from prescription painkillers to heroin.24,25 For example, studies have found that most people 
who use heroin began by abusing prescription painkillers and that rates of heroin use have increased in recent years among 
people who use prescription opioids for non-medical purposes.26,27 Other studies also have found evidence that a reformula-
tion of the popular prescription opioid OxyContin, designed to make the medication abuse-resistant, may have caused some 
people to adopt heroin as a substitute.28,29,30 

Opioid Overdose Deaths at the State-level
Similar to the U.S., most states have experienced increases in opioid-related deaths. The following section of our brief exam-
ines differences in opioid-related death rates across states from 2000 to 2016. (Additional national-level analysis, including 
analysis by age, gender, race/ethnicity and rurality, can be found in the companion brief:  The Opioid Epidemic: National Trends 
in Opioid-Related Overdose Deaths from 2000 to 2016).

Figure 1: U.S. Opioid Death Rates Per 100,000 People, 2000-2016
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Natural and semi-synthetic opioids
Between 2000 and 2016, 31 states saw statistically significant increases in deaths from natural and semi-synthetic opioids 
(Figure 2). Overdose death rates from natural and semi-synthetic opioids remained statistically stable in only one state 
(Hawaii), and no states experienced significant declines. Statistical testing for increases from 2000 to 2016 was not possible 
for 18 states and the District of Columbia because overdose death rates from 2000 were suppressed due to small numbers. 31 

Figure 2: Natural and Semi-synthetic Opioid Death Rates Per 100,000 People, 2016
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Despite widespread increases in overdose death rates from natural and semi-synthetic opioids, individual states’ death rates 
varied widely. In 2016, Nebraska’s rate of 1.2 deaths per 100,000 people was the lowest in the U.S., while West Virginia’s rate 
(the highest) was more than 15 times larger, at 18.5 deaths. 

Figure 3: State Rates of Natural and Semi-synthetic Opioid-related Deaths, 2016

Source: SHADAC analysis of vital statistics data from the CDC WONDER system.
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Although most states have 
experienced significant 
increases in death rates from 
natural and semi-synthetic 
opioids, the eastern portion 
of the U.S. has been more 
severely affected. Of the 27 
states (including the District 
of Columbia) east of the Mis-
sissippi River, 21 have death 
rates statistically equivalent 
to or higher than the U.S. 
rate.32 Of the 24 states west 
of the Mississippi, only nine 
have rates at or above the 
U.S. rate (Figure 3).
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Synthetic opioids
Because deaths from synthetic opioid overdoses were relatively rare in 2000, statistical testing for significant changes 
between 2000 and 2016 was only possible for 14 states. However, all of those 14 states have experienced statistically signifi-
cant increases in death rates from synthetic opioids (Figure 4). As the numbers of deaths from synthetic opioids have grown, 
data on death rates have become increasingly available: 2016 death rates from synthetic opioid overdoses are available for 
44 states, including the District of Columbia, and 32 of these 44 states have overdose death rate data as far back as 2006 as 
well, so it is possible to test for statistically significant changes over the decade from 2006 to 2016 in these cases. Among 
these 32 states, 28 experienced statistically significant increases in death rates from synthetic opioids, while overdose death 
rates remained statistically stable in four (see Appendix Table 2).33 No state experienced statistically significant declines in  
synthetic opioid overdose death rates from 2006 to 2016. 

Figure 4: Synthetic Opioid Death Rates Per 100,000 People, 2016

Source: SHADAC analysis of vital statistics data from the CDC WONDER system.
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Compared to natural and semi-synthetic opioids, death rates from synthetic opioids vary more widely across states. In 2016, 
California and Texas had the lowest rates of deaths from synthetic opioids in the U.S., at 0.9 deaths per 100,000 people. The rate 

Figure 5: State Rates of Synthetic Opioid-related Deaths, 2016

Source: SHADAC analysis of vital statistics data from the CDC WONDER system.
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in New Hampshire, with the 
highest rate of deaths from 
synthetic opioids, was 30.3 
per 100,000 people—more 
than 33 times the lowest rate.

In 2016, the states with the 
highest death rates from 
synthetic opioids were more 
regionally concentrated—
mostly in the Northeast and 
part of the Midwest—than 
deaths from natural and 
semi-synthetic opioids. Of 
the 22 states with synthetic 
opioid death rates statisti-
cally equivalent to or higher 
than the U.S. rate, 21 are 
found in a contiguous block 
mostly east of the Mississippi. 
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Heroin-related deaths
Similar to synthetic opioids, because deaths from heroin overdoses were relatively rare in 2000, statistical testing for signifi-
cant changes between 2000 and 2016 was only possible for 20 states. However, all of those 20 states have experienced statis-
tically significant increases in death rates from heroin (Figure 6). As the numbers of deaths from heroin have grown, data on 
death rates have become increasingly available: 2016 death rates from heroin overdoses are available for 45 states, including 
the District of Columbia, and 23 of these 45 states have overdose death rate data available as far back as 2006 as well, so it is 
possible to test for statistically significant changes over the decade from 2006 to 2016 in these cases. Among these states, all 
23 experienced statistically significant increases in death rates from heroin from 2006 to 2016 (see Appendix Table 3).34 

In 2016, death rates from heroin overdoses ranged from a low of 1.2 per 100,000 people in Kansas and Mississippi to a high of 
17.3 per 100,000 in the District of Columbia—more than 14 times higher than the lowest rate. 

Figure 6: Heroin Death Rates Per 100,000 People, 2016
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The national map showing 
states with heroin death 
rates closely resembles the 
map of synthetic opioid 
death rates. That similarity 
hints at a close relationship 
between overdoses from 
heroin and synthetic opioids.  
According to the U.S. Drug 
Enforcement Agency, illegal 
drug cartels now frequently 
traffic synthetic opioids such 
as fentanyl along with heroin, 
and they sometimes mix syn-
thetic opioids into heroin to 
increase the potency.35

Figure 7: State Rates of Heroin-related Deaths, 2016
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Discussion
Since 2000, the U.S. has experienced statistically significant increases in opioid-related overdose deaths. While the opioid 
crisis began with natural and semi-synthetic opioids, such as prescription painkillers, in the past several years it has evolved, 
with deaths from heroin and synthetic opioids now outpacing natural and semi-synthetic opioids. Although data are more 
limited at the state level than at the national level, they illustrate a similar story to the U.S. epidemic: Nearly every state has 
been measurably affected by the opioid crisis, and the crisis appears to be evolving in most states. Whereas in 2000, deaths 
from heroin and synthetic opioid overdoses were so uncommon that reliable data weren’t available for most states, by 2016 
deaths from heroin and synthetic opioids had increased to the point that overdose data are available for almost all states.

Our analysis found that some states have been more severely affected than others by high rates of opioid overdose deaths, 
especially by heroin and synthetic opioids, as the crisis has developed. But even those states that have been less severely 
affected should remain vigilant. The first hints of today’s national opioid crisis first appeared two decades ago with natural and 
semi-synthetic opioids, mostly in a relatively small Appalachian region of Kentucky, Ohio, Virginia and West Virginia. But that 
initially small and concentrated regional crisis has since expanded to virtually all corners of the U.S. Based on that history, it is 
reasonable to believe that without policy intervention heroin and synthetic opioid deaths may continue to expand nationally.

As overdose deaths and awareness of the opioid crisis have grown, many states have adopted policies aimed at restricting 
access to prescription opioids. For example, 49 states have created prescription drug monitoring programs, which allow 
health care professionals to identify patients who may be “doctor shopping” to obtain multiple opioid prescriptions from 
different providers and which allow regulators and law enforcement to identify physicians or clinics that inappropriately pre-
scribe large quantities of opioids, commonly known as “pill mills.” Many states also have adopted policies aimed specifically 
at preventing opioid overdoses, such as expanding access to the medication naloxone, which can reverse the toxic effects 
of an opioid overdose. And some states are working to improve opioid painkiller prescribing by incorporating measures of 
appropriate opioid prescribing into health care payment reform efforts.

