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Overdose Death Rate by Drug Type
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2019 data is not yet 
finalized and could change.

2020 data will change.

Data is as of 22Sept2020. 



Annual cumulative overall drug overdose deaths 
by month

(2018-2020*)
n=1181

n=1105
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Trends for 2018 to 2019 show similar numbers for 
each year, and 2020 shows an increase starting in 
March and April. 

2020 numbers will change for any month, especially 
more recent months.

Source: DOH death certificatesWashington State Department of Health 

• 2019 & 2020 data not finalized.

• Data run: 22Sept2020

Drug OD deaths in the first 6 months of 
2020 is nearly 28 percent higher than 
the same time of 2019.
743 vs 582 respectively.



Annual cumulative drug overdose deaths involving 
synthetic opioids by month

(2018-2020*)

n=224

n=288
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Source: DOH death certificatesWashington State Department of Health 
• 2019 & 2020 data not finalized.

• Data run: 22Sept2020

Trends for 2018 to 2019 show a continued increase for each year and 2020 appears to 
continue that trend and experiencing an extra increase starting in March and April.

Drug OD deaths involving synthetic opioids 
in the first 6 months of 2020 is nearly 
99 percent higher than the same time 
of 2019.
280 vs 141 respectively.

2020 numbers will change for any month, 
especially more recent months.



Annual cumulative drug overdose deaths involving 
heroin by month

(2018-2020*)

n=329

n=304
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2020 numbers will change for any month, 
especially more recent months.

Source: DOH death certificatesWashington State Department of Health 
• 2019 & 2020 data not finalized.

• Data run: 22Sept2020

Trends for 2018 to 2019 show a similar number for each year and 
2020 appears to stay in line with 2018 and 2019 numbers.

Drug OD deaths involving heroin in the first 6 months of 2020 is 
slightly lower than the same time of 2019.
153 vs 164 respectively



Annual cumulative drug overdose deaths involving 
psychostimulants by month

(2018-2020*)

n=473

n=478
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Drug OD deaths involving psychostimulants in the 
first 6 months of 2020 is about 13 percent higher 
than the same time of 2019.
287 vs 253 respectively.

Source: DOH death certificatesWashington State Department of Health 
• 2019 & 2020 data not finalized.

• Data run: 22Sept2020

Trends for 2018 to 2019 show a continued increase for 
each year and 2020 appears to stay in line with 2019 
numbers and appears a slight bump in April. 

2020 numbers will change for any 
month, especially more 
recent months



Annual cumulative drug overdose deaths involving 
cocaine by month

(2018-2020*)

n=129

n=120
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2020 numbers will change for 
any month, especially more 
recent months.

Source: DOH death certificatesWashington State Department of Health 
• 2019 & 2020 data not finalized.

• Data run: 22Sept2020

2018

2019

Trends for 2018 to 2019 show similar numbers for each year and in 
2020 it appears an increase in April.  

Drug OD deaths involving cocaine in the first 6 months of 2020 is 
nearly 104 percent higher than the same time of 2019.
110 vs 54 respectively.



232

Counties with at least 10 OD deaths in 2020
Data for first 6 months of 2019 and 2020.

2019 data is not finalized and 2020 numbers will change.
Data as of 22Sept2020



89

Counties with an increase in OD deaths involving fentanyl and analogs
Data for first 6 months of 2019 and 2020.

2019 data is not finalized and 2020 numbers will change.
Data as of 22Sept2020



Overdose ED visits

• ED Visits

• The data are from NSSP ESSENCE and updated daily. They are based on syndromic definition, a mix of 
keywords and codes from the chief complaint and diagnosis at discharge. They may not provide accurate 
count, but they are helpful for tracking trends. 89% of the ED contributed to the data.

• ED data is based on CDC Syndromic definition

• Use both Chief Complaint and Discharge diagnosis

Washington State Department of Health



Drug OD ED visit rate.

Note peak in April 2020.



