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Opioid Use Disorder is number two on the global burden 
of disease relative to substance use disorders. Of the 
two million total disability adjusted life-years lost to 
substance use disorders (not including tobacco), 
individual substance use disorders were:                                                                                

Alcohol – 47%                                                                                               
Opioids – 24.3%                                                                                        
Amphetamines – 7.0%                                                                                   
Cannabis – 5.5%                                                                                         
Cocaine – 2.9%                                                                                                             
Other illicit drugs – 13.4%
Degenhardt L, et al. The Global Epidemiology and Contribution of Cannabis Use and Dependence 
to the Global Burden of Disease: Results from the GBD 2010 Study. PLoS One 2013; 8:e76635

Opioid Use Disorder-Global View
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Opiates:  Papaveraceae plant family
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Photo sources: http://www.forensicmed.co.uk/science/toxicology/opiates/ and http://usernamegone.tumblr.com/post/35140704382
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Photo source: http://moziru.com/explore/Red%20Flower%20clipart%20flower%20head/#go_post_3729_poppy-clipart-single-12.jpg

Poppy Flower
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• Opium is a narcotic drug that is obtained from the unripe 
seedpods of the opium poppy, Papaver somniferum. 

• Opium is obtained by slightly incising the seed capsules 
of the poppy after the plant’s flower petals have fallen. 
The slit seedpods exude a milky latex that coagulates 
and changes color, turning into a gum-like brown mass 
upon exposure to air. 

• Raw opium may be ground into a powder, sold as lumps, 
cakes, or bricks, or treated further to obtain derivatives 
such as morphine, codeine, and heroin. 
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Opium
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• Opiates: a drug with morphine-like effects, derived from 
opium

• Opioids: a modern term, used to designate all 
substances, both natural and synthetic, that bind to 
opioid receptors in the brain (including antagonists)

• Chronic pain: any pain that persists for more than 12 
weeks or three months

Some Definitions
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Opioids in the News
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Opioids in the News
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• Barely a week after Tom Petty, 66, had concluded a tour with his band, the 
Heartbreakers, with three shows at the Hollywood Bowl, the singer had 
suffered cardiac arrest at his home in Malibu, CA, on October 2, 2017.              
January 19, 2018, Jonathan Lucas, the medical examiner-coroner for the 
county of Los Angeles, announced the cause of death for Tom Petty. His 
system showed traces of the drugs fentanyl, oxycodone, temazepam, 
alprazolam, citalopram, acetyl fentanyl and despropionyl fentanyl. His death 
was considered an accidental drug overdose.

• Prince died April 21, 2016, at age 57, after being found unresponsive in an 
elevator at Paisley Park, his home and recording studio in Chanhassen, MN. 
Toxicology tests for Prince concluded that the entertainer died from an 
accidental drug overdose of the opioid fentanyl, according to the Midwest 
Medical Examiner’s death report. An attorney for Prince's half-siblings said 
they revealed the singer had an addiction to Percocet decades before he 
died. One half-sibling said Prince started using the drug to help him deal 
with the rigors of performing, not for recreational use. 
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Opioids in the News
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• April 17, 2019: Federal prosecutors charged 60 physicians and pharmacists 
Wednesday with illegally handing out opioid prescriptions in what they say 
is the biggest crackdown of its kind in U.S. history. A special strike force 
from the U.S. Department of Justice, which led the investigation, began 
making arrests in five states early Wednesday. 

• Authorities say they gave out about 350,000 prescriptions, totaling more 
than 32 million pills, in Ohio, Kentucky, Tennessee, West Virginia, Louisiana, 
Pennsylvania, and Alabama. The defendant list includes 31 doctors, 22 
other licensed medical professionals and seven others who are owners, 
operators or clinic employees.

• The Appalachian region has been hard hit by the opioid epidemic. Ohio was 
second in the nation for overall overdose deaths and Kentucky ranked fifth 
in 2017. West Virginia was first, CDC data show.

• Opioid overdoses increased 30 percent between July 2016 and September 
2017 in 45 states, according to the CDC.