In addition to policies such as those, the CDC recommends improving access to substance abuse treatment services.36 Some 
policy changes at the U.S. level are aimed at increasing access to substance abuse treatment services. For example, in addition 
to expanding health insurance coverage, the ACA required that plans sold in the individual and small-group markets covered 
substance abuse treatment in parity with other health conditions, and it also required states expanding their Medicaid pro-
grams under the ACA to cover substance abuse treatment for newly eligible beneficiaries.37 Additionally, the U.S. Substance 
Abuse and Mental Health Services Administration (SAMHSA) recently revised regulations allowing some physicians to treat 
more patients with buprenorphine, a medication similar to methadone that can be used to treat opioid addiction.38 However, 
SAMHSA also has acknowledged other limitations in the availability of treatment, such as shortages of substance abuse treat-
ment professionals, especially in rural areas.39 And states also have taken steps to increase access to treatment. For example, 
West Virginia and Kentucky have recently obtained Medicaid waivers to cover residential treatment of substance use disor-
ders in institutions of mental disease (IMD), which typically is not allowed under the Medicaid IMD exclusion, and several 
other states have applied for similar waivers.
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State 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2000 
2016 
test

2006 
2016 
test

Alabama 0.6 0.5 0.7 0.5 0.7 0.5 1.0 1.4 1.6 2.0 1.8 1.9 1.3 1.3 1.8 1.8 2.0 * *
Alaska 3.1 N/A N/A N/A N/A N/A N/A N/A 7.2 8.1 5.4 4.8 5.7 5.2 5.6 6.5 6.1 * --
Arizona 1.9 1.6 2.5 2.5 2.7 3.1 3.2 3.6 4.1 5.0 5.2 4.9 5.0 3.9 4.2 4.5 4.8 * *
Arkansas N/A N/A 1.6 1.9 2.4 2.2 2.5 3.2 4.0 4.5 4.2 4.2 4.2 3.8 4.3 5.1 4.0 -- *
California 1.9 0.9 2.7 2.3 2.1 2.1 2.2 2.5 2.9 3.0 2.8 3.0 2.4 2.6 2.6 2.4 2.3 *
Colorado 1.3 2.1 1.5 1.6 1.7 2.2 2.5 3.7 3.4 3.3 2.6 3.7 4.2 4.1 4.6 4.5 3.7 * *
Connecticut N/A N/A 0.7 0.7 0.8 0.8 1.1 0.9 1.0 0.9 1.1 1.2 1.0 3.8 4.3 4.8 5.5 -- *
Delaware N/A N/A N/A N/A N/A N/A N/A N/A 3.3 4.8 5.4 7.0 4.0 4.0 4.2 3.8 3.4 -- --
DC N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.1 7.4 -- --
Florida 1.6 2.8 2.5 2.6 3.1 2.8 3.2 4.2 4.7 5.5 6.4 5.6 4.4 3.8 3.5 3.8 5.1 * *
Georgia 0.7 1.0 1.1 1.0 1.1 1.3 1.4 1.5 2.0 2.6 3.1 3.3 3.0 3.1 3.8 4.2 4.3 * *
Hawaii 1.8 2.2 2.2 2.0 2.4 2.9 2.2 3.6 2.4 2.5 2.8 3.3 2.6 2.7 2.4 2.4 2.9
Idaho N/A 2.4 2.0 2.3 1.6 1.9 2.2 2.2 3.1 2.4 2.8 3.1 2.2 3.1 2.7 3.3 3.9 -- *
Illinois 0.4 0.6 0.6 0.5 0.6 0.8 0.8 1.1 1.4 1.5 1.4 1.3 1.3 1.4 1.9 2.0 2.9 * *
Indiana N/A 0.4 0.4 0.6 0.8 0.9 0.8 1.3 1.7 2.3 2.2 2.7 2.1 1.7 2.3 2.2 3.5 -- *
Iowa N/A N/A N/A N/A 1.1 1.2 1.8 1.8 2.7 2.9 2.6 3.0 3.4 3.6 2.7 2.5 2.7 -- *
Kansas N/A 0.8 1.5 1.5 2.3 2.0 2.3 2.1 1.7 2.2 1.9 2.6 3.1 3.2 3.2 2.7 2.8 --
