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CARDIAC COSTS

The economic impact of out-of-hospital cardiac arrest care

for advanced care, which included therapeutic
hypothermia. Several days later, Bailey woke
up—in time to get home for Christmas with
her family.
Bailey received the Take Heart America
(THA) “Bundle of Care,”1 and that saved
her life. (See Figure 1.) All the elements of
the THA Bundle of Care are recommended
by the American Heart Association (AHA)
and International Liaison Committee on
Resuscitation (ILCOR) when THA was first
described 12 years ago.
As clinicians and EMS providers, we treat
patients like Bailey on a daily basis. Unfortunately, the kind of care she received—the best
care—is often denied due to limited resources.
In fact, little is known about the real economic impact of out-of-hospital cardiac arrest
(OHCA) and true cost of optimal care.
In this article, we look at the economic
impact of OHCA in two terms: 1) cost to
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Figure 1: The Take Heart America Bundle of Care
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society for lives lost; and 2) cost to society
to save more lives. We provide recommendations for reducing the economic burden
and improving survival outcomes—all based
upon the experience of the THA Cardiac
Arrest Initiative.
We often use the cost associated with the
best care as an excuse not to provide care. The
cost to provide the best OHCA care is relatively low compared to the other ways we use
our public resources and health care dollars.
We hope you can use this analysis to obtain
the resources you need and to optimize care
for your patients.
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t was just another busy morning for
26-year-old Bailey as she prepared breakfast for her five-month-old and five-yearold children in her rural Minnesota house.
Suddenly, she collapsed onto the kitchen floor.
Bailey’s boyfriend, who happened to be
home that morning, immediately called 9-1-1
and started CPR. Although he knew CPR
from a course he had taken at his construction job, the dispatcher on the phone guided
him through chest compression-only CPR.
He later reported that Bailey was gasping from
time to time—a favorable prognostic sign.
It took about 12 minutes for EMS to arrive.
Defibrillation didn’t initially convert the
young patient, so Bailey was treated with
automated CPR and an airway circulatory
enhancement adjunct. After 15 minutes with
those therapeutic measures, return of spontaneous circulation (ROSC) was achieved and
she was transferred to St. Cloud Hospital
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By Keith Lurie, MD; Mike Levy, MD, FAEMS, FACEP; Robert Swor, DO, FACEP, FAEMS & Johanna Moore, MD, MS
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UNDERSTANDING COST

To examine the costs of OHCA, we took a
similar approach to the way the U.S. Department of Transportation (DOT) examined
the economic burden associated with automobile deaths.
The DOT estimated the economic impact
of loss of life from each car accident based
on direct costs (e.g., EMS, medical care and
rehab) and indirect costs (e.g., lost wages, loss
of productivity, employer earnings and taxes).
In 2010, there were 32,000 motor vehicle
deaths in the U.S. The combined direct and
indirect economic burden from automobile
accidents is approximately $870 billion.2
To calculate the economic impact of
the more than 300,000 OHCAs that
occur in the U.S. each year, we categorized
direct costs as expenses for EMS and inhospital care. The indirect costs, following the
examples of motor vehicle deaths, included
lost income, employers’ losses, quality of life
and costs associated with a poorer quality
of life.

DIRECT COSTS
We used the costs associated with what’s
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• Spontaneous breathing
• Defibrillation and ECG
• IV insertion

• Advanced airway management
• Voice, lung and heart sounds
• Quality CPR (QCPR Technology)

Deliver High-Quality Advanced Skills Training
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How do teams prepare for real emergencies? When such events can
be infrequent and unpredictable, how can emergency responders
ensure that their clinical decisions, skills and reactions match the
consistently high standard expected of them?

Resusci Anne® Simulator is designed for the unique training needs
of emergency care in both pre-hospital and in-hospital environments,
transforming the simulation exercise into a mobile and dynamic
learning experience.