Overdose hospitalizations

• The hospital discharge data are from CHARS
• Comprehensive Hospital Abstract Reporting System (CHARS). 

• The definition of drug overdose is based on ICD-10-CM. 

• The data are available quarterly. The latest being the first quarter of 2020.

• Hospitalization Cumulative Trends
• Hospitalization counts for drug overdose in the first quarter of 2020 is going back 

to 2018 level that was higher than 2019.

Washington State Department of Health



Summary Overdose hospitalizations

• The cumulative number of overdose hospitalizations for 2019 are slightly 
lower than 2018, and 2020 appears to be inline with 2018 numbers. 

• The monthly rates of overdose hospitalizations for 2018 and 2019 are pretty 
similar, 2020 rates appear to be a little higher, but trending downward. 

Washington State Department of Health



Annual cumulative drug overdose hospitalizations
by month

(2018-2020)
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Source: CHARSWashington State Department of Health 
• Data run: 22July2020

The number of OD hospitalizations for 2019 
are slightly lower than 2018, and 2020 
appears to be inline with 2018 numbers. 
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Research Objectives

• Examine current trends in overdose and other leading causes of death 
for individuals released from Washington State prisons

• Compare findings to those reported in similarly-designed studies of 
mortality after prison release in Washington State for early 2000’s

• Goal: Provide updated mortality statistics to inform future efforts to 
reduce overdose deaths post-release



BACKGROUND



Previous Research

• Substance abuse is very common among incarcerated people 

• >80% lifetime use (Chamberlain et al., 2019)

• Drug use disorder is higher for newly incarcerated women than men (Fazel et al., 

2017)

• Reduced physiologic opioid tolerance after abstaining from use while 
in prison may contribute to the high risk of overdose (Binswanger, 2013)



Previous Research, cont.

Release from Prison — A High Risk of Death for Former Inmates (NEJM, 

Binswanger et al., 2007)

• 1999-2003

• High mortality rates , especially due to overdose

• 3.5 times higher all-cause mortality rate for those released from prison 
compared to the non-incarcerated Washington State population

Mortality After Prison Release: Opioid Overdose and Other Causes of 
Death, Risk Factors, and Time Trends From 1999 to 2009 (Annals of Internal 

Medicine, Binswanger et al., 2013)

• Substance involved in overdose deaths changed to predominantly opioids



Methods



WA State Dept of Corrections (DOC)

• Prison system in Washington State

• DOC population in confinement: 19,361 (WADOC Fact Card, March 31, 2019)

• Demographics:

• 92.1% male

• 69.4% White, 17.9% Black

• DOC releases approximately 
8,000 inmates annually

• DOC data of incarcerated 
individuals for this study covers 
the in-prison period



Inclusion Criteria

• Released from WADOC prisons 
between January 1, 2014 and 
December 31, 2018

• n=34,044 individuals

1. <18 years at time of release 
(17 persons)

2. Known to have died in prison 
(196 persons),

3. Died before release but was 
not known to have died in 
prison (19 persons)

4. Died on the day of release (1 
person)

Final sample: n= 33,811 

Exclusion Criteria

The Washington State Institutional 

Review Board approved this study



Data Linkage

• DOC Prison Release Records were linked to WA State Dept of Health 
Death files

• DOH Death files:  January 1, 2014 and December 31, 2019 

• Linking variables:

• Social Security Number (SSN)

• Gender

• First and last name

• Alias names

• Date of birth

• Substantial missing information for race and ethnicity data



Statistical Analyses

• Exposure: Release from prison

• Outcome: ICD-10 cause of death (COD) 
codes

• Important Dates: 

• Release from prison

• Reincarceration date

• Date of death

• End of study date (December 31, 2019)

Definitions

Overdose death:  Drug 

overdose (either 

unintentional, suicide, 

assault/homicide, or of 

undetermined intent) as 

underlying COD

Substance-related death: 

Deaths which had a drug 

listed in the multiple causes 

of death fields, but overdose 

was not necessarily 

underlying COD



Statistical Analyses, cont.