Kentucky 1.3 2.1 2.0 2.3 2.1 3.1 4.1 4.4 5.5 6.8 10.3 11.1 9.0 8.0 7.7 8.9 9.3 * *
Louisiana 0.5 1.0 0.9 1.2 1.2 1.2 1.5 2.1 1.4 1.3 1.5 1.2 1.6 1.9 2.0 2.3 2.3 * *
Maine N/A N/A 1.9 2.2 2.1 2.9 3.1 4.1 3.5 5.6 4.0 3.2 4.7 4.9 6.1 7.7 10.8 -- *
Maryland 0.4 0.4 0.4 0.5 1.3 1.6 1.9 2.2 2.9 3.2 3.5 4.0 4.2 4.9 6.2 6.5 10.7 * *
Massachusetts 0.5 1.1 1.1 1.3 1.0 1.4 2.3 2.5 2.1 2.2 2.5 2.4 2.5 2.6 2.6 3.3 3.7 * *
Michigan 0.4 0.6 0.8 0.8 1.0 1.5 1.7 1.8 2.2 2.1 2.5 2.3 2.8 2.8 3.3 3.9 5.7 * *
Minnesota N/A 0.8 0.8 0.8 1.2 1.2 1.1 1.5 1.6 2.1 1.8 1.8 2.0 2.0 1.9 2.2 2.5 -- *
Mississippi N/A N/A N/A N/A N/A N/A 1.0 1.6 2.0 1.5 1.7 1.8 2.1 1.8 2.1 2.5 3.2 -- *
Missouri 0.9 1.0 1.5 2.5 2.4 2.5 2.6 2.9 3.8 3.2 4.1 3.8 3.4 4.0 4.0 3.9 3.8 * *
Montana N/A N/A N/A N/A N/A N/A N/A 2.6 2.8 4.3 3.7 3.4 2.4 4.6 2.2 2.7 N/A -- --
Nebraska N/A N/A N/A N/A 1.2 1.5 N/A 1.4 N/A 2.1 2.0 1.7 1.6 1.8 1.8 1.7 1.2 -- --
Nevada 4.9 4.0 4.2 5.0 4.0 6.2 6.8 7.1 7.9 9.3 10.8 10.7 10.6 8.3 7.4 8.6 7.6 *
New Hampshire N/A N/A N/A 1.6 2.1 1.7 2.7 3.8 3.5 3.4 4.6 4.9 4.2 4.3 5.8 4.4 5.0 -- *
New Jersey 0.9 1.1 1.1 1.3 1.0 1.4 1.6 1.5 1.4 N/A 2.0 2.5 2.4 2.6 2.7 2.6 3.8 * *
New Mexico 5.5 4.7 7.6 8.0 5.3 7.0 8.6 8.9 10.4 6.0 5.6 6.1 9.0 10.1 10.9 8.1 7.5 *
New York 0.2 0.4 0.2 0.3 0.4 0.5 1.4 2.0 2.3 2.3 2.6 3.1 3.0 3.1 3.0 3.4 4.4 * *
North Carolina 1.4 1.8 1.6 1.6 1.9 2.4 2.7 3.3 4.4 4.5 4.4 4.5 4.2 4.1 4.7 5.5 6.1 * *
North Dakota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Ohio 0.9 1.3 1.7 1.4 1.6 1.8 2.2 2.5 2.9 2.6 4.5 5.1 4.4 4.5 5.4 6.1 6.9 * *
Oklahoma 2.0 2.8 2.4 4.2 4.2 4.9 6.0 8.0 6.9 9.4 9.3 9.4 10.1 9.8 9.6 7.2 7.4 * *
Oregon 0.8 1.2 1.4 2.2 1.8 2.1 3.2 2.4 2.4 3.2 3.4 4.0 3.6 2.9 3.2 3.6 3.0 *
Pennsylvania 0.8 0.6 0.8 1.1 1.3 1.3 1.2 1.7 2.1 2.4 2.6 2.6 2.9 3.2 3.3 3.7 5.2 * *
Rhode Island N/A N/A N/A N/A N/A 2.2 3.0 N/A 2.7 2.1 4.2 5.8 6.5 7.4 6.7 8.3 8.1 -- *
South Carolina 1.0 1.3 0.9 1.3 1.4 1.4 2.6 2.5 2.6 2.7 3.2 3.2 3.2 3.0 6.5 6.5 7.0 * *
South Dakota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.9 2.8 N/A 3.5 2.4 N/A 2.8 -- --
Tennessee 1.0 1.5 1.4 2.4 3.1 3.7 3.5 3.8 4.2 5.4 6.7 7.2 7.7 8.1 8.6 9.7 10.2 * *
Texas 0.7 1.0 1.4 1.6 1.6 1.8 2.5 2.2 1.8 2.2 2.2 2.0 1.8 1.7 1.7 1.7 1.8 * *
Utah 5.3 4.9 5.9 7.1 6.7 8.0 8.1 9.8 9.1 10.3 8.5 10.8 12.6 13.3 13.6 12.7 11.5 * *
Vermont N/A N/A N/A 4.7 3.9 N/A 4.1 4.6 4.7 3.6 4.3 4.7 4.0 5.9 3.4 3.9 3.9 --
Virginia 1.4 1.9 1.9 1.9 2.3 2.0 2.1 2.7 2.7 2.6 2.4 3.9 3.4 3.5 3.9 3.3 4.0 * *
Washington 1.6 2.0 2.2 2.6 3.3 3.6 4.0 4.1 4.4 4.7 4.1 4.5 4.6 3.7 3.8 3.5 3.7 *
West Virginia 1.3 4.1 5.0 6.8 6.5 3.1 8.6 10.2 12.4 5.5 19.4 25.2 20.0 19.3 20.2 19.8 18.5 * *
Wisconsin 0.9 1.2 1.7 1.9 1.9 2.4 2.9 3.2 3.1 3.3 4.0 3.9 3.9 4.8 4.8 4.3 5.7 * *
Wyoming N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 5.6 4.8 4.3 5.9 4.6 5.0 4.4 -- --
United States 1.0 1.2 1.5 1.7 1.8 1.9 2.3 2.7 3.0 3.1 3.5 3.7 3.5 3.5 3.8 3.9 4.4 * *