To learn more, visit laerdal.com or call 877-523-7325
©2017 Laerdal Medical. All rights reserved. #17-15842

For more information, visit JEMS.com/rs and enter 5.
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approximately $1,063 for each patient treated
outside the hospital, regardless of outcome.
With 400 OHCA patients, the direct cost
for equipment in this scenario is estimated
at $425,200—or $10,630 per rig, per year.
The direct cost for OHCA prehospital
care is $1,063 per patient, per year. In Minneapolis, about 40% of all OHCA patients
are resuscitated and admitted to the hospital,
and the overall rate of patients who survive
to hospital discharge with good neurological
function is approximately 15%.
Based on the calculations in Tables 2 and 3
(See p. 14), we can determine that the direct
costs for prehospital and in-hospital care for an
OHCA is $12,945, regardless of outcome. The
cost for a survivor with good brain function is
$38,063 (i.e., the sum of the prehospital and inhospital care costs).
If we spread out the direct cost for each
OHCA patient treated ($12,945) across the
approximately 120 million taxpayer families
in the U.S., the direct costs for each survivor,
regardless of the outcome, is $38 per year.
(See Table 4, p. 14.)
If we do the same with the costs of $38,063
for each OHCA patient discharged with good
brain function, the direct costs to individual
taxpayers is $17 per year for each OHCA
survivor. (See Table 3, p. 14.)
These costs include all of the latest stateof-the-art prehospital and in-hospital care,
including all the interventions shown in Figure 1. Relative to the costs of other disease
states, these direct costs are very manageable.
(See Table 5, p. 16.)
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ASHI training programs are
developed and administered by
the Health and Safety Institute
(HSI), a nationally accredited
organization of the Commission
on Accreditation of Pre-Hospital
Continuing Education (CAPCE).
We have been committed to
high-quality training programs
and superior customer service
since 1977.
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currently considered state-of-the-art care for
patients with OHCA. Using the THA Bundle
of Care model, we estimated the cost associated with prehospital care and in-hospital
care based on the costs associated with each
of the key medical interventions.
This kind of care is currently provided in
multiple EMS systems throughout the U.S.,
from Anchorage, Alaska; Whatcom County,
Wash.; Salt Lake City; to Palm Beach County,
Fla. When fully implemented, this approach
can result in a nearly 20% overall survival rate
with good neurologic function.
Current literature tells us that the direct
costs of care for patients who survive to hospital discharge is $37,000. For patients who
die prior to hospital discharge, the cost of care
is estimated at $9,000 per patient.1
There’s also a direct margin (i.e., profit) of
$21,000 associated with each OHCA patient
who survives to hospital discharge with good
brain function, and $3,300 for each patient
who doesn’t survive to hospital discharge.
With these data, we can now estimate the
direct cost of prehospital care for the roughly
350,000 annual OHCA patients in the U.S.
In some smaller cities and rural areas, the
costs may be higher, and vice versa for larger
urban areas.
Nonetheless, these calculations provide a
reasonable estimate of the true costs. We can
use these data to get the resources we need to
take care of our patients.
We estimated the direct costs associated
with the care of patients with OHCA based
upon the experience in Minneapolis, where all
elements of the THA Bundle have been fully
implemented. With a population of 400,000,
Minneapolis residents experience approximately 400 cardiac arrests each year.
We assume that all first responder firefighters and ALS ambulances in Minneapolis
carry advanced defibrillators, automated CPR
devices, manual active compression decompression (ACD) CPR devices, impedance
threshold devices (ITD), intraosseous (IO)
drug delivery systems, and CPR feedback
tools. (See Table 1 for the estimated cost of
this equipment, which we assume has a minimum of a three-year shelf life before it needs
to be replaced.)
Based on the annual cost of this equipment
ammortized over a three-year period, and the
total budget for the CPR technologies needed
to serve a population of 400,000 people with
40 BLS and ALS rigs, we calculated a cost of
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Join the revolution for
more flexible training and
unparalleled support.
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FOR SPECIAL SAVINGS
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Table 1: Annual cost of prehospital
equipment per vehicle used to
treat OHCA (over three years)
Equipment

Cost

Defibrillator

$13,000

Automated CPR device

$13,000

ACD+ITD devices

$1,000

Intra-osseous (IO) device

$400

Annual equipment
cost (ammortized
over 3 years)

$9,133

Consumables
(annual cost)

$1,500

Total annual cost
per vehicle

$10,633
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A major clinical study showed a

49

17

%
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increase
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in one - year survival from
cardiac arrest.1

Better Blood Flow.
Improved Survival.

