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noun \ˈrȯi(-ə)ls\

Radiation Oncology Incident Learning System; a system to
facilitate safer and higher quality care in radiation oncology at
no cost to providers or facilities; the only medical specialty
society-sponsored radiation oncology incident learning
system.

INTRODUCTION
The American Society for Radiation Oncology (ASTRO) and
the American Association of Physicists in Medicine (AAPM)
launched RO-ILS: Radiation Oncology Incident Learning
System®, a national patient safety initiative on June 19, 2014.

Building a Safer Health System”.1 Findings within the IOM’s
report highlighted a serious need to capture information
that would help improve quality and reduce harm to
patients.

RO-ILS® was announced and the details unveiled at a
Congressional briefing, co-hosted by U.S. Representatives
Frank Pallone, (D-N.J.) and Ed Whitfield (R-K.Y.). The then
ASTRO Chair, Colleen A.F. Lawton, MD, FASTRO, and AAPM
President, John E. Bayouth, PhD, presented at the event,
and Jeffrey Brady, MD, MPH, director of the Center for
Quality Improvement and Patient Safety at the Agency
for Healthcare Research and Quality (AHRQ) provided
perspective. Slides from the Congressional Briefing and a
recording can be found on the RO-ILS webpage.

AHRQ oversees the activities and compliance of
federally qualified PSOs. As outlined in the PSQIA, PSOs:

RO-ILS is a key milestone in ASTRO’s Target Safely
campaign, a comprehensive plan to improve safety and
quality for radiation oncology. The mission of RO-ILS is to
facilitate safer and higher quality care in radiation oncology
by providing a mechanism for shared learning in a secure
and non-punitive environment.

ASTRO contracted with Clarity PSO, one of the earliest
organizations to be federally qualified as a PSO, to build the
online interface and provide the affiliated patient safety
services outlined in the PSQIA. Clarity PSO is a division of
Clarity Group Inc., a health care professional liability risk
management organization that provides services to a variety
of hospitals and specialties. Clarity PSO and Clarity Group
Inc., are independent of ASTRO; these entities provide
PSO services to the radiation oncology practices enrolled
in RO-ILS.

The Patient Safety and Quality Improvement Act of
2005 (PSQIA) authorized the creation of Patient Safety
Organizations (PSOs) to address the needs identified in the
1999 Institute of Medicine (IOM) report “To Err is Human:

•

Share the goal of improving the quality and safety of
health care delivery.

•

Collect and analyze data to identify and reduce the risks
and hazards associated with patient care.

•

Create a secure, non-punitive environment through
confidentiality and privilege protections.

“Our field can use RO-ILS to learn from our collective
practices, where the combined experiences and insights
can be pooled and studied, increasing knowledge that
we can all apply to improve patient care.”
—Lawrence Marks, MD, FASTRO, University of North Carolina at Chapel Hill

To Err is Human: Building a Safer Health System. Institute of Medicine (US) Committee on Quality of Health Care in America; Kohn LT, Corrigan JM, Donaldson MS, ed. Washington,
DC: National Academies Press (US); 2000.
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PARTICIPATION
Early Adopters

Profile of Participants

RO-ILS began with a beta testing and evaluation period in
September 2013 with a select number of sites that served
as early adopters. The early adopters included academic and
community practices. To ensure a comprehensive assessment of the program, the early adopters experienced the
full participation process—from signing the contract with
Clarity PSO to RO-ILS training, data submission and analysis.
ASTRO, AAPM and Clarity PSO refined RO-ILS based on
feedback from early adopters prior to the June 19, 2014
launch.

In nearly a year, 59 practices have executed contracts
covering 117 facilities (See Figure 1). On average, three to
four contracts are executed monthly and it takes an average
of 65 days for a practice to execute a contract from start
to finish. The vast majority of this time is spent within the
participating institution to clear the contract through their
legal processes.
An additional 39 practices covering 82 facilities are in the
process of executing contracts.

Cumulative Number of Signed Contracts

FIGURE 1: Cumulative Number of Participating Practices and Facilities
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47
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As shown in Figure 2, a greater number of private
practice/community-based contracts are pending which,
correspondingly, results in a larger percentage of pending
facilities (depicted as green in Figure 3).

RO-ILS participants practice in various settings including
hospital, academic and private practice/community-based
systems. Practice setting distribution by contract status is
calculated according to the number of practices (See Figure
2) and the number of facilities (See Figure 3).

Figure 2: Practice Setting Distribution by Contract Status at the
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FIGURE 3: Practice Setting Distribution by Contract Status at the Facility Level
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RO-ILS participation is widespread across the country (See Figure 4).