Opioids in the News
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Opioids in the News
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• May 31, 2018: A new report published Thursday found that 
fatal car crashes involving marijuana, opioids and drug use 
have increased over the past decade and surpassed incidents 
related to alcohol.

• The study by the Governor’s Highway Safety Association 
stated alcohol was involved in 38% of fatal accidents in 2016. 
Meanwhile, 44% of “fatally-injured drivers” tested positive for 
drugs, a statistic up 28% from 2006.

• The report found that 38% of the drivers killed tested positive 
for marijuana, 16% were positive for opioids, and 4% percent 
had a combination of both.

Fatal Accidents Involving Drugs 
Surpasses Alcohol-related Crashes
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Which of the following statements is true?

A. The media blows opioid use out of proportion to the 
actual problem.

B. Only wealthy and famous people use opioids.

C. People can obtain opioids legally and illegally.

D. Doctors know how to prescribe opioids, but dentists do 
not.

QUESTION #1
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Source: A Flood of Opioids, a Rising Tide of Deaths: S Okie; NEJM 363:21, Nov 18, 2010, p 1982



• Most opioid overdose deaths are accidental and usually 
one other substance or alcohol is detected, suggesting 
that additive CNS depressant effects led to death. 
Okie S: A Flood of Opioids, a Rising Tide of Death. N Engl J Med 363;21. Nov 18, 2010; p 1981-
1984

• Oxycodone first came to the U.S. in 1939, but it wasn’t 
until Purdue Pharma began manufacturing OxyContin in 
the United States in 1996 that it became widely used.
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Opiates and Chronic Pain
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Overdose Deaths Involving Opioids 
by Type of Opioid, United States, 2000-2016
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Opioids: Overdose Deaths
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• 2007, CDC: 27,658 accidental overdose deaths-11,499
due to opioids-42%

• 2016, CDC: 63,632 accidental overdose deaths-52,201 
due to opioids-82%

• 1999 to 2016: 630,000 people died from drug 
overdose; 350,000 involved opioids

• 2017 CDC: 72,306 accidental overdose deaths-68%
opioid related

• 2018: 115 Americans die every day from an opioid
overdose
above data from CDC and NIDA websites
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Opiates-Increased Mortality Risk
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2014 38,239 2016 63,632

Drug Number Percent Drug Number Percent

1 Heroin 10,863 23.1 Fentanyl 18,335 28.8

2 Cocaine 5,856 12.4 Heroin 15,961 25.1

3 Oxycodone 5,417 11.5 Cocaine 11,316 17.8

4 Alprazolam 4,217 9.0 Methamphetamine 6,762 10.6

5 Fentanyl 4,200 8.9 Alprazolam 6,209 9.8

6 Morphine 4,022 8.5 Oxycodone 6,199 9.7

7 Methamphetamine 3,728 7.9 Morphine 5,014 7.9

8 Methadone 3,495 7.4 Methadone 3,493 5.5

9 Hydrocodone 3,274 7.0 Hydrocodone 3,199 5.0

10 Diazepam 1,729 3.7 Diazepam 2,022 3.2

National Vital Statistics Reports, December 20, 2016 Opioids                          52,201
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Overdose Deaths:
Top 10 drugs involved in US: 2014 & 2016
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• Prosecutors in NY announced that an August drug raid 
yielded 140 lbs of Fentanyl-enough to kill 32 million 
people. Fentanyl can be made illicitly. It is 25 to 50 times 
more potent than heroin and 50 to 100 times more 
potent than morphine, according to the U.S. Drug 
Enforcement Administration.

• Life expectancy*: 2010=76.8 years; 2015=78.8 years; 
0.02 years life expectancy lost by alcohol overdose   
0.21 years life expectancy lost by opioid overdose-no 
factor hurt life expectancy more 

* summarized data from CDC researchers published in recent JAMA article
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Minneapolis Star Tribune
Thursday, September 21, 2017
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• Life expectancy in America declined for the second year 
running in 2016 according to data recently released by the 
Centers for Disease Control and Prevention (CDC). 

• Unsurprisingly, one major cause was the opioid epidemic. The 
CDC reported that deaths from drug overdoses rose from 
16,848 in 1999 to 63,632 in 2016. 