• Mortality Rates: 

• Interpreted as the risk of death

• We report mortality rates for all-cause mortality, the leading causes of death, 
non-overdose versus overdose deaths, and substance-related deaths

• Calculated as:

# of deaths
total person−years at risk after release



Statistical Analyses, cont.

• Risk Factors for Death
• Cox proportional hazards regression

• Reports Hazard Ratios (HR)… HR=1 means lack of risk association

• Efron method for handling ties

• Assessed the association between individual characteristics and 
survival:
• Age at release

• Gender (male and female)

• Race (white, black, and other)

• Number of incarcerations prior to latest release

• Drug-related conviction

• Release year



Results



Study Cohort

• 33,811 individuals included in study 

• 39,705 releases between 2014-2018 

• 862 deaths post-release were identified

• Men: 789 deaths

• Women: 73 deaths



Characteristics Of Study Population
Age at Release

18-24 years 25-34 years 35-44 years

45-54 years 55-64 years 65+ years

Drug-related conviction for most recent 
incarceration

No Yes



Leading Causes Of Death After Release
Overall

Underlying Cause of Death no. of deaths Deaths per 100,000           

person-years (95% CI)

All-cause 862 747 (698-798)

Overdose 249 216 (190-244)

Cardiovascular disease 102 88  (73-107)

Homicide or assault 89 77  (63-95)

Cancer 72 62  (49-79)

Motor vehicle accident 63 55  (43-70)

Suicide 57 49  (38-64)

Respiratory Diseases 35 30  (22-42)

Liver Disease 30 26  (18-37)

Mental and behavioral disorders due to psychoactive 

substance usea

30 26  (18-37)

Other accident 26 23  (15-33)

Legal intervention involving firearms 14 12  (7-21)

Other 95 82  (67-101)
a – Deaths were drug-related but not classified as overdose deaths on death certificates.



Mortality Rates For Overdose vs. Non-overdose 
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Substance-related Deaths 

• 276 substance-related deaths observed (249 were overdose deaths)

• Psychostimulants and opioids were the most prevalent substances 
among substance-related deaths

• Heroin most common opioid

• Overdose was the underlying cause of death in…

• 95.0% of opioid-related deaths (n=151) 

• 86.9% of psychostimulant-related deaths (n=153)



Substance-related Deaths 
Overall

Substance involved b no. of deaths Deaths per 100,000             

person-years (95% CI)

Psychostimulant (including methamphetamine)
176 152 (131-177)

Opioid 159 138 (118- 161)

Heroin 122 106 (88-126)

Natural and semisynthetic opioid (i.e. codeine, morphine)
34 29 (21-41)

Methadone 16 14 (8-23)

Synthetic opioids (including fentanyl) 17 15 (9-24)

Alcohol 33 29 (20-40)

Cocaine 22 19 (13-29)

Benzodiazepines 16 14 (8-23)

Unspecified drug 105 91 (75-110)
a – Overdose may not have been listed as the underlying cause of death.
b – Not mutually exclusive as multiple substances may be listed for individuals with multiple causes of death.

Note: Not all substances listed as causes of death are reported in the table due to data suppression requirements.



Common Substance Combinations 
Listed In Substance-related Deaths 

Of substance-related deaths (n=276)a, 62.3% involved multiple 
substances (n=172) 

Overall

Substance combination b no. of deaths Deaths per 100,000 person-

years (95% CI)

Opioid and psychostimulant 83 72 (58-89)

Opioid and alcohol 18 16 (10-25)

Opioid and cocaine 17 15 (9-24)

Opioid and benzodiazepines 13 11 (7-19)
a – Overdose may not have been listed as the underlying cause of death.
b – Not all substance combinations were listed due to suppression requirements for counts of 10 individuals 

or fewer.



