ALARA+ TOOLKIT

Economic & Business Case Toolkit

Radiation protection as a risk management, workforce safety, and institutional liability issue

Audience: Hospital CFOs, Administrators, Cath Lab Directors

The Problem in Practice

The financial risk of inaction is quantifiable — and it far exceeds the cost of protection.

Most institutions have not connected the dots between cath lab occupational hazards and their financial
exposure. The risks are real, measurable, and growing: physician injury and absence, staff turnover and
vacancy costs, rising regulatory scrutiny, and increasing litigation risk as the clinical evidence base for ERPD
efficacy becomes harder to ignore.

This toolkit reframes radiation protection from a clinical preference into a balance sheet issue. Every cost
estimate below is drawn from published data and real-world implementation cases. The question is not
whether your institution will eventually bear these costs — it is whether you will bear them reactively or
prevent them proactively.

The Cost of Inaction: A Quantified Risk Model

Injury-related workforce disruption is already occurring: 9.4% of interventional cardiologists report an
injury-related absence from work, while nearly half report broader workplace implications.

Single day of IC absence from injury $5,000 - $15,000 in lost procedure revenue

Moderate IC absence (4 — 12 weeks) $100,000 — $600,000 in total indirect costs

Interventional physician out of lab due to injury | Upwards of $900,000 in lost productivity

Physician recruiting cycle (open position) $500,000 — $1M+ beyond lost revenue during vacancy
Locum tenens physician premium 10%+ above standard compensation

Contract cath lab staff premium 100%+ above standard staffing cost

Cath lab operating cost ~$18,000 per operating day

Annual revenue — single high-volume

- ) $15M+ (real-world reference: Hospital A)
cardiologist




Real-World Reference Case

Hospital A invested approximately $1.4M in full ERPD coverage, protecting 909 annual procedures
and more than $15M in annual revenue generated by a single cardiologist. A single ERPD protection
unit pays for itself in 12 working days based on cath lab operating costs alone. The ROI case does
not require optimistic assumptions — it requires only that one physician remain in the lab.

The Decision Point

Your CFO and administration need to decide: what is the institution’s risk tolerance for a preventable,
quantifiable financial exposure?

This is not a clinical decision — it is a risk management decision. The clinical evidence that occupational
radiation exposure and lead apron injury are real and cumulative is no longer contested. The question
before your administration is whether to treat ERPD adoption as discretionary capital expenditure or as
mandatory risk mitigation. Because ERPDs are not separately billable or reimbursed, their financial value
is primarily measured through cost avoidance, workforce retention, operational continuity and

revenue protection.

Frame Implication

Competes against imaging systems, tables, and facility projects in a

Optional equipment upgrade . .
P quip P9 constrained capital queue

Parallels PPE mandates in other high-hazard environments; institutional

Workforce safety obligation liability attaches to inaction

Protects the most financially productive proceduralists in your hospital from

Revenue protection .. .
P preventable injury-driven absence

Regulatory compliance US radiation safety regulations are under active revision; early adoption
investment establishes the standard of care and reduces future compliance costs

Minimum Viable Action (Next 60-90 Days)

One Step Your Institution Can Take Now

Commission a radiation safety financial risk assessment for your cath lab. Using the cost model

in this toolkit, calculate your institution’s current exposure across physician injury, staff vacancy,

and regulatory risk scenarios. Present findings alongside an ERPD lease option — leasing allows
immediate deployment with lower upfront capital commitment and the ability to phase costs over
time. This is a 30-day analysis that can be completed by your CFQO's office using existing HR, revenue,
and staffing data.



Funding and Procurement Pathways

e Leasing arrangements allow immediate deployment without major capital commitment; costs are phased
and predictable

* Phased implementation — beginning with highest-volume or highest-acuity labs — allows ROI
demonstration before full deployment

* Federal (VA) and state/county facilities: align capital requests with budget submission schedules; these
cycles typically take 6~18 months and should be initiated now

¢ Grant funding may be available for workforce safety initiatives, particularly in VA and public health
system contexts

¢ Combine ERPD request with broader cath lab renovation or equipment refresh cycle to
streamline procurement

Institutional Financial Readiness Assessment

This assessment helps CFOs and administrators determine whether your institution has the information,
data, and internal alignment needed to make an informed ERPD adoption decision. Check every item
currently in place.