• The increase was particularly steep among those aged 55 to 
64, for whom death rates increased six-fold over that period. 

• Mortality from opioids designed for pain relief spiked from 
about one-fifth to over one half of total drug deaths.

• Christopher J. Ruhm: NBER Working Paper No. 24188; Issued in January 2018
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Opioids and Life Expectancy
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Age adjusted death rates 
increased in 2015 from 2014 
for:
• Drug induced Causes 11.0%
• Alcohol induced causes 7.1%
• Fire Arm Injuries 7.8%

Source: National Vital Statistics Reports, Vol. 66, No. 6, November 27, 2017 

Crude and age adjusted death rates
United States: 1960-2015
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• The crude death rate is the number of deaths occurring 
among the population of a given geographical area 
during a given year, per 1,000 mid-year total population 
of the given geographical area during the same year.

• The age-adjusted rates are rates that would have existed 
if the population under study had the same age 
distribution as the "standard" population. Therefore, they 
are summary measures adjusted for differences in age 
distributions.
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Crude and Age Adjusted Death Rates
Definitions
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Which of the following statements is not true?

A. Opioids are the most common drug found in accidental 
drug overdose deaths.

B. Canada has not been affected by the opioid epidemic.

C. There are natural and synthetic opiates/opioids.

D. Opioid drug overdose deaths have decreased life 
expectancy in the US.

QUESTION #2
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• Opiates/opioids include (a partial list): 

1) natural alkaloids-opium, morphine, codeine          

2) semi-synthetic derivatives of morphine-heroin, 
hydromorphone (Dilaudid), oxymorphone, oxycodone 
(Oxycontin), oxycodone plus acetaminophen (Percocet), 
hydrocodone            

3) synthetic opioids-Methadone, Meperidine (Demerol), 
Pentazocine (Talwin), Fentanyl

27

Opiates/Opioids
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• The Sumerian, Assyrian, Egyptian, Indian, Minoan, Greek, 
Roman, Persian and Arab empires each made 
widespread use of opium, which was the most potent 
form of pain relief available, allowing ancient surgeons 
to perform prolonged procedures. 

• Opium is mentioned in the most important medical texts 
of the ancient world: the Ebers Papyrus (Egyptian circa ~1550 BC); 
the writings of Dioscorides (Greek  ~70 AD); Galen (Greek ~200 AD); 
Avicenna (Persian ~1000 AD) 

• The main actions of opiates are analgesia, euphoria, 
respiratory depression, emesis, and drug addiction.
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Opiates in Medical History
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• Morphine is the primary biologically active chemical 
constituent of opium, making up 10%-16% of the total 
and is responsible for most of opium’s harmful effects. 
Codeine is another biologically active chemical 
constituent of opium.

• Morphine binds to and activates mu opioid receptors in 
the brain, spinal cord, stomach and intestine. Regular 
use leads to drug tolerance and dependence. 
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Morphine

Swiss Re Study Hall Webinar | Man-made epidemic:



• Least potent to most potent, 10 mg morphine as the 
standard:                                                                             
100 mg    Codeine, Tramadol                                                
30 mg       Demerol                                                                  
10 mg       Hydrocodone-Lortab, Norco, Vicodin                  
10 mg       Morphine orally (3 times stronger if taken IV)             
6.67 mg    Oxycodone-Percodan, Roxicodone, Oxycontin 
3.33 mg    Methadone                                                           
2.5 mg      Dimorphine-heroin-IV, Hydromorphone                                          
0.1 mg       Fentanyl-IV (100 times more potent than oral morphine)
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Morphine Mg Equivalent Doses-MME
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• Buprenorphine, transdermal patch   12.6 
Buprenorphine, tablet or film 30 
Codeine 0.15 
Fentanyl, buccal/SL tablet-lozenge      0.13 
Fentanyl, transdermal patch 7.2 
Hydrocodone 1
Hydromorphone 4 
Meperidine 0.1                                                                                                 
Methadone 3 
Morphine 1
Opium 1
Oxycodone 1.5 
Oxymorphone 3 
Pentazocine 0.37 
Tramadol 0.1 

Oral Morphine Mg Equivalent Conversion Table-
MME
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• Opiate/opioid abusers (hospitalized or treatment center) 
having 5X to 18X increased mortality compared to 
general population has been reported, i.e., a very high 
mortality risk. Data, however, is sparse.