APPENDIX TABLE 1: NATURAL AND SEMI-SYNTHETIC OPIOID OVERDOSE DEATHS PER 100,000 PEOPLE

N/A: Death rate is suppressed because it is based on 20 or fewer deaths. 
-- Significance testing not possible because rate from 2000 was suppressed. 
* Difference between 2000/2006 and 2016 rates is statistically significant at the 95% level. 
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State 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2000 
2016 
test

2006 
2016 
test

Alabama N/A N/A N/A N/A N/A N/A 0.5 0.4 N/A 0.7 0.7 N/A N/A 0.6 1.0 1.6 3.5 -- *
Alaska N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.9 N/A N/A N/A N/A N/A N/A N/A -- --
Arizona N/A 0.4 0.4 0.4 0.5 0.6 0.9 0.6 0.8 0.9 1.0 0.6 0.6 0.8 0.8 1.1 1.8 -- *
Arkansas N/A N/A 0.9 1.0 1.1 1.0 1.1 1.0 1.6 2.1 2.1 1.0 0.7 1.1 1.2 1.5 1.3 --
California 0.2 0.1 0.3 0.4 0.4 0.3 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.4 0.5 0.5 0.9 * *
Colorado 0.6 N/A 0.7 0.5 0.5 0.7 0.5 0.9 0.8 1.3 1.1 1.6 0.9 1.2 1.5 1.2 1.3 * *
Connecticut N/A N/A N/A N/A N/A N/A N/A 0.6 N/A 0.5 0.6 N/A N/A 1.4 2.7 6.1 14.8 -- --
Delaware N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.5 3.0 4.3 8.7 -- --
DC N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.9 19.2 -- --
Florida 0.5 0.7 0.8 1.1 0.9 0.8 0.7 0.7 0.7 0.9 0.8 0.7 0.8 1.0 1.8 3.2 8.3 * *
Georgia N/A 0.3 0.4 0.4 0.4 0.5 0.6 0.7 0.6 0.9 1.0 0.9 0.6 0.8 1.7 2.8 2.7 -- *
Hawaii N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Idaho N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.3 -- --
Illinois 0.2 0.3 0.3 0.3 0.3 0.5 3.0 0.8 0.7 0.9 0.9 0.7 0.6 0.6 1.0 2.2 7.2 * *
Indiana N/A N/A N/A 0.4 0.4 0.4 0.8 0.8 0.9 1.0 0.8 0.6 0.7 0.5 1.3 1.9 4.9 -- *
Iowa N/A N/A N/A N/A N/A N/A N/A N/A 0.8 1.2 1.5 1.0 1.3 1.0 1.0 1.5 2.0 -- --
Kansas N/A N/A N/A N/A 0.8 N/A N/A N/A N/A 1.3 N/A 0.8 1.6 1.3 1.4 1.3 1.0 -- --
Kentucky N/A N/A 0.7 0.7 0.8 0.7 1.2 0.9 1.0 1.5 1.3 1.7 1.6 1.7 4.3 7.9 11.5 -- *
Louisiana N/A N/A N/A N/A N/A N/A N/A 0.5 N/A N/A 0.5 0.4 N/A 0.6 0.7 0.8 2.0 -- --
Maine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.7 N/A N/A 1.8 5.2 9.9 17.3 -- --
Maryland N/A N/A N/A N/A N/A 0.4 0.9 0.6 0.6 0.9 0.9 1.0 0.8 1.5 3.8 5.8 17.8 -- *
Massachusetts N/A N/A 0.3 0.4 0.5 0.6 1.4 1.1 0.8 0.9 1.0 0.9 1.0 1.4 6.9 14.4 23.5 -- *
Michigan N/A N/A 0.4 0.3 0.5 0.9 2.0 0.7 0.7 0.9 0.9 0.9 0.7 0.9 1.9 4.8 9.8 -- *