Part A: Risk Exposure — Do You Know Your Current Liability?

o We have documented data on cath lab staff injury and absence rates for the past 3 years

o We know the annual procedural revenue generated by each of our proceduralists

o We have calculated the cost of a 4-12 week physician absence from our highest-volume IC

o We have documented cath lab staff turnover rates and associated replacement costs

o We are aware of the current state of US radiation safety regulations and their gaps relative to
international standards

o Our legal and risk management team has reviewed institutional liability exposure from cath lab
occupational hazards

Part B: Workforce Safety — Do You Have the Baseline Data?

o We have verified that all cath lab team members are enrolled in dosimetry monitoring

o We have reviewed our lead apron inspection records within the past 12 months

o We have surveyed or collected data on musculoskeletal injury among cath lab staff

o We understand the workforce implications of radiation-related career disruption, including during
childbearing years

o We are aware that >42,000 cath lab technologist and RN positions are currently open nationally

Part C: Business Case Readiness — Are You Ready to Build the Case?

o We have identified the capital procurement cycle and next budget submission window

o We have explored leasing as an alternative to full capital purchase for ERPD deployment

o We have identified a physician champion to lead the internal ERPD evaluation

o We have reviewed at least one real-world ERPD implementation case (e.g., VA California)

o We have quantified the ROI of protecting our highest-revenue proceduralist from
injury-driven absence

Part D: Regulatory and Compliance Preparedness

o We understand the Medicare Conditions of Participation requirements for radiologic services
(42 CFR 482.26)
o We have reviewed our state’s current radiation safety regulations for healthcare settings
o We are tracking ALARA+ advocacy for a regulatory variance pathway enabling lead-free
ERPD operation
o Our institution has a position on proactive ALARA+ adoption vs. minimum regulatory compliance



Scoring Your Assessment
18-20 checked: Ready to act. Commission a formal ERPD evaluation and capital request this quarter.
12-17 checked: Nearly ready. Fill data gaps in Parts A and B, then build the business case.

Fewer than 12 checked: Start here. Assign a team to complete this assessment with data from HR,
finance, and your RSO before proceeding.

One-Page Decision Brief

Financial Risk Summary: Cath Lab Radiation and Orthopedic Injury

For a CFO, hospital administrator, cath lab director, or department leader evaluating ERPD adoption as
a workforce safety and risk management investment.

The Decision

Decide whether to treat ERPD adoption as an optional equipment upgrade or as proactive risk
mitigation to protect workforce capacity, procedural revenue and institutional liability exposure.

This is not a request for new clinical equipment. It is a decision about whether the institution is willing
to continue absorbing preventable financial risk from cath lab occupational injury, physician absence,
staff turnover and delayed regulatory preparedness.

Why It Matters Financially

Cath labs rely on a small number of highly specialized clinicians and staff. When one interventional
physician, nurse, technologist or imager is injured or unavailable, the financial impact is not limited to
one missed case. It can affect procedural volume, staff coverage, referral patterns, recruiting costs,
contract labor needs and patient access.

The economic case for ERPD adoption is built around cost avoidance: reducing preventable injury,
protecting high-revenue proceduralists, limiting disruption in already constrained cath lab staffing

markets and reducing institutional exposure as attention to radiation and orthopedic injury increases.

What Inaction Costs
* A single day of interventional cardiologist absence can cost $5,000-$15,000 in lost
procedure revenue.
A moderate absence of 4-12 weeks can generate $100,000-$600,000+ in total indirect costs.
e An interventional physician out of the lab due to injury can cost upwards of $900,000 in
lost productivity.
e Recruiting a new physician can cost $500,000-$1M+ beyond lost revenue during vacancy.
* Locum tenens physicians can command a 10%+ premium, while contract cath lab staff can
command 100%+ above standard staffing cost.
More than 42,000 full-time cath lab technologist and RN positions are currently open nationally.