Risk Factors For Death

• Risk factors for all-cause, non-overdose, and overdose deaths:

• Increasing age

• Having previous incarcerations prior to the latest release

• Drug-related conviction

• Women compared to men:

• 32% reduced risk for all-cause death (HR 0.68; 95% CI: 0.53 to 0.86)

• 37% reduced risk for non-overdose death (HR 0.63; 95% CI: 0.46 to 0.87) 

• No significantly different risk of overdose death (HR 0.78; 95% CI: 0.51 to 1.18)



Discussion



Important Findings

• Little change in all-cause death rates compared to the previous 
findings 

• Drug overdose was the most common cause of death and was 
responsible for over a quarter of deaths after release from prisons

• Overdose mortality rates were higher in this study than previous 
Binswanger et al., 2013 study

• This study, 2014-2019: 216 per 100,000 person-years (95% CI: 190 to 244) v. 

• 1999-2009: 167 per 100,000 person-years (95% CI: 153 to 181) 

• Greatest risk of death continues to be immediately after release from 
prison



Important Findings, cont.

• Women were not at increased risk of death from overdose compared 
to men after release

• Psychostimulants (e.g., methamphetamines) were more common than 
opioids as a cause of death

• Opioid-related death rate increased to even higher levels than 
previously found

• Multiple drugs in combination were more prevalent causes of death in 
this study compared to the previous findings



Limitations

• Methods in this study differed slightly from previous Binswanger et al. 
papers

• Could account for difference in overdose risk seen in women

• We used State Death Files rather than National Death Index

• Out-of-state deaths of non-Washington residents may be missing from our 
analyses

• Binswanger et al., 2007: 85% of deaths of former Washington State inmates 
occurred in Washington

• Need a better proxy for substance use than drug-related conviction 
variable



Future Directions

• A North Carolina study found that in-prison mental health and 
substance abuse treatment was a risk factor for opioid overdose 
(Ranapurwala et al., 2018)

• Look at these as risk factors

• Further analysis of gender-based differences in mortality

• Repeat the study in the future to compare mortality risk and risk factors 
for death

• Help assess effectiveness of interventions to reduce overdose deaths post-
release
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Thank You & 
Questions?
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Pandemics, Epidemics and Health Crises
Navigating Opioids, Pain Management and Substance Use Disorders in 2020



















Chronic
Pain

Substance
Use Disorders

https://www.facebook.com/MaineFocusPhotography/

OPIOIDS



I’d personally like to give a big FXXK YOU to EVERY OPIOID
ADDICT!!!

Because of you, 100 million Chronic Pain Sufferers are now being screwed out of medication, lack
of treatment, perception of drug seeker/addict, treated like shit, perceived as 2nd class citizen, etc.
Rather than being PROPERLY taken care of, empathized with, and being heard...WE are the
ADDICTS! WRONG! If you’d like to take a poll and ask any Chronic Pain Sufferer if they’d rather not
take 1 pill and NOT have Chronic Pain, I will assure you that 99% of us would gladly switch!

So, we NEED your SUPPORT now more than EVER! We NEED you to SPEAK UP for us! FIGHT for us!
FIGHT ALONG with us!

There is a MAJOR difference between ADDICTS and PATIENTS!

OPIOD ADDICTS: Misuse opioids by not following doctors instructors for how to take the
medication. Also, taking the drug illegally and doing whatever you need to do to get more of the
drug. Substance abuse can be physical, behavioral, and psychological! One clear sign is that you
aren’t able to stop yourself from using MORE than recommended along with doing ANYTHING to
get the drug! The difference between drug tolerance, dependence, and addiction is tolerance and
dependence are a NORMAL part of taking any opioid drug for a long time. You can be tolerant to,
or dependent on a drug and NOT be addicted. Addiction is NOT normal! You are ADDICTED to a
drug when it seems that neither your body or mind can function without the drug. Opioid Addiction
causes you to obsessively seek out the drug, even when the drug use causes behavior, health, and
even relationship problems!

