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Every day, almost 200 
Americans die of a 
drug overdose

Mortality from drug 
overdose has never 
been higher

Source: https://www.nytimes.com/interactive/2020/07/15/upshot/drug-overdose-deaths.html 

https://www.nytimes.com/interactive/2020/07/15/upshot/drug-overdose-deaths.html


Deaths involving fentanyl, cocaine, and 
(meth)amphetamine are increasing

Source: https://www.cdc.gov/mmwr/volumes/70/wr/mm7006a4.htm?s_cid=mm7006a4_w 

Deaths involving heroin and 
prescription opioids are stable

https://www.cdc.gov/mmwr/volumes/70/wr/mm7006a4.htm?s_cid=mm7006a4_w


Drug overdose deaths 
have been increasing 
exponentially for over 
three decades

Source: Jalal et al., Science, 2017

2019 rate = 21.6



Source: Strang et al., Nature Reviews Disease Primers, 2020



Today’s Objectives

1. Identify the social, structural, and environmental determinants 
of the opioid overdose crisis in the United States; 

2. Appraise the effectiveness of various strategies to reduce 
overdose deaths; 

3. Discuss the relative effectiveness of these strategies in the era 
of COVID-19. 



Deaths of despair?
❖ Increased alcohol & drug 

use

❖ Pain, disability, social 
isolation & depression

❖ Economic instability

❖ Financial insecurity





Deaths of corporate malfeasance



In 2016, the USA and 
Canada had the first and 
third highest rate of opioid 
consumption in the world

Even after peaking in 2012, 
the US continues to have a 
much higher opioid 
prescribing rate than any 
other country

Source: Degenhardt et al., Lancet, 2019





Source: Hadland et al. American Journal of Public Health, 2017



Effect of marketing on opioid prescribing

❖ We linked 2014 OpenPayments data with 2015 opioid prescribing 
information from all physicians who prescribed under Medicare Part D

❖ A total of 25,767 (7%) of physicians prescribing under Part D received 
105,368 payments totaling $9,071,976 in 2014

❖ After adjusting for 2014 claims and overall changes in prescribing 
patterns, physicians who received ≥1 payment in 2014 had a 9.3% higher 
rate of opioid prescribing in 2015 (95%CI: 8.7% - 9.9%)

Source: Hadland et al. JAMA Internal Medicine, 2018



Even ‘Low-value’ 
interactions between 
pharmaceutical 
manufacturers and 
providers are associated 
with increased rates of 
opioid prescribing

Source: Hadland et al., JAMA Internal Medicine, 2018



Source: Hadland et al. JAMA Network Open, 2019



Source: Hadland et al. JAMA Network Open, 2019



N=838 overdose deaths 
occurring in Rhode Island 
between 2014 and 2016



Source: Goedel et al. Drug Alcohol Dependence, 2019



Does the weather influence risk of opioid overdose?

Cold weather might: 

1. Have a direct biological impact on respiratory function

2. Increase one’s likelihood of using drugs alone

3. Interrupt drug trafficking and drug selling patterns



Conducted a case-crossover analysis of 3,275 opioid overdose deaths in CT and RI 
between 2014 and 2017

Matched each case to a control day in the same year, month, and day of the week

Compared mean ambient temperature on the day of death, as well as average 
temp. up to 14 days before death

Used conditional logistic regression, adjusting for relative
humidity and federal holidays



Odds of opioid overdose 
death was about 30% 
higher after periods of 
particularly cold weather 
(<0°C, or <32°F)

Source: Goedel et al. Epidemiology, 2019



Strategies to reduce overdose death



A simple mathematical model for overdose deaths

where:
D = number of overdose deaths per year
N = number of people at risk of overdose per year
β = risk of overdose per person at risk per year
μ = risk of death per overdose per year



A simple mathematical model for overdose deaths

Some principles:

● Each term is equally important

● Design interventions to impact >1 term

● Avoid interventions that decrease one term but increase another



How to decrease overdose deaths

Prevention, 
Treatment, 

and Recovery

Naloxone and 
Rescue

Harm 
Reduction



There are major gaps 
in the OUD care 
continuum:
● Screening/diagnosis

● Initiation of treatment

Source: Yedinak et al., PLoS Medicine, 2019



• Drug checking services are offered at supervised 
consumption facilities in Canada

• Rapid test strips detect fentanyl and analogs in 
urine or drug samples dissolved in water

• Fentanyl test strips are being distributed by harm 
reduction organizations throughout the US

• As of 2017, lack of research on 
uptake and acceptability of rapid 
fentanyl test strips, particularly 
among young people

Drug checking programs



Results from the first visit

● Mean age was 27

● 56% identified as male, 41% as female, and 4% as trans, non-binary, 
genderqueer, or something else

● 56% identified as white, 15% black, 28% other/mixed race + 24% 
Latinx

● Half had ever injected, over 1/3 reported a prior overdose, and 2/3 
had ever witnessed an overdose

● 95% of participants planned to use take-home test strips



Results from the follow-up visit

Krieger et al. International Journal of Drug Policy (2018)



Behavioral change after receiving a positive test
After receiving a positive result:

● 45% used smaller amounts
● 42% went slower when using
● 39% used with someone else around
● 36% did a tester shot 
● 10% through their drugs out 

Among participants who received a positive result:
● 68% reported a positive change in overdose risk 

reduction practices, compared to baseline (p < 0.001)

Source: Krieger et al. International Journal of Drug Policy (2018)



Source: Goldman et al., Harm Reduction Journal, 2019



Source: Goldman et al., Harm Reduction Journal, 2019



Source: Goldman et al., Harm Reduction Journal, 2019





The COVID-19 pandemic is 
worsening the overdose crisis



Overdose & COVID-19: Manifold Hypotheses

1. Changes in the illegal drug supply as supply chains have been disrupted by travel 
restrictions and border measures

2. Less access to supports and services for people who use drugs, such as syringe service 
programs & supervised consumption sites (in Canada)

3. Discontinuation of therapies and return to use among persons in treatment

4. Multiple COVID-19 related stressors, including unemployment, financial losses, eviction, 
isolation, and depression leading to increased use of substances and recurrence of use

5. Increase in the number of people using drugs in private & alone



In Kentucky, there has been a 
17% increase in EMS runs for 
suspected opioid overdose since 
COVID-19 and a 71% increase in 
runs with refusal to transport

There has been a 50% increase 
suspected opioid overdose runs 
with deaths at the scene

Source: Slavova et al., Drug and Alcohol Dependence, 2020



Source: RIDOH (https://health.ri.gov/data/drugoverdoses/) 

https://health.ri.gov/data/drugoverdoses/


Source: https://preventoverdoseri.org/presentation-archive/ 

https://preventoverdoseri.org/presentation-archive/
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