FIGURE 4: Distribution of RO-ILS Participants

“When we opened our new center, with
increased staff and treatments, we needed
to enhance our internal incident learning
system. In determining which system would
best fit our needs, we looked at several
systems and chose RO-ILS.”
— Ben Robison, MS, Provision Center for Proton Therapy
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PORTAL
The RO-ILS portal was built using the architecture and
platform of Clarity PSO’s Healthcare SafetyZone® Portal, a
flexible, web-based system used by a wide range of health
care providers to manage the collection and analysis
of safety events across their unique delivery networks.
The “Consensus recommendations for incident learning
database structures in radiation oncology”2 developed by
the AAPM Work Group on Prevention of Errors in Radiation
Oncology, guided the framework for developing the data
elements within RO-ILS. Radiation oncology providers
who contract with Clarity PSO are granted access to this
secure portal to submit information on radiation oncology
incidents, near-misses and unsafe conditions.
The RO-ILS report form structure is largely consistent
with other reporting systems, such as the International
Atomic Energy Agency’s SAFRON (Safety in Radiation
Oncology) and the Conference for Radiation Control
Program Directors (CRCPD). Additional questions were
added based on AHRQ requirements.

RO-ILS is structured to allow members of the radiation
oncology treatment team, including radiation oncologists,
medical physicists, dosimetrists, nurses, technologists and
practice administrators, to submit data. Front-line reporting
is done via an initial event form found on the online portal.
After an initial report is submitted, follow-up analyses
and reviews are conducted. This area of the online portal
asks for optional information about the event such as
detailed treatment, workflow, contributing factors and
follow-up information. The majority of the questions found
within the RO-ILS portal are optional, however, there are a
few that are mandatory, per AHRQ regulations. Additionally,
there are two important questions that must be answered in
this follow-up area that cover PSO reporting and the event’s
protected status (See Figure 5).
Data sent to Clarity PSO receives protections under the
PSQIA with limited exceptions. This allows for the ability to
aggregate reports and create practice-specific reports. Note
that original sources of information that contribute to data
elements, such as medical records, are not protected under
the PSQIA.

FIGURE 5: RO-ILS Portal Questions regarding Reporting an Event and the
Event’s Protected Status

NOTE: Selecting yes indicates that you are reporting this event and the associated follow up information to the PSO. Once reported to the PSO, you cannot retract the information. Reports will be updated
if/when additional data are added after submission to the PSO. All information remains in the RO-ILS
portal.

NOTE: If you are utilizing this information for reasons other than quality, safety and PSO reporting, this
may require you to remove the protected nature (PSWP - Patient Safety Work Product) of this information. Examples of other purposes include: to satisfy any mandatory reporting outside of your organization (i.e., FDA, NRC), or disciplinary actions towards an employee. Please consult with your contracted
PSO for consultations of a particular issue or event, if needed prior to removing protections of your data.

2. Ford EC, Fong de Los Santos L, Pawlicki T, et al. Consensus Recommendations for Incident Learning Database Structures in Radiation Oncology. Med Phys. 2012; 39:7272-90.
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DATA
Data analysis is completed by Clarity PSO with help from the
Radiation Oncology Healthcare Advisory Council (RO-HAC),
a group of radiation oncology professionals who provide
subject-matter expertise, including analysis, interpretation
and reporting on data submitted to RO-ILS. The leadership
of ASTRO’s Clinical Affairs and Quality Council and AAPM’s
Working Group on Radiation Oncology Incident Learning
System appoint members to RO-HAC, which operates as
part of Clarity PSO’s patient safety evaluation system and
is not subject to either ASTRO’s or AAPM’s review or over-

sight. RO-HAC members are representative of the radiation
oncology team and include radiation oncologists, physicists,
dosimetrists and other patient safety experts. Members of
RO-HAC receive an honorarium for their efforts and must
sign a contract with Clarity PSO before accessing data. They
meet monthly to review, monitor and analyze events submitted to the PSO.
In the past year, a total of 521 events have been reported to the PSO (See Figure 6). On average, 38 events are
reported each month.

Number of Safety Events Reported

FIGURE 6: Cumulative Number Events Report to Clarity PSO
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During the initial reporting, the provider must identify the
type of report being entered. As noted in Figure 7, during
the past year of data collection, more “Incidents that reached
the patient” with or without harm (39.3 %) were entered
compared to “near misses” (30.1 %) and “unsafe conditions”
(29.8 %). RO-HAC analysis thus far indicates that the vast majority of the “incidents that reached the patient” are of minor
or no clinical consequence.