So, quit trying to “HELP” addicts and actually stand up and HELP Chronic Pain Sufferers! We’re the
ones being overlooked and because of this “Opioid Epidemic” it’s worse for us!





Two Critical Health, Social and Economic Challenges

Acute and Chronic Pain Opioid Misuse and Addiction

• Close to 100 million Americans 
experience chronic pain
• Estimated cost to the U.S. economy of 

>500 billion dollars annually
• Over 42,000 suicides in U.S./year --> 

lifetime prevalence of suicide attempts 
between 5% and 14% in individuals 
with chronic pain

• ~2.5 million Americans meet the 
criteria for opioid use disorder 
(prescription opioids, heroin, etc.)
• Estimate cost to the U.S. economy of 

>56 billion dollars
• Over 29,000 overdose deaths due to 

prescription opioids and heroin in 2014 
(~63% of drug related overdose deaths)



Chronic Pain
• Anxiety

• Depression

• Sleep disorders

• PTSD

• OCD

• Substance use 
disorders

Addiction
• Anxiety

• Depression

• Sleep disorders

• Bipolar Disorder

• Social Phobia

• Anxiety

• Schizophrenia

• Polysubstance 
abuse

• Adult ADHD



Biology of
Opioids, Pain
and Addiction

The pain of cluster headache  - Agnes Cecile









https://auntfannies.com/fruit-fly-information/

Drosophila melanogaster
Neurons: 250,000
Synapses:<10,000,000



Thermal Nociception Assay

Ganter Laboratory – Unpublished Data



*

n=90 
each

Pe
rc

en
t R

es
po

ns
e

Temperature Response Curve

Ganter Laboratory – Unpublished Data



Damage larval 
epidermis with UV-light

Test larval response to 
thermal stimulus

Methods

Ganter Laboratory – Unpublished Data



***

Wild-type tested at 41°C

***

n=90 
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UV-Induced Sensitization (Allodynia)

Ganter Laboratory – Unpublished Data



Neurons:    8,600,000,000

Synapses: 100,000,000,000,000

Homo Sapiens



Mean [11C]-carfentanil binding distribution in the brain

Adult attachment style is associated with cerebral μ-opioid receptor availability in humans
Human Brain Mapping, Volume 36, Issue 9, pages 3621-3628, 5 JUN 2015 DOI: 10.1002/hbm.22866
http://onlinelibrary.wiley.com/doi/10.1002/hbm.22866/full#hbm22866-fig-0001

http://onlinelibrary.wiley.com/doi/10.1002/hbm.v36.9/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/hbm.22866/full


“These observations show that the vertebrate opioid system was already
quite complex before the radiation of jawed vertebrates 450 million years ago”



https://www.nationalgeographic.com/animals/2018/08/orca-mourning-calf-killer-whale-northwest-news/







As I struggled to get out of my 
car on the arm of my fifteen-
year-old son, a homeless man 
passed by. He saw me wince 
as my inflamed knee buckled 

under my weight. 

Looking into my eyes, he said 
gently, “Your knee hurts. I 
hope it gets better soon.” 

Then he walked on.



PNWU educates and trains health care professionals 
emphasizing service among rural and medically 

underserved communities throughout the Northwest.

31



ACEs:
• Inside and outside of the home

• Physical and verbal abuse

• Alcoholism and other SUDs

• Domestic violence

• Mental illness

• Parental separation

• Bullying

Other Factors:
• Inability to cope

• Lack of life purpose

• Boredom

• Loneliness

• Lack of employment

• Unstable environment

- Homelessness

- living with someone else with an SUD

Cave of Despair, W. Truner





Stigma























Rotary is a global network of 1.2 million neighbors, friends, leaders, and problem-solvers who 
see a world where people unite and take action to create lasting change – across the globe, in 

our communities, and in ourselves