What A Yes Means in Practice

A yes does not have to mean immediate full deployment. It means the institution commits to a
30-day financial risk assessment using existing HR, finance, staffing and cath lab utilization data.

In practice, the institution would:

* Calculate current exposure from physician absence, staff vacancy, workers’ compensation and
contract labor scenarios

e |dentify one high-volume or high-acuity lab for ERPD evaluation

* Compare purchase, lease and phased implementation options

* Align the request with the next capital planning or budget submission cycle

* Present findings to administration with a defined financial and operational pathway

Bottom Line

Inaction is not cost-neutral. The institution will either absorb the cost reactively through injury,
absence, vacancy, contract labor, workers’ compensation and liability exposure, or address it
proactively through ERPD evaluation and phased deployment.

The business case does not require optimistic assumptions. It requires recognizing that protecting one
high-volume proceduralist, one experienced cath lab team or one critical service line can justify
the investment.

Talking Points for CFOs and Administrators

Use these talking points when presenting the ERPD business case to your CFO, administrator, or board.
They are organized by the objection or entry point most likely to arise in each conversation.

The financial risk of inaction far exceeds the cost of protecting your team.

* Asingle day of IC absence costs $5,000-$15,000 in lost procedure revenue; a moderate absence of 4-12
weeks generates $100,000-$600,000+ in total indirect costs

e An interventional physician out of the lab due to injury costs upwards of $900,000 in lost productivity

e Physician recruiting cycles cost $500,000-$1M+ beyond lost revenue during the open position period;
locum tenens physicians command a 10%+ premium; contract cath lab staff command a 100%+
premium

* Real-world scenario: Hospital A invested ~$1.4M in full ERPD coverage, protecting 909 annual
procedures and more than $15M in annual revenue generated by a single cardiologist

* Asingle cath lab costs ~$18K per operating day; a full ERPD protection unit pays for itself in 12
working days

Funding pathways exist and implementation does not have to be an all-or-nothing capital decision

* Leasing arrangements allow immediate deployment with lower upfront capital commitment and the
ability to phase costs over time

* Phased implementation, beginning with the highest-volume or highest-acuity labs, allows institutions to
demonstrate ROl before expanding



Federal (VA) and state/county facilities should align capital requests with budget submission schedules;
these cycles typically take 6-18 months and should be initiated now

Grant funding may be available for workforce safety initiatives, particularly in VA and public health
system contexts

Enhanced radiation protection devices (ERPDs) work and the clinical evidence is robust

ERPDs reduce scatter radiation exposure by 90-99%

VA facilities in California achieved 98% scatter radiation reduction; all operators now perform lead-free
procedures with no reduction in procedure efficiency
The cath lab costs $25-$35 per minute to operate; VA facilities reported that workflow efficiency actually

improved after ERPD adoption, as physical fatigue was reduced across multi-case days

Your cath lab team faces two simultaneous occupational hazards, radiation exposure and orthopedic
injury, and both are preventable

Every member of the cath lab team is exposed to ionizing radiation and orthopedic injury from
protective garments simultaneously — physicians, nurses, technologists, and imaging specialists

An interventional cardiologist is exposed to an estimated 50-200 mSv of radiation over a career,
equivalent to 25,000-50,000 chest X-rays to the head

Complex PCI now accounts for ~40% of all procedures; radial access grew 13-fold in five years and total
team exposure is rising every year

A standard 15 Ib lead apron exerts ~300 psi of pressure on lumbar discs; more than 50% of frequent
lead apron users experience lower back pain

66% of interventional cardiologists report musculoskeletal pain from wearing radiation protective
garments; 79% report similar injuries in colleagues

Cardiac imagers performing structural heart procedures are often positioned closest to the radiation
source, their exposure frequently equals or exceeds that of the primary operator, yet they are rarely
included in radiation safety conversations

The nursing and technologist workforce bears a disproportionate and largely unrecognized burden