• The mortality risk remains high until at least five to six 
years of abstinence due to high risk of relapse.
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Opiates/Opioids: Illicit Use Mortality
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• VA study of 750 unintentional opioid overdoses and 
154,684 sample of patients who used medical services 
in 2004-2005 and received opioid treatment for pain 
found:

Prescribed doses of >100 mg/day MME, i.e., higher 
doses, were associated with an increased risk of 
overdose and death. The hazard ratio was 4.54 for 
substance abusers, 7.18 for chronic pain, 6.64 for acute 
pain, and 11.99 for cancer.

Bohnert AS, et al. Association between opioid prescribing patterns and opioid overdose-related 
deaths. JAMA. 2011; 305(13):p 1315-1321
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Opioid Dose and Overdose Risk #1
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• A study by Gupta shows that the hazard ratio (HR) of 
opioids begins at doses of 50 morphine milligram 
equivalents per day (MME/day):   

• 20-49 MME/day-HR 1.44

• 50-99 MME/day-HR 3.73

• ≥100 MME/day-HR 8.87

Gupta, Anita, et al, Use of Opioids in the Management of Chronic Non-Cancer Pain, 
UpToDate, September, 2017. https://www.uptodate.com/contents/use-of-opioids-in-
the-management-of-chronic-non-cancer-pain
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Opioid Dose and Overdose Risk #2
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Overdose defined as death, hospitalization, unconsciousness, or respiratory failure
Dunn et al. Ann Int Med 2010

Opioid Dose and Overdose Risk #3

Swiss Re Study Hall Webinar | Man-made epidemic: The opioid crisis



Kurdyak P; Gomes T; Yao Z; Mamdani MM; Hellings C; Fischer B; Rehm J; Bayoumi AM; Juurlink DN
Institute for Clinical Evaluative Sciences, Toronto, Ontario, Canada. paul_kurdyak@camh.net

• AIMS: To determine the extent to which other opioids are prescribed to patients receiving methadone in Ontario, 
Canada. 

• DESIGN: Retrospective cohort study. 

• SETTING: Ontario, Canada from 1 April 2003 to 31 March 2010. 

• PARTICIPANTS: We studied patients aged 15-64 years with publically funded drug coverage who received at least 
30 days of continuous methadone maintenance therapy (MMT). 

• MEASUREMENTS: The proportion of patients who received more than 7 days of a non-methadone opioid during MMT. A 
secondary analysis examined the extent to which non-methadone opioids were prescribed by physicians or dispensed by 
pharmacies not involved in a patient's MMT. 

• FINDINGS: Among 18,759 patients treated with methadone, 3456 (18.4%) received at least one prescription for 
non-methadone opioids of more than 7 days' duration. In this group, the median number of non-methadone opioid 
prescriptions dispensed per year was 11.9 (interquartile range 4.1-25.0). The most frequently prescribed opioids 
were codeine and oxycodone. Of the 73,520 non-methadone opioid prescriptions of more than 7 days' duration, 
nearly half (45.8%) originated from non-MMT prescribers and pharmacies. 

• CONCLUSIONS: Many patients receiving methadone maintenance therapy in Ontario receive overlapping 
prescriptions for other opioids, often for extended periods. The associated prescribing patterns suggest that many 
such prescriptions may be duplicitous. The prescribing and dispensing of non-methadone opioids to patients 
receiving methadone maintenance therapy is likely to be observed in jurisdictions outside Ontario, Canada. 

