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ABSTRACT 
Unintentional opioid overdoses are a growing public  
health epidemic in the United States. Rhode Island is also 
faced with a challenging crisis of drug overdose deaths. 
The State Unintentional Drug Overdose Reporting Sur-
veillance (SUDORS) data from the second half of 2016 
were used to present opioid overdose deaths and charac-
teristics in Rhode Island. During July-December 2016, 
142 individuals died of opioid overdose in Rhode Island. 
People who died by opioid overdose were more likely to 
be 25–65 years old, male, and non-Hispanic white. The 
most common precipitating circumstances were sub-
stance abuse (88%), current mental health problems 
(43%), and physical health problems (27.5%). Over 83% 
of decedents had 2 or more substances attribute to caus-
ing their death, with fentanyl (71.1%) as the most com-
mon substance. Only 36.6% of decedents had naloxone 
administered. Fatal opioid overdose data are important 
for understanding this public health crisis and can guide 
overdose intervention efforts.
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INTRODUCTION

Drug overdose continues to be a large public health crisis 
in the United States and in 2015 there were 33,091 deaths 
due to drug overdose involving opioids (e.g., oxycodone, 
hydrocodone, heroin).1 Rhode Island is no exception. Opioids 
interact with opioid receptors on nerve cells in the brain and 
body to provide pain relief and can produce euphoria, which 
leads to dependence and subsequent opioid use disorder.2 
Formerly, prescription opioid pain relievers were the major 
cause of drug overdose deaths; however, by 2015, a rapidly 
increasing number of deaths were due to illicit opioids, such 
as heroin, illicitly manufactured fentanyl (IMF), and fen-
tanyl analogues.1 Illicit drug deaths continue to increase in 
Rhode Island, and 67% of the fatal drug overdose deaths in 
2016 involved an illicit opioid.

In fiscal year 2016, the Centers for Disease Control and Pre-
vention (CDC) issued a Funding Opportunity Announcement 

(FOA) for Enhanced State Surveillance of Opioid-Involved 
Morbidity and Mortality (CDC-RFA-CE16-1608), which 
funded 12 states, including Rhode Island.3 Effective in Sep-
tember 2017, the CDC’s Enhanced State Opioid Overdose 
Surveillance (ESOOS) program expanded to 32 states and 
the District of Columbia to better track and prevent opioid- 
involved overdoses.1

The National Violent Death Reporting System (NVDRS), 
created in 2002, is a state-based surveillance system that 
pulls together data on violent deaths from multiple sources 
in 40 states, the District of Columbia, and Puerto Rico.4 
ESOOS states were required to use a module that was cre-
ated in NVDRS to collect data on opioid overdose deaths.3 
The State Unintentional Drug Overdose Reporting Surveil-
lance (SUDORS) data for the period July-December 2016 
were closed out on August 31, 2017. Based on comprehensive 
information collected by SUDORS, we present data regard-
ing unintentional opioid overdose deaths and characteristics 
in Rhode Island. To our knowledge, this study is the first 
to use statewide SUDORS data to report opioid overdose  
deaths and relevant characteristics.

METHODS

The Rhode Island Violent Death Reporting System (RIVDRS) 
became a component of the NVDRS in 2003. The primary 
data sources of RIVDRS include medical examiner reports 
with toxicology results, vital statistics records, and law 
enforcement reports.4 As part of the CDC ESOOS grant, 
Rhode Island is required to abstract medical examiner 
reports and death certificate records on unintentional opi-
oid overdose deaths.3 SUDORS does not require the collec-
tion of law enforcement data.3 An opioid overdose death is a 
drug poisoning death in which the death certificate or med-
ical examiner report indicates that an opioid contributed 
to the drug overdose death.3 The death must have occurred 
in Rhode Island. The CDC includes opioid overdose deaths 
in which the manner of death is undetermined (i.e. cases 
in which there is uncertainty of whether the overdose was 
accidental or intentional). Three undetermined opioid over-
dose deaths were excluded from the analysis and only the 
unintentional opioid overdose deaths were included.

SUDORS has five data components regarding demograph-
ics, injury & death, circumstances, toxicology results, and 
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Table 1. Characteristics of Unintentional Opioid Overdose Deaths from 

July-December, 2016 in Rhode Island (N=142)

Data are not presented for cells containing fewer than five cases. N/A, not available.
a Urban/core cities: Central Falls, Pawtucket, Providence, and Woonsocket.

overdoses. The circumstance component comprises history 
of mental health/substance abuse, life stressors, interper-
sonal circumstance, etc. The toxicology component includes 
positive toxicology findings, all substances that are listed on 
the death certificate as a contributing cause of death, and 
all metabolites of controlled substances such as opioid pain 
relievers and illicit drugs (e.g., heroin and cocaine). The over-
dose component covers number of substances causing death, 
history of substance abuse, scene indication of drug use and 
drug types, and response to drug overdose information. Data 
on unintentional opioid overdose deaths was obtained from 
SUDORS during July–December 2016 (N=142). The CDC rec-
ommends suppressing data involving fewer than five cases to 
preserve confidentiality.1 Analyses were conducted in SAS.

RESULTS

Decedents of opioid overdose had a mean age of 40.5 years; 
65.5% were not married. Most people who died by opioid 
overdose were aged 25–65, male, and non-Hispanic white. 
There were no opioid overdose deaths among teens during 
July-December 2016 in Rhode Island. Almost 19% of dece-
dents were unemployed, and 16.7% were disabled. Urban 
(core cities) and suburban regions had higher proportions 
of opioid overdose deaths compared to rural areas of the 
state. Most opioid overdose deaths occurred at a house or 
an apartment (Table 1). Among the 142 decedents, 10 (7.1%) 
were homeless and 12 (8.5%) were veterans, with no overlap 
between them (data not shown).

The most common associated circumstances were sub-
stance abuse including alcohol (88%), current mental health 
problems (43%), and physical health problems (27.5%). Diag-
nosed mental health problems included depression/dysthy-
mia (60.7%), anxiety disorder (54.1%), and bipolar disorder 
(16.4%). Over 60% of decedents who died by opioid over-
dose were not in mental health treatment (Table 2). About 
39% of cases tested positive for cocaine, 31.2% for alcohol, 
24.1% for benzodiazepines, and 23.2% for marijuana. Most 
of them (83%) died due to two or more substances. Fentanyl 
(n=101), cocaine (n=53), alcohol (n=28), heroin and/or mor-
phine (n=44) were the most common substances identified 
as contributing to the cause of these 142 deaths. Methadone 
(n=16) and buprenorphine (n=8) represented 16.9% of the 
opioid overdose deaths (Table 3).

Most decedents had a history of opioid abuse (73.9%), and 
57% had no history of treatment for substance abuse. More 
than one third of victims (38%) had evidence of active intra-
venous injection (Table 4). There was more evidence of illicit 
drugs (39.4%) than evidence of prescription drugs (31%) at 
the scene. Few decedents (n=23, 16.2%) were actively being 
treated for pain at the time of the fatal overdose. Only 52 
(36.6%) of decedents had naloxone administered (Table 5).
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Characteristic n %

Age group (mean: 40.5 years)

18-24 years 11 7.8

25-44 years 77 54.2

45-65 years 54 38.0

Sex

Male 112 78.9

Female 30 21.1

Race/ethnicity

White, non-Hispanic 116 81.7

Black, non-Hispanic 6 4.2

Hispanic 19 13.4

Other N/A N/A

Education level

Less than high school 36 26.3

High school graduate/GED completed 69 50.4

Some college/technical school or more 32 23.3

Marital status

Never married/single 93 65.5

Divorced/married, but separated 31 21.8

Married/civil union/domestic partnership 18 12.7

Occupation

Employed/self-employed 82 59.4

Unemployed 26 18.8

Disabled 23 16.7

Other (student/artist/military) 7 5.1

City/town of residence

Urban/core citiesa 57 40.4

Suburban regions 57 40.4

Non-metro/rural areas 16 11.4

Out of state 11 7.8

Injury location

House or apartment 117 89.3

Other 14 10.7

Injured at victim home

Yes 97 75.2

No 32 24.8
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Toxicology test positivea n %

Substance class and drug cause of death

Opioid 142 100.0

    Fentanyl 101 --

    Heroin and/or morphine 44

    Oxycodone 17 --

    Methadone 16 --

    Buprenorphine 8 --

    Hydrocodone 7 --

Cocaine 55 38.7

Alcoholb 43 31.2

    BAC >= 0.08 g/dl 22 --

    BAC < 0.08 g/dl 21 --

Benzodiazepine 34 24.1

    Alprazolam 18 --

    Clonazepam 13 --

Marijuana 33 23.2

Antidepressant 25 18.4

Amphetamine 16 11.4

Anticonvulsant 14 9.9

Antipsychotic 8 5.7

Number of substances causing death

1 24 16.9

2 55 38.7

3 31 21.8

4 20 14.1

5 or more 12 8.5

Table 3. Toxicology Tests of Unintentional Opioid Overdose Deaths 

from July-December, 2016 in Rhode Island (N=142)

Data are not presented for cells containing fewer than 5 cases.
a Subcategories do not sum to 100% because test results of victims can be positive 
for alcohol or multiple drugs.
b BAC, blood alcohol concentration. BAC ≥0.08 g/dL is over the legal limit and is 
used as the standard for intoxication.

Precipitating circumstancea n %

Mental health/Substance abuse

Other substance abuse problem  
(excludes alcohol)

119 83.8

Alcohol problem 27 19.0

Current diagnosed mental health problemb 61 43.0

    Depression/dysthymia 37 --

    Anxiety disorder 33 --

    Bipolar disorder 10 --

    Post-traumatic stress disorder (PTSD) 5 --

    Attention deficit or hyperactivity disorder 5 --

    Other 10 --

Current mental health treatment 56 39.4

History of ever being treated for  
a mental health problem

76 53.5

Life stressor

Physical health problem 39 27.5

Recent criminal legal problem 7 4.9

History of child abuse/neglect 7 4.9

Job problem 5 3.5

Interpersonal

Intimate partner problem 9 6.3

Family relationship problem 9 6.3

Suicide event

History of suicide attempt 8 5.6

Precipitating circumstance known 140 98.6

Table 2. Circumstances of Unintentional Opioid Overdose Deaths from 

July-December, 2016 in Rhode Island (N=142)

Data are not presented for cells containing fewer than 5 cases.
a Percentages might exceed 100% because multiple circumstances might have 
been coded.
b One victim can have two or three current mental health diagnoses.
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Substance abuse and scene indication of drug use n %

Type of drug poisoning

Overdose related to substance abuse 134 95.0

Wrong dosage/overmedication 7 5.0

Substance abuse

Previous drug overdose

    No previous overdose reported 116 81.7

    Previous OD within the past year 13 9.2

    Previous OD that occurred more than one year prior 13 9.2

Recent opioid use relapse

No evidence 101 71.1

    Relapse mentioned, timing unclear 16 11.3

    Relapse occurred < 2 weeks of fatal overdose 14 9.9

    Relapse occurred > 2 weeks < 3 months of fatal 
overdose

11 7.8

Treatment for substance abuse

    No treatment 81 57.0

    No current treatment, but treated in the past 32 22.5

    Current treatment 29 20.4

History of opioid abuse

    None 37 26.1

    History of substance abuse,  
        specific substances unknown

33 23.2

    Current or past abuse of heroin 51 35.9

    Current or past abuse of prescription opioids 14 9.9

    Current/past abuse of both prescription  
        opioids/heroin

7 4.9

Scene indications of drug usea

Any evidence of drug use 100 70.4

Evidence of rapid overdose 27 19.0

    Needle close to the body/in hand/inserted 19 --

    Other 9 --

Route of drug administrationa

Evidence of injection 54 38.0

    Needle/syringe 42 --

    Track marks on victim 26 --

    Cooker 23 --

    Filter/tourniquet/witness report 14 --

Evidence of ingestion 7 4.9

Evidence of snorting 6 4.2

Evidence of smoking 6 4.2

Table 4. Substance Abuse and Scene Indications of Drug Use of Unintentional 

Opioid Overdose Deaths from July-December, 2016 in Rhode Island (N=142)

Data are not presented for cells containing fewer than 5 cases.
a Subcategories do not sum to 100% because multiple options may be selected for one 
death.

Drug type and response to drug overdosea n %

Illicit or prescription drug

Illicit drug 56 39.4

    Evidence of illicit drug: powder 39 --

    Evidence of illicit drug: witness report 10 --

Prescription drug 44 31.0

    Prescribed to the victim 32 --

    Unknown who prescribed 12 --

     Not prescribed to the victim 5 --

Form of prescription drug

    Pills/tablets 34 --

    Bottle 27 --

    Patch 5 --

Response to drug overdoses

Bystanders present at time of overdose

    No bystanders present 39 42.9

    One bystander present 30 33.0

    Multiple bystanders present 13 14.3

    Bystanders present, unknown number 9 9.9

Drug use witnessed

    No person witnessed drug overdose 68 86.1

    1+ person witnessed drug overdose 11 13.9

Naloxone administered

    Yes 52 36.6

    No 84 59.2

    Unknown 6 4.2

Who administered naloxoneb

    By EMS/firefighter/law enforcement 44 --

    By hospital (ED/Inpatient) 17 --

    By intimate partner/family member 5 --

Medical history

    Yes, treated for pain 23 16.2

    No/unknown 119 83.8

Prescription information

Prescribed buprenorphine/methadone 18 12.7

Table 5. Drug Type and Response to Drug Overdose of Unin-

tentional Opioid Overdose Deaths from July-December, 2016 in 

Rhode Island (N=142)

Data are not presented for cells containing fewer than 5 cases.
a Subcategories do not sum to 100% because multiple options may be 
selected for one death.
b Multiple groups can be checked because a decedent may have received 
naloxone from multiple groups (e.g., EMS administered naloxone and 
additional naloxone was administered by physicians in the emergency 
department).
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DISCUSSION

Although opioid prescribing rates in the U.S. have declined 
since 2012, deaths from synthetic opioids containing fen-
tanyl have risen abruptly.1 In the U.S., about two thirds of 
opioid overdose decedents tested positive for fentanyl.1 Fen-
tanyl is 50-100 times more potent than morphine, and can 
be legally prescribed for cancer pain, severe chronic pain, 
and postoperative pain.5 However, most of the increase in 
opioid overdose deaths are due to illicitly manufactured fen-
tanyl.5,6 Recently, overdose deaths related to fentanyl have 
dramatically increased in Rhode Island. Fentanyl is listed as 
a contributing cause of death in 71% of the opioid-related 
deaths that occurred during July–December 2016.

Opioid overdose has many risk factors such as: concur-
rent use of sedatives; tranquilizers; stimulants; misuse of 
prescription opioids; use of long-acting opioids; the presence 
of substance use; mental health disorder comorbidities; and 
recent release from a jail, rehabilitation facility, or hospi-
tal.1,7 Patients with mental health problems are more likely 
to die from drug overdose due to psychoactive drugs and opi-
oid analgesics.1 A study conducted by Boscarino et al demon-
strates that common comorbidities among patients with 
overdose include mental health disorders, cardiovascular 
disease, diabetes, and cancer.8 Our results show that more 
than eight in ten decedents (83.8%) had a substance abuse 
problem (excluding alcohol), 43% had a current mental 
health problem, and 27.5% had physical health problem. Our 
findings also identified that 53.5% of decedents had a cur-
rent mental health problem and/or physical health problem. 
People with substance use disorders may have stigma issues 
that restrict them from seeking treatment.9 Public stigmati-
zation may make policymakers less apt to allocate resources, 
and primary care clinicians unwilling to address substance 
abuse issues.9 Intervention programs need to educate the 
public about stigma issues surrounding drug overdose and 
provide information to individuals who need treatment.9

Opioid overdose deaths rarely relate to a single substance.10  
This study displays that two or more drugs in combination 
were attributed to the cause of death in 83% of the opi-
oid overdose deaths. Specifically, alcohol was an attribut-
ing cause of death among 20% of decedents. Opioid users 
who drink alcohol need less opioids to overdose than those 
who do not drink.10 Interventions should address the use of 
multiple drugs taken in combination and focus on concur-
rent drug users.7 It is critical to train healthcare prescrib-
ers to counsel patients on the increased risk of overdose 
when combining opioids with alcohol or benzodiazepines,  
sedatives, tranquilizers, and stimulants.

Naloxone is a safe and effective drug that can reverse an 
opioid overdose when given promptly.5,6 This antidote can 
be administered by EMS, law enforcement, family mem-
bers, friends, bystanders, and high-risk overdose individu-
als.5 Good Samaritans can use this life-saving intervention 

to reverse a suspected opioid overdose and save lives. This 
study shows that only 36.6% decedents were treated by  
naloxone after their opioid overdose.

The findings in this report are subject to at least two lim-
itations. (1) Rhode Island is small and therefore the number 
of cases in our dataset is relatively small. (2) Data abstractors 
are limited to the information included in medical examiner 
reports, and records might not fully reveal all data known 
about an overdose.

Despite the challenges, the strengths of this analysis 
include: (1) Rhode Island has a centralized statewide med-
ical examiner system. (2) SUDORS combines multiple data 
sources including information related to circumstances, tox-
icology results, and scene evidence on opioid overdose dece-
dents is used which provide insight into the who, when, and 
where of an overdose death.3 (3) To our knowledge, Rhode 
Island is the first state to use SUDORS to report statewide 
opioid overdose deaths and relevant characteristics.

In summary, fatal opioid overdose data are important 
for understanding this public health crisis and can guide 
overdose intervention efforts. Prevention strategies should 
comprise the following: developing fentanyl-specific warn-
ing messages; counseling patients and family members; and 
expanding access to naloxone.
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