The ResQCPR System is a CPR adjunct consisting of two synergistic devices—the ResQPOD ® ITD 16
TM

and the ResQPUMP ® ACD-CPR device. Used together, these devices increase blood flow to the brain
2
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and vital organs, as well as increase the likelihood of survival.

For more information, please visit www.zoll.com or call 877-737-7763.
1

In adult patients with cardiac arrest from cardiac etiology. ResQCPR System Summary of Safety and Effectiveness Data submitted to FDA.

2

Lurie et al. J Med Soc Toho Univ 2012;59(6):305-315.

The ResQCPR System is intended for use as a CPR adjunct to improve the likelihood of survival in adult patients with non-traumatic cardiac arrest. Risk information: Improper use of the ResQCPR System could cause ineffective chest
compressions and decompressions, leading to suboptimal circulation during CPR and possible serious injury to the patient. The ResQCPR System should only be used by personnel who have been trained in its use. The ResQPUMP
should not be used in patients who have had a recent sternotomy as this may potentially cause serious injury. Improper positioning of the ResQPUMP suction cup may result in possible injury to the rib cage and/or internal organs,
and may also result in suboptimal circulation during ACD-CPR.

MCN EP 1510 0118

For more information, visit JEMS.com/rs and enter 7.
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THE ECONOMIC BURDEN
ON SOCIETY
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These calculated costs are important, especially if we consider what the benefits would
be for every 1% increase in the OHCA survival rate.
The annual U.S. government budget is
approximately $ 3.8 trillion. For OHCA
patients, the annual U.S. direct cost ($4.5
billion) and indirect cost ($450 billion) total
$455 billion. The societal burden for cardiac
arrest patients equates to an economic loss of
about $3,750 per U.S. taxpayer family. Every
1% increase in the OHCA survival rate represents $4.5 billion in savings to our economy.
So how can we use these data to improve
outcomes from cardiac arrest? We start with

Type of care

Stretcher Kits &
Accessories

# of patients

Direct cost
per patient

Prehospital

$17
$37,000

CALCULATED BY MULTIPLYING COST PER PATIENT ($38,063) BY THE NUMBER OF OHCA SURVIVORS (52,500), DIVIDED
BY THE NUMBER OF TAX PAYERS (120,000,000)

1

Table 3: Direct costs of care for an OHCA
patient who dies before discharge
Type of care

# of patients

Direct cost
per patient

Prehospital

CALCULATED BY MULTIPLYING COST PER PATIENT ($9,763) BY THE NUMBER OF OHCA PATIENTS WHO DIE (297,500),
DIVIDED BY THE NUMBER OF TAX PAYERS (120,000,000)

14

Table 4: Direct costs of care for an OHCA patient,
regardless of outcome

S A F E T Y A P P L I A N C E CO M PA N Y

www.junkinsafety.com

For more information, visit JEMS.com/rs and enter 8.

# of Patients

Direct Cost
per patient

Direct cost per
taxpayer1

350,000

$12,945

$38

CALCULATED BY MULTIPLYING COST PER PATIENT ($12,945) BY THE NUMBER OF OHCA EACH YEAR (350,000), DIVIDED
BY THE NUMBER OF TAX PAYERS (120,000,000)

1
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$24
$8,700

1

Fire Blankets

3121 Millers Lane
Louisville, KY 40216
Tel: 502-775-8303
Fax: 502-772-0548
Toll Free: 888-458-6546

Direct cost
per taxpyer1

$1,063
297,500

In-hospital
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First Aid

Direct cost
per taxpayer1

$1,063
52,500

In-hospital

Evacuation Chairs

Backboards

CONCLUSION

The economic burden to our society from
treatment of every OHCA is enormous:
approximately $4.5 billion in direct costs
and a conservative estimate of $450 billion in
indirect costs.
Although OHCA accounts for only 1%
of all EMS calls, it accounts for a large cost
to society. The economic loss for from each
OHCA is approximately $3,750. These