Minnesota N/A N/A N/A N/A N/A N/A 0.5 0.5 0.6 0.7 0.7 0.6 0.7 0.6 0.8 1.0 1.9 -- *
Mississippi N/A N/A N/A N/A N/A N/A N/A 0.7 1.2 1.1 0.8 N/A 0.7 0.9 0.8 1.3 1.6 -- --
Missouri 0.5 0.7 0.5 0.6 0.9 0.8 2.5 1.2 1.0 1.2 1.5 1.1 1.0 1.6 1.9 3.1 7.8 * *
Montana N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.2 N/A N/A N/A N/A N/A N/A N/A -- --
Nebraska N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.2 N/A N/A N/A N/A N/A N/A -- --
Nevada N/A 0.9 1.0 N/A 1.0 1.2 1.1 0.9 1.0 1.5 1.4 1.6 0.9 0.9 1.0 1.1 1.7 --
New Hampshire N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.6 1.5 1.9 1.8 2.4 12.4 24.1 30.3 -- --
New Jersey N/A 0.4 0.3 0.3 0.3 0.3 0.4 0.4 N/A N/A 0.4 0.3 0.4 0.6 1.2 2.8 7.9 -- *
New Mexico 1.1 N/A N/A 1.2 N/A N/A 1.2 N/A 1.2 1.1 0.9 0.9 1.9 1.1 3.3 2.1 4.0 * *
New York N/A 0.2 0.1 0.1 N/A 0.1 0.7 0.6 0.6 0.9 0.9 0.8 0.8 1.1 1.4 3.3 8.3 -- *
North Carolina 0.6 0.7 0.6 0.8 1.3 1.3 1.2 1.2 1.3 1.8 1.8 1.6 1.4 1.2 2.2 3.1 6.2 * *
North Dakota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Ohio 0.3 0.5 0.5 0.4 0.7 0.9 1.1 1.0 0.9 0.8 1.5 1.4 1.2 1.4 5.5 11.4 21.1 * *
Oklahoma 0.8 0.6 0.7 1.3 1.3 1.6 1.3 1.8 2.0 4.4 3.0 2.2 2.9 2.3 1.9 2.4 2.5 * *
Oregon N/A N/A N/A N/A N/A 0.6 0.7 N/A 0.6 0.8 0.7 0.7 0.7 0.6 0.8 0.9 1.1 --
Pennsylvania 0.3 0.2 0.4 0.6 0.7 0.6 0.8 0.7 0.8 0.9 0.8 0.9 0.8 0.9 1.8 3.5 10.9 * *
Rhode Island N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.9 7.9 13.2 17.8 -- --
South Carolina N/A N/A 0.5 N/A 0.8 0.7 0.9 0.8 0.9 1.2 1.2 1.0 1.0 1.1 2.3 3.3 5.0 -- *
South Dakota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Tennessee N/A N/A 0.3 1.1 1.3 1.3 1.1 1.4 1.6 1.2 1.1 1.0 1.2 1.5 2.1 4.0 6.2 -- *
Texas 0.2 0.4 0.6 0.4 0.4 0.4 0.5 0.5 0.4 0.7 0.6 0.5 0.5 0.4 0.6 0.7 0.9 * *
Utah N/A N/A N/A 1.1 N/A 1.7 1.7 1.4 1.0 2.4 2.0 2.1 2.2 2.2 2.5 2.3 2.5 --
Vermont N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.6 5.6 10.1 -- --
Virginia 0.4 0.4 0.6 0.6 0.8 0.6 0.8 0.9 1.1 1.0 1.0 0.9 1.1 1.5 2.1 3.3 7.9 * *
Washington 0.4 0.5 0.8 0.5 0.7 0.8 0.8 0.5 0.7 1.0 0.9 0.7 0.8 0.8 0.8 0.9 1.3 * *
West Virginia N/A 2.1 2.2 2.5 3.7 2.4 2.9 4.6 5.0 2.4 5.8 5.6 5.0 5.6 7.2 12.7 26.3 -- *
Wisconsin 0.4 0.4 0.5 0.8 0.8 0.9 1.0 1.0 1.0 1.3 1.2 1.1 0.9 1.4 1.6 2.1 5.3 * *
Wyoming N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
United States 0.3 0.3 0.4 0.5 0.6 0.6 0.9 0.7 0.8 1.0 1.0 0.8 0.8 1.0 1.8 3.1 6.2 * *

APPENDIX TABLE 2: SYNTHETIC OPIOID OVERDOSE DEATHS PER 100,000 PEOPLE

N/A: Death rate is suppressed because it is based on 20 or fewer deaths. 
-- Significance testing not possible because rate from 2000 was suppressed. 
* Difference between 2000/2006 and 2016 rates is statistically significant at the 95% level. 
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The Opioid Epidemic: State-level Trends, 2000 to 2016

State 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
2000 
2016 
test

2006 
2016 
test

Alabama N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.8 0.8 2.7 2.5 2.8 -- --
Alaska N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.9 3.2 3.3 4.7 6.5 -- --
Arizona N/A 0.5 0.5 1.2 0.8 0.6 0.9 0.9 1.1 1.4 1.5 1.9 1.6 2.3 3.1 3.8 4.5 -- *
Arkansas N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
California 1.0 0.7 1.0 1.0 0.8 0.7 0.8 0.8 0.9 0.9 0.8 0.9 0.9 1.2 1.4 1.5 1.4 * *
Colorado 0.8 0.5 0.6 0.4 0.5 0.8 0.8 0.8 0.9 1.4 0.9 1.5 1.8 2.3 2.9 2.8 4.2 * *
Connecticut 3.2 2.8 2.6 3.2 2.8 2.2 2.5 3.5 3.2 2.9 2.3 2.5 2.9 6.5 8.9 11.3 13.1 * *
Delaware N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.4 4.5 6.3 7.1 6.1 -- --
DC N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.6 4.4 5.1 5.5 9.9 17.3 -- --
Florida 1.1 1.3 1.3 1.3 0.9 0.7 0.5 0.5 0.6 0.5 0.3 0.4 0.6 1.0 1.9 3.1 3.6 * *
Georgia N/A N/A N/A N/A N/A N/A N/A N/A 0.2 0.2 N/A 0.3 0.4 0.7 1.6 2.2 2.2 -- --
Hawaii N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.4 -- --
Idaho N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.6 -- --
Illinois 0.3 0.3 0.4 0.2 0.3 0.4 0.5 0.5 0.8 0.9 1.2 1.3 2.1 4.5 5.6 6.7 8.2 * *
Indiana N/A N/A N/A N/A N/A N/A N/A N/A 0.9 1.0 0.9 1.1 1.8 2.6 2.8 3.9 4.7 -- --
Iowa N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.0 1.3 1.6 1.7 -- --
Kansas N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.7 1.2 -- --
Kentucky N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.6 0.9 1.3 3.4 5.1 5.5 7.4 7.6 -- --
Louisiana N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.1 2.7 2.4 2.9 3.4 -- --
Maine N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.1 4.5 4.7 -- --
Maryland N/A N/A 0.5 0.5 1.3 1.4 1.9 2.3 1.8 2.7 1.6 1.8 2.9 3.6 5.2 6.6 10.7 -- *
Massachusetts N/A N/A N/A 0.4 N/A 0.3 0.6 1.1 0.9 0.9 1.1 2.2 3.8 4.4 7.2 9.6 9.5 -- *
Michigan 0.9 0.8 0.6 0.7 0.9 1.5 1.5 1.1 2.2 2.6 2.2 2.8 2.8 4.5 5.5 6.8 7.6 * *
Minnesota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.8 0.9 1.7 1.9 2.2 2.8 -- --
Mississippi N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.8 1.4 1.2 -- --
Missouri 0.9 0.4 1.0 0.7 1.0 0.9 1.1 1.1 2.1 2.8 3.2 4.4 3.7 4.6 5.8 5.3 6.7 * *
Montana N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Nebraska N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Nevada 1.9 1.1 1.8 1.6 1.2 1.9 1.4 1.6 1.2 0.8 N/A 1.5 1.6 1.7 2.2 2.7 2.9 * *
New Hampshire N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.0 N/A 3.4 3.5 5.5 8.1 6.5 2.8 -- --
New Jersey 2.4 2.3 2.7 2.5 1.4 2.0 1.2 1.2 1.3 N/A 1.1 1.5 3.6 4.4 4.8 5.8 9.7 * *
New Mexico 2.2 1.2 1.3 1.4 1.8 2.5 1.1 1.4 3.3 2.4 1.1 3.4 5.2 4.6 7.2 8.1 8.2 * *
New York 0.1 0.3 0.3 0.3 0.2 0.2 0.6 1.0 1.1 1.3 1.0 1.7 2.6 3.3 4.2 5.4 6.5 * *
North Carolina 0.5 0.6 0.5 0.6 0.6 0.7 0.6 0.6 0.7 0.8 0.4 0.9 1.6 2.0 2.8 4.1 5.7 * *
North Dakota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Ohio 0.7 0.8 1.0 0.8 1.1 1.2 1.1 1.4 2.1 2.0 3.3 4.0 6.4 9.1 11.1 13.3 13.5 * *
Oklahoma N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.7 0.6 0.7 1.0 1.4 -- --
Oregon 0.9 1.0 1.2 1.0 1.3 1.1 1.6 3.0 2.5 3.1 2.0 3.5 3.5 2.7 3.2 2.5 2.9 * *
Pennsylvania 1.2 1.0 1.1 1.4 1.1 1.1 0.8 0.7 1.3 1.4 1.1 2.0 2.7 3.4 4.3 5.6 7.8 * *
Rhode Island N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2.9 6.5 6.8 4.3 2.5 -- --
South Carolina N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.7 1.4 2.2 2.5 -- --
South Dakota N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
Tennessee N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.4 N/A N/A 0.8 1.1 2.3 3.3 4.1 -- --
Texas 0.5 0.8 0.8 0.9 0.9 0.9 0.9 0.9 1.0 1.2 1.0 1.4 1.4 1.4 1.6 1.9 1.9 * *
Utah 2.3 1.9 1.2 1.3 0.9 1.9 1.8 1.9 2.7 2.1 1.9 2.7 3.0 4.2 3.8 4.3 5.6 * *
Vermont N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.5 5.8 5.8 8.7 -- --
Virginia 0.9 1.2 1.2 1.2 0.9 0.8 0.9 1.2 1.1 1.3 0.5 1.3 1.4 2.5 3.1 4.3 5.4 * *
Washington 0.9 0.8 1.1 1.0 0.9 0.8 0.8 1.2 1.0 1.0 0.9 2.2 2.5 2.9 4.1 4.2 3.9 * *
West Virginia N/A N/A N/A N/A N/A N/A N/A 1.2 2.1 N/A 1.7 2.0 3.8 8.7 9.8 11.8 14.9 -- --
Wisconsin 0.5 0.4 0.5 0.5 0.4 0.6 0.5 0.6 1.2 1.4 1.7 2.5 3.4 4.3 4.9 5.3 7.3 * *
Wyoming N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -- --
United States 0.7 0.6 0.7 0.7 0.6 0.7 0.7 0.8 1.0 1.1 1.0 1.4 1.9 2.7 3.4 4.1 4.9 * *

APPENDIX TABLE 3: HEROIN OVERDOSE DEATHS PER 100,000 PEOPLE

N/A: Death rate is suppressed because it is based on 20 or fewer deaths. 
-- Significance testing not possible because rate from 2000 was suppressed. 
* Difference between 2000/2006 and 2016 rates is statistically significant at the 95% level. 


