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Summary

For young children treated
with radiation therapy, daily
anesthesia required for
immobilization increases the
cost of treatment and adds
potential long-term
morbidity. Through educa-
tion and therapeutic play in-
terventions, a certified child
life specialist (CCLS) re-
duces the need for daily
anesthesia, particularly in
children aged 3 to 8 years.
The CCLS intervention re-
sults in significant health
care cost savings to the payer
and eliminates unnecessary

Purpose: To analyze the effectiveness of a certified child life specialist (CCLS) in
reducing the frequency of daily anesthesia at our institution, and to quantify the poten-
tial health care payer cost savings of CCLS utilization in the United States.
Methods and Materials: From 2006 to 2014, 738 children (aged �21 years) were
treated with radiation therapy at our institution. We retrospectively analyzed the fre-
quency of daily anesthesia before and after hiring a CCLS in 2011 after excluding pa-
tients aged 0 to 2 and >12 years. In the analyzed cohort of 425 patients the median
age was 7.6 years (range, 3-12.9 years). For the pre-CCLS period the overall median
age was 7.5 years; for the post-CCLS period the median age was 7.7 years. An
average 6-week course of pediatric anesthesia for radiation therapy costs $50,000
in charges to the payer. The average annual cost to employ one CCLS is approxi-
mately $50,000.
Results: Before employing a CCLS, 69 of 121 children (57%) aged 3 to 12 years
required daily anesthesia, including 33 of 53 children (62.3%) aged 5 to 8 years. After
employing a CCLS, 124 of 304 children (40.8%) aged 3 to 12 years required daily
anesthesia, including only 34 of 118 children (28.8%) aged 5 to 8 years (P<.0001).
With a >16% absolute reduction in anesthesia use after employment of a CCLS,
the health care payer cost savings was approaching $50,000 per 6 children aged 3
to 12 years treated annually with radiation therapy in our institution. This reduction
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potential risks from weeks of
daily anesthesia.

resulted in a total of only 6 children aged 3 to 12 years required anesthesia to be
treated per year at our center to achieve nearly break-even cost savings to the health
care payer if the payer were to subsidize the employment expense of a CCLS. Overall,
the CCLS intervention can provide an average annualized health care payer cost sav-
ings of “$[(anesthesia cost to payer during radiation therapy course/6) � (CCLS
expense to payer/N )]” per child (N ) treated with radiation therapy, where N equals
the number of children aged 3 to 12 years treated in 1 year. This formula assumes that
the payer subsidizes the cost for the employment of a CCLS, although our institution
absorbed this expense for this data cohort. The predicted annualized health care sys-
tem cost savings from reducing the frequency of anesthesia with radiation therapy
when treating 100 children aged 3 to 12 years per year could exceed $775,000.
Conclusions: These data suggest that a CCLS significantly reduces the frequency of
daily anesthesia for children treated with radiation therapy. Health care system payers
may achieve significant cost savings by financially supporting the employment of a
CCLS in high-volume pediatric radiation therapy centers. � 2016 Elsevier Inc. All
rights reserved.

Introduction

For children receiving a course of radiation therapy, both
effective and reproducible daily immobilization techniques
are essential for optimal tumor targeting and normal-organ
avoidance. Although recent technological advancements in
radiation therapy delivery, such as proton therapy, have
increased the therapeutic ratio by greatly reducing the dose
to normal tissues (1), adequate patient immobilization on a
daily basis is required to achieve optimal results. Yet many
young children experience severe anxiety and distress not
only when encountering an unfamiliar medical environment
(1, 2) but also when immobilized with thermoplastic molds,
such as those used in the treatment of central nervous
system and skull base tumors. In such cases anesthesia is
commonly used to ensure daily immobilization for pedi-
atric radiation therapy. Although the use of daily anesthesia
is highly effective to this end, daily anesthesia exposes
children to rare but serious acute risks and potentially
detrimental long-term side effects (3). In the acute setting,
especially, fasting for anesthesia can be challenging for
parents and detrimental in children with compromised
nutritional status (4). Additionally, daily anesthesia limits
scheduling flexibility in radiation oncology clinics and in-
creases the cost of treatment to the health care payers.
Through education and therapeutic play interventions, a
certified child life specialist (CCLS) may reduce the need
for daily anesthesia and thus potentially reduce cost and
toxicity associated with pediatric radiation therapy.

Certified child life specialists are trained professionals
with expertise in helping children and their families over-
come a wide range of challenging experiences, particularly
those related to health care and hospitalization. They pro-
mote effective coping through play, preparation, education,
and self-expression activities (5). We sought to analyze the
effectiveness of a CCLS in reducing the frequency of daily
anesthesia at our institution, and to quantify the potential

health care payer cost savings of CCLS utilization in the
United States.

Methods and Materials

Patient and treatment characteristics

Deidentified pediatric patient data, including patient age
and requirement of daily anesthesia, were retrospectively
collected under an institutional review boardeapproved
protocol. In this protocol, individual patient data were
restricted such that histologic tumor type and treatment
site were not available for analysis. Patients were cate-
gorized as requiring daily anesthesia if anesthesia was
used for immobilization during any single day throughout
an entire radiation treatment course. Our anesthesia
team’s approach used both inhalational and intravenous
anesthetic agents under the direction of a subspecialized
anesthesiologist, followed by patient recovery in a radia-
tion oncologyespecific nursing unit on site. We identified
738 children (aged �21 years) who received radiation
therapy at our institution from 2006 to 2014. All children
were treated with proton radiation therapy; none received
total body irradiation as part of a bone marrow prepara-
tory regimen. Most of these children were treated to ra-
diation therapy doses between 50.4 and 59.4 GyE with
once-daily fraction sizes of 1.8 GyE. For further data
analysis, we excluded patients aged 0 to 2 and >12 years
(nZ313) because all patients aged 0 to 2 years required
anesthesia, and none of our patients aged >12 years
required anesthesia. In the analyzed cohort of 425 patients
the median age was 7.6 years (range, 3-12.9 years), and
the mean age was 8.5 years. For this study, we retro-
spectively analyzed the frequency of daily anesthesia
before and after employing a CCLS in 2011. For the pre-
CCLS period, the overall median age was 7.5 years
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