Table 2: Direct costs of care for an OHCA
patient who survives to discharge
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The name in Safety, Rescue and Survival.
Stretchers

the direct costs.
We convinced multiple EMS systems in
Minn. to purchase the tools needed to provide state-of-the art care for OHCA. We
believe this change contributed to Minnesota’s 14-16% OHCA survival rate, the highest
of any survival rate in the U.S. The return on
investment for the receiving hospitals and the
community is substantial.
At the time of this writing, we haven’t
used these calculations to lobby at the state
or national level, but we do plan to do this in
the future. For all those reading this article
who would like to help, please let us know.
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would collect a total of $408,726, and the state
would collect $136,944. (These calculations
exclude Social Security and Medicare taxes.)
The lost tax revenue—more than $500,000
for one pharmacist—is part of the enormous indirect economic burden associated
with OHCA.
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INDIRECT COSTS
What about indirect costs, such as lost wages
or reduced quality of life? This value varies
widely by industry and government. The EPA
currently values a statistical life at $7.9 million. When someone dies in a car accident,
the DOT uses $9.2 million as the indirect
cost to society for each life lost.
This number can get very high very quickly
if you factor in all cardiac arrest patients. With
an OHCA death rate of 85% multiplied by
$6.2 million in indirect costs per person, we
end up with $1.8 trillion in losses to society. If
we use a 75% discount, so that we only include
cardiac arrest patients who are younger than
50, the number is still enormous: $450 billion
in annual indirect costs.
Consider, for example, a 53-year-old pharmacist who makes $88,000 in Minneapolis,
pays $15,139 in federal taxes and $5,072 in
state taxes.
Suppose that, instead of dying at age 53
from an OHCA, that pharmacist survived and
lived until 80 years of age. With those additional 27 years of life, the federal government

www.jems.com
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$4.5 billion

Cancer1

Motor vehicle accidents2
Incident type
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Table 5: Incident costs per year in U.S.
$871 billion
$900

Cost (in billions)

numbers alone are compelling enough to justify an investment in lowering the mortality
rates from cardiac arrest and reducing the
financial and non-financial costs.
Finally, let’s not forget why we got into
this business to begin with: It’s for the Baileys of the world.
It goes without saying that, for families
like Bailey’s, the cost of OHCA is truly incalculable. JEMS
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FROM IDEA TO IMPACT

By David LaCombe, BS, CPLP

CASE STUDY: RESUSCITATING
A LIFELESS PROJECT
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Implementation Tips:

>> Leaders must walk the walk. Be visible. Roll up your sleeves. Help teams and individuals understand how their efforts will contribute to achieving the vision.
>> A cadence of ongoing and diverse communication (e.g., in-person meetings, blogs, social
media, website, etc.) is necessary to build and sustain an alliance. Create opportunities for team
members to participate.
>> Ask teams what stands in their way. Remove or help them navigate barriers. Once barriers are
addressed, assume a coach role to help teams achieve their full potential. Sometimes, the greatest
help a leader can provide to their team is the permission to stop doing things that don’t matter.
>> Create a communication plan to drive messages through the organization. Enlist senior leaders, middle managers and even informal leaders to drive messaging through the organization.
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with Captain Shatz’s proposal. While they
made small edits to the project plan, they
complimented Shatz for her objectivity and
attention to detail. The evidence supporting
change and the linkage to an existing organizational goal were the deciding factors in the
project’s approval.

20

EN
NW

When she boarded the plane to attend a conference, Captain Jenny Shatz understood the
history of her department’s stalled resuscitation
project. Organizational changes and competing projects had slowed progress to a crawl.
She considered her boss’s approval for her to
attend a resuscitation leadership workshop as a
positive sign. She also knew she’d have a small
window of opportunity to convince leadership
to prioritize the project.
When she returned home from the workshop, Captain Shatz began to formalize her
proposal. She organized her approach into
two phases: influencing and implementing.
The plan to influence key decision makers