•

Use of Other Opioids During Methadone Therapy: a population-based 
study.
Addiction. 2012; 107(4):776-80 (ISSN: 1360-0443)
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• Data from a recent Allen County, Indiana study* of 418 
overdose deaths between 1/1/08 and 12/31/15:

• Males ~60%, females ~40%; mean age 42.5 years; 

• Caucasians 89%

• Employed ~69%; unemployed ~14%; disabled ~8%

• Cause of death: single substance ~26%; multiple 
substances ~74% with ~4 drugs present-three most prevalent 
drugs-opioids (90% of overdose deaths), benzodiazepines, antidepressants

• Comorbidities: depression, alcohol and substance abuse

* Dr Greg Eigner, et al: Health Services Research and Managerial Epidemiology Vol 4:1-6, 2017
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Opioids: Increased Mortality Risk
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• Mortality risk for licit (prescribed) opioid use for chronic 
pain is less than for illicit opioid users, but there is still a 
significant mortality risk with prescribed opioids. 

• Daily opioid users develop tolerance and dependence.

• Factors associated with an increased risk of accidental 
opioid overdose deaths are                                             
quantity of opioid ingested (in MME)                                        
stability of the opioid dose 
closeness of supervision by doctor  
absence of concomitant alcohol or other drug misuse 
psychiatric comorbidities and taking psych medications
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Underwriting Chronic Pain with 
Opioid Use
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• Psychiatric comorbidities are common with chronic pain 
and include anxiety, depression, bipolar disorder, 
dysthymia, obsessive compulsive disorders, insomnia, 
alcohol or substance misuse, eating disorders, PTSD, 
personality disorders, and smoking.  

• Almost 30% of people with psychiatric illness exhibit 
substance abuse with 25% abusing alcohol, 40% 
abusing nicotine, and 15% abusing other drugs.

Essentials of Addiction Medicine, 2nd ed, 2015; AJ Herron,TK Brennan; p 12
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Underwriting Chronic Pain with 
Opioid Use
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• Determine: 
alcohol use (CNS* depressant)-how much, how often     
marijuana use (CNS* depressant)-how much, how often 
medications taken for anxiety or insomnia-especially 
benzodiazepines (CNS* depressant)                                                   
medications taken for depression or bipolar disorder

• The amount of the other meds and alcohol may not 
appear excessive, but having access to and taking a pot-
pourri of substances leads to respiratory depression and 
cardiac effects causing accidental overdose deaths.

*CNS=central nervous system
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Underwriting Chronic Pain with 
Opioid Use
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Which of the following is not helpful in underwriting 
insurance applicants taking prescribed opioids?

A. The location, intensity, severity and type of chronic pain

B. The amount of opioid taken in milligrams or MME

C. The amount of alcohol consumed

D. Comorbid psychiatric conditions

QUESTION #3

41



• Illicit opioid use is associated with a high mortality risk; 
it is not possible to determine a subset on which to offer.

• Licit or prescribed opioid use is associated with an 
increased mortality risk, depending partly on the amount 
of MME taken: 50-100 MME/day of a prescribed opioid
is associated with an increased risk of overdose death; 
>100 MME/day is associated with a significantly 
increased risk of overdose death .

• Long-acting opioids, such as Methadone and OxyContin,
and the extremely potent Fentanyl are associated with an 
increased risk of overdose death.
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Opiates Key Points
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• Psychiatric comorbidities are very common: anxiety, 
depression, bipolar disorder, eating disorders, alcohol 
and substance use, etc.

• Multiple substances taken play a major role in drug 
overdose deaths: benzodiazepines, antidepressants,
alcohol, cocaine, marijuana, antihistamines

• The opioid epidemic in the USA has recently decreased 
life expectancy. Politicians are working on legislation to 
curb the problem. Medical organizations are developing 
prescribing guidelines. Meanwhile, we use the helpful 
underwriting tools we have to make accurate 
underwriting decisions today.
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Opiates Key Points (continued)
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Opioids in the News
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Opioids and mortality
Impact on Group Life and Disability

But what impact is this having on Group Life and Disability results?
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I do not know

The general population has seen a well-documented societal impact 
due to the so called "opioid crisis".  Have you noticed a deterioration 
in Group Insurance claim experience as a result of this?

Source: Group Life & Disability Discussion Group, SOA Health Meeting

OPIOIDS & MORTALITY
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