77.2% of cath lab nurses experience work-related musculoskeletal disease annually; up to 65.5% require
a leave of absence

9.4% of interventional cardiologists report injury-related absence; nearly half (49.4%) report

workplace implications

A safer cath lab is your most powerful recruiting and retention tool and staff are paying attention

More than 42,000 full-time positions for cath lab technologists and RNs are currently open nationally.
The workforce is already in crisis and physical injury accelerates attrition

Retaining experienced cath lab staff avoids the compounding costs of orientation, credentialing, and the
learning curve for new hires in a technically demanding environment

Demonstrating institutional commitment to proactive staff protection signals that your facility takes the
well-being of its entire workforce seriously, not just senior physicians

ACGME requires that training programs provide a safe environment for trainees; ERPD deployment
directly satisfies this obligation and strengthens your program'’s standing

Facilities that have deployed ERPDs gain a competitive advantage candidates in high-demand specialties



* Female staff are significantly more likely to reduce cath lab activity during childbearing years due to
radiation concerns, creating a documented talent cliff that affects both recruitment and long-term career
advancement

* Radiation concerns during pregnancy are a well-documented source of career disruption

The regulatory environment is changing. Institutions that act now will lead; those that wait will be
forced to comply later under greater scrutiny

e US radiation safety regulations date to the late 1960s and early 1970s, before modern practices existed

* The current US occupational dose limit of 50 mSv/year is 2.5 times higher than the ICRP
recommendation of 20 mSv/year

* The US eye lens dose limit (150 mSv/year) is 7.5 times higher than the EU standard; the US fetal dose
limit over gestation is 5 times higher than the EU standard

* The ALARA+ coalition societies are actively advocating for a regulatory variance pathway allowing
ERPD-equipped labs to be exempted from outdated apron mandates

* Institutions that act proactively establish the standard of care; those that wait will eventually be required
to comply, at greater cost and under greater scrutiny

Your institution has a legal obligation to act, and the evidence base now makes inaction difficult
to defend

* ERPDs are commercially available, clinically validated, and proven effective and they meet the standard
of a feasible abatement measure under OSHA's framework

* As professional societies, journals, and regulators direct increasing attention toward cath lab work
environment risk, liability exposure for institutions that have not acted will grow

* Early adopters establish a defensible standard of care; non-adoption becomes a documented liability as
awareness, regulation, and litigation risk all move in the same direction

Medicare requires that radiologic services be free from hazards and your current setup may not meet
that standard

* Medicare Conditions of Participation require that radiologic services must be free from hazards for both
patients and personnel

* What constitutes ‘adequate’ shielding is not specifically defined. Institutions typically follow state or
federal regulations, or professional society recommendations

e Compliance with equipment maintenance, inspection, and professional standards is variable and

reporting is inconsistent across institution

The Medicare CoP sets only a minimum floor and that floor has significant gaps that leave your
staff unprotected

* There is no specific Medicare mandate to raise the level of radiation protection beyond the existing
minimum standard

* The CoP contains no regulation or mention of orthopedic protection — the second major occupational
hazard in the cath lab is entirely absent from federal participation requirements

* There is no Medicare requirement for recurrent radiation-specific training or CME for cath lab
personnel

* There are no mandates on reporting excessive radiation exposures under the CoP framework

* Meeting the minimum standard is not the same as meeting a professional or ethical standard of care,

ERPD adoption goes beyond compliance and reflects a genuine commitment to staff safety



The costs of inaction extend beyond your institution: your community depends on the physicians and
staff you are putting at risk

* Physician and clinician injury creates the potential for loss of availability. A cath lab operator who cannot
work is a gap in community access to life-saving procedures

* Reduced capacity to treat directly affects your hospital’s ability to serve its community, threatening both
market position and the institution’s broader mission

* Reduced hospital community engagement follows when key proceduralists are sidelined and the
reputational and relationship costs compound over time

* These are non-monetary costs that do not appear on a balance sheet until it is too late —procedures not
performed and the patients not treated
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