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Xitracs Program Report

Program Name: Health Systems Management [HSM]

Reporting Cycle: Jun 1, 2021 to May 31, 2022

1 Is this program offered via Distance Learning?
50-99% Distance/Traditional

2 Is this program offered at an off-site location?
No

2.1 If yes to previous, provide addresses for each location where 50% or more of program
credits may be earned.

3 Example of Program Improvement

2017-2018:

The HSM program began admitting students in fall 2015. The first cohort to graduate was in spring
2018. SEI averages for MSU & SELU are used to address "Ensure student satisfaction with
course instruction: Course SEI averages will aggregate to 3.75 on a 5.0 scale".

Beginning in fall 2015, global mean scores were combined and averaged for student satisfaction
with course instruