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Introduction
Much of the focus on the adverse effects of opioids has been on preventing fatal overdoses as
the opioid epidemic continues to claim ever more lives. Opioid-related morbidity has received
less scrutiny, although the economic and social costs associated with other opioid-related
health problems warrant the attention of public health officials. In this brief, we examine in
depth specific types of opioid-related morbidity, their economic costs, and how to reduce the
harm associated with opioid abuse beyond fatal overdose prevention.
Routes of Administration
Severe adverse health effects arising from opioid abuse are largely associated with people using
injection as a primary route of administration. Injecting heroin or prescription opioids causes
blood concentrations to rise the most quickly, greatly increasing the risk of an overdose, and
provides an opportunity for infectious diseases to enter the bloodstream. From a public health
perspective, non-injection routes of administration tend to be less harmful due to lesser
morbidity and mortality risks.
People who use opioids may choose various routes of administration, which can be influenced
by the type of opioid as well as personal and environmental factors. Among people who misuse
prescription opioids, swallowing and snorting are the most common routes of administration,
while it is estimated that approximately half of heroin users choose intravenous injection.1,2
The likelihood of transitioning to injection drug use from other routes of administration are
associated with personal factors such as unemployment3, homelessness4, and the frequency of
substance abuse5. A number of ecological factors also play a role, including social norms
surrounding injection drug use6, drug availability7, as well as drug price and cost-effectiveness8.
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A recent nationwide survey of individuals entering treatment programs for opioid use disorder
found that between 2008 and 2014, the number of people using only prescription opioids had
an annual percentage decline of 6%, while those using only heroin had an annual percentage
increase of 14%, suggesting that heroin use may be increasing at approximately twice the rate
of prescription opioid misuse is declining.9 While prescription opioid continue to kill more
people than heroin, since 2011 the number of deaths from prescription opioids has remained
relatively stable while the number of deaths involving heroin have soared.10 These numbers
indicate a greater exposure to heroin among people who abuse opioids, which has serious
implications for rates of opioid-related morbidity.
Infectious Opioid-Related Morbidity
Injection drug users are at high risk for many adverse health effects associated with this route
of administration. Many do not take necessary safety precautions when injecting and sharing
needles, which can lead to exposure to blood-borne pathogens such as hepatitis B and C,
HIV/AIDs, and tuberculosis. Furthermore, injection drug users may unknowingly inject heroin
contaminated with bacteria that can cause serious infections.11
Because the repeated injection of heroin often leads to collapsed veins, and therefore a loss of
veins to inject in, users will often switch to injecting intramuscularly (into a muscle) or
subcutaneously (under the skin) as opposed to intravenously (into a vein). Intramuscular and
subcutaneous injection, especially of black tar heroin which has a viscous consistency, is
associated with a greater likelihood of:
•

Necrotizing fasciitis12 - A skin infection caused by bacteria that kills tissue in the body
and can lead to the loss of a user’s limbs.

•

Wound botulism13 – A bacterial infection that enters a wound caused by a needle
puncture which can cause paralysis and death.

•

Tetanus14 – A bacterial infection that enters a wound caused by a needle puncture
which can cause painful muscle spasms and death.
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•

Endocarditis15 – Inflammation of the inner layer of the heart which can also include a
bacterial infection and lead to heart or kidney failure.

•

Sepsis16 - A serious condition in which the body is fighting a severe infection that has
spread via the bloodstream, causing life-threatening organ dysfunction and failure.

Neurological Opioid-Related Morbidity
Long-term opioid abuse can cause a number of neurological changes to the brain. Permanent
and temporary changes to its structure and functioning can affect one’s decision-making and
ability to regulate behavior, contributing to addiction and making further abuse more likely.
•

Gray matter, which serves to process information in the brain from sensory organs and
directs the central nervous system, can develop abnormalities due to opioid abuse.17

•

Opioid abuse is associated with the deterioration of white matter, which connects and
transmits information from different regions of the brain to each other.18
o Long-term deterioration of brain white matter caused by opioid abuse can lead
to toxic leukoencephalopathy, which is characterized by inattention, dementia,
and slurred speech. There is no known cure or treatment for the disease.19

•

In recent years, a number of medical researchers have published reports of unusual
amnesia caused by lesions to the hippocampus among people who abuse opiates.20

•

People who inject opioids are up to three times more likely to exhibit a level of brain
damage similar to the early stages of Alzheimer's disease.21

Non-Fatal Opioid Overdose Morbidity
A lack of oxygen in the bloodstream caused by respiratory depression, as well as the comatose
state that occurs during an overdose, can cause a number of adverse health effects:
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•

Hypoxic brain damage22 - A lack of oxygen supply to the brain during an overdose can
lead to brain damage causing significant and enduring cognitive problems, including
difficulties with problem solving and social interaction.

•

Ischemic stroke23 – A lack of oxygen to the brain during an overdose can also cause a
sudden loss of blood circulation to an area of the brain, leading to a stroke. Poorly
crushed prescription opioids that are then injected into the bloodstream also carry a
high risk of causing a blood clot in the brain leading to embolic stroke.24

•

Pulmonary edema25 - Hypoxia may also cause fluid accumulation in the tissue of the
lungs for a prolonged period during and after awaking from an overdose, which can be
life-threatening if not properly monitored.

•

Rhabdomyolysis26 – A condition in which damaged muscles break down rapidly due to
prolonged pressure on the limbs while someone overdosing is in a coma. This can cause
a damaging protein to be released into the blood that can lead to kidney failure.

•

Acute compartment syndrome27 – A condition in which prolonged pressure on body
tissue while someone is unresponsive causes an insufficient blood supply which can
cause permanent muscle or nerve damage.

In addition to direct overdose-related morbidity, indirect morbidity is also very common. In one
study of heroin users who had survived at least one overdose, 40% had sustained physical
injuries such as broken limbs or head injuries when falling as they overdosed, 24% had
sustained burns while comatose, such as from cigarettes and heaters, and 14% had been
assaulted while unconscious.28
The Costs of Non-Fatal Opioid Abuse
Two recent studies have estimated the costs of non-fatal opioid abuse. Researchers at the
Centers for Disease Control and Prevention calculated cost estimates of prescription opioid
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abuse and dependence based on its estimated prevalence in 2013.29 They estimated the costs
of non-fatal opioid abuse to account for 73% of all annual opioid-related economic costs in the
United States, which totaled $78.5 billion. The total $56.9 billion annual estimated costs of nonfatal opioid abuse break down into:
•
•
•
•

$26.1 billion spent on health care
$2.8 billion spent on substance abuse treatment
$7.6 billion spent on criminal justice
$20.4 billion spent on lost productivity

Researchers from the White House Council of Economic Advisers built upon the estimates by
Florence et al. by obtaining a per-person measure of costs of opioid abuse and multiply that
cost by the number of individuals with an opioid use disorder in 2015, including both heroin
users and prescription opioid misusers.30 By their estimate, there was a total cost of $72.3
billion for non-fatal consequences of opioid abuse in 2015.
Conclusion
The primary concern for opioid harm reduction is the prevention of fatal opioid overdoses. The
opioid epidemic caused more than 42,000 drug overdose deaths in 2016 – five times the
overdose rate in 1999 and deadlier than the AIDS epidemic was at its peak. However,
economists estimate that non-fatal consequences of opioid abuse account for nearly threefourths of the economic cost of opioid abuse in the United States. Efforts such as needle
exchange programs to address non-fatal consequences are equally important in reducing the
harm associated with opioid abuse.
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