required research. Captain Shatz envisioned
her community being able to realistically
improve survival via training programs
for 9-1-1 telecommunicators and law enforcement officers.
She learned that a compelling proposal
should resonate with the minds and hearts
of leaders. With this in mind, she enlisted the
help from the department’s quality improvement manager to get historical data on cardiac
arrests in the community.
Even with her proposal containing abundant facts, Shatz knew that it would be tough
to convince leadership to take on a new project. She referenced the department’s goal to
improve inter-agency cooperation as a project
objective. She also outlined how achieving this
objective would benefit both her department
as well as the community.
Captain Shatz also developed a timeline
that included several short trials, including
an initial Proof of Concept phase, knowing that leaders in her department would be
receptive to a small commitment with clearly
defined outcomes.
Lastly, Shatz included details about how
she would manage implementation—a topic
that would resonate with her leadership
as they recalled other projects lacking this
crucial detail.
The department’s leadership were impressed
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y the nature of their work, EMS
providers are problem solvers. They
see opportunities to improve care to
patients or to simplify operations, and they
want to help make things better.
So why is it that good ideas often fail to
materialize into projects? Many of us ask these
questions when we come home from conferences—and then we hit a wall of resistance.
Using some of the suggestions outlined in this
article may help you gain senior management’s
consideration of your next big idea, and help
you successfully implement projects.
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Tips for building and implementing an innovative project

GETTING THINGS DONE

Part of getting things done is knowing how to
negotiate for resources when those resources
are in high demand. Organizations being asked
to do more with less likely aren’t fertile ground
for implementing new ideas.
The keys to gaining support are 1) aligning
your idea with existing organizational goals;
and 2) asking for temporary access to resources.
Aligning an innovation or improvement
activity to existing goals avoids friction.1 In
fact, it may improve the velocity of your idea.
Study your organization’s strategic plan—if
one exists. Be creative when describing how
your idea fits.
Goals and initiatives contained in strategic plans are usually funded and the results
are expected at a high level. Bringing ideas
that conflict with established goals may not
be well received.
Asking for temporary resources is the second key to getting things done. Start by identifying the specific help you need. Then, make an
estimate of how long you’ll need the resource.
The typical approach for budgeting temporary
human resources is to estimate the number of
hours it will take to complete the task.
Asking for 40 hours of work time from
two people is perceived very differently than
simply asking your manager for two people.
The latter approach implies that you’ll need
two people indefinitely—a costly, unplanned
expense that is asking for a denial.

BUILDING A COMPELLING CASE
1. Define the problem. Describe the stakeholder’s
pain and get data to support your assumption.
Where does the problem occur? How often?
www.jems.com

wrapped around the details. Senior leaders are much more likely to
support a small pilot activity rather than a project that will engage
the entire organization.

IMPLEMENTING WITH IMPACT: SIX TIPS
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Assuming you receive approval to begin a project, your next priority
includes two key steps: Planning the project and preparing the organization for change.
1. Form a strategic vision and objectives. Failing to plan is planning
to fail. The vision and related objectives should be clear and measurable. Senior and middle managers must be able to convey the message to the front line.
2. Organize the project team. Managing projects is a lot like making
music: Sometimes a single instrument will suffice, and other times an
orchestra is required.
Depending on the project’s complexity, you might be able to individually manage several tasks. Larger projects usually need several active
contributors and a formal process for managing the project
3. Manage the project in stages. Similar to driving long distances, when
managing projects, we’re often unable to anticipate what lies ahead. For
this reason, projects are often managed in stages.4 The number of stages
depends on the project’s complexity.
— Continued on page 62
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What are the consequences of the problem? Are there implications if
the problem isn’t solved?2
2. Define the future state. Describe the solution. Is there evidence
the solution works? Speak with other agencies about their experiences
and outcomes. How will your organization deliver the solution? Who
benefits, and how much, when the problem is solved?3
3. Set realistic, measurable goals. The importance of clarity on the
expected outcomes and how they’ll be measured cannot be overstated.
For example, “The system will provide a 85% compression fraction on
cardiac arrest calls at least 90% of the time” is better than “Implement a
Pit Crew CPR training program.” Measure your current performance
and be careful to avoid promising big gains too quickly.
4. Link the innovation to an existing organizational goal. Look to
your department’s strategic plan for goals related to your idea. Often,
strategic documents contain very high-level goals. It’s implied when
writing such documents that, in order to achieve the goal, additional
work will be needed to more clearly define things.
5. Start small. Be realistic. Every organization has limits. Experienced innovators know that failure is inevitable. That’s why they like
to fail early and often when designing an innovation.
Costly mistakes may be avoided when a concept is explored on
a small scale. Plan a pilot activity small enough to get your arms
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