Also included on the initial report form, the reporter
must identify the type of event reported (See Figure 8). The
vast majority of events involved external beam radiation
therapy. Issues classified as “Other” include: scheduling,
check-in, simulation and medication error.
As a part of the follow-up analysis, users are asked to
identify all the treatment technique(s) related to the event
reported. Users are asked to check all the provided options
that apply. The vast majority selected “3-D radiotherapy”
as the treatment technique associated with the event.

FIGURE 8: Event Type

FIGURE 7: What is being reported?
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7
Radiopharmaceutical

As depicted in Figure 10, radiation therapists discovered
a majority of the events reported. Of answered responses,
71.9% of events were discovered by either the radiation
therapist or physicist. Again, a significant percentage of users
(23.6%) did not answer this question.

Another optional question asks the user to identify whether
this event affected only one patient or multiple
patients (See Figure 9). In most cases (58.2%) the safety event
affected only one individual. We believe that the providers
who have not yet answered this question (24%) are still in
the process of analyzing the event and therefore do not
have the necessary information to accurately respond.

FIGURE 9: Did this Event or Condition Occur for Other Patients?
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Quarterly Reports

PQI Template

In the past year, RO-HAC has issued three quarterly
aggregate reports. All aggregate reports can be found on
the RO-ILS website. A recent report outlined safe practice
recommendations including:
• Use checklists: As reflected by the data, checklists
appear to help prevent errors; 34% of Quarter 4, 2014
events were submitted as near misses that were
identified through checklists, time-outs and patient
vigilance. It is vital that providers use checklists and
time-outs to prevent errors and protect patients.

RO-ILS also includes a Practice Quality Improvement (PQI)
template as a free companion to the portal. The RO-ILS
PQI template is qualified for physicians and physicists
by the American Board of Radiology (ABR) in meeting
the criteria for practice quality improvement, toward the
purpose of fulfilling requirements in the ABR Maintenance
of Certification Program. Two hundred eighteen individuals
downloaded the RO-ILS PQI template over the past year. As
a PQI project, radiation oncology practices participating in
RO-ILS will complete two consecutive cycles of the four-part
Plan-Do-Study-Act (PDSA) process for quality improvement
using the RO-ILS online portal to submit and internally track
events. The first PDSA cycle will help radiation oncology
practices set baseline data, evaluate their performance and
develop a quality improvement plan. The second PDSA
cycle will re-measure their performance toward the quality
improvement goal.

•

Identify common sources of interruption:
Interruptions and distractions at the treatment console
are a recipe for error. Consider asking dosimetrists and
other providers about common sources of interruption
and implement a tracking system to assess how often
those interruptions occur.

•

Create “no interruption zones”: Identify processes
with the highest risk for actual/potential harm and/or
steps that require complete attention/concentration.
Consider creating “no interruption zones” to prevent
distractions that can lead to errors.

•

Establish emergency protocols: Consider defining
what constitutes an emergency and instituting a
protocol that brings in extra staff to handle patient
workload.

•

Conduct peer review prior to treatment: Assess
whether performing peer review of treatment plans
to help identify potential errors or opportunities for
improvement would be a benefit to the department.
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SUMMARY
In its first year, RO-ILS already is producing benefits to radiation
oncology, collecting vital patient safety information that will grow as
participation expands. RO-ILS participation steadily grew to include a wide
geographic area and variety of practice settings representing the diversity
of radiation therapy providers. The specialty-specific data gathered via
the RO-ILS portal and analyzed by the RO-HAC has provided valuable
data to inform the safe delivery of radiation therapy. RO-ILS will continue
leveraging lessons learned from the initial year to promote ongoing
quality improvement and patient safety in radiation oncology. For more
information on RO-ILS visit the www.astro.org/roils.

The mission of RO-ILS®
is to facilitate safer and higher quality care in radiation
oncology by providing a mechanism for shared
learning in a secure and non-punitive environment.
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www.astro.org/roils

ABOUT ASTRO
American Society for Radiation Oncology (ASTRO) is the premier radiation oncology society in the world, with more than
10,000 members who are physicians, nurses, biologist, physicists, radiation therapists, dosimetrists and other health care
professionals that specialize in treating patients with radiation therapies. As the leading organization in radiation
oncology, the Society is dedicated to improving patient care through professional education and training, support for
clinical practice and health policy standards, advancement of science and research, and advocacy.

ABOUT AAPM
The American Association of Physicists in Medicine (AAPM) represents 8,000 medical physicists who assure the safe and
effective delivery of radiation to achieve a diagnostic or therapeutic result. This is accomplished through their efforts in
providing clinical services and consultation, research and development, and teaching. Medical physicists’ role in radiation
oncology is to assure that the equipment is calibrated and operating correctly and that the patient receives safe and
effective treatment as prescribed by the radiation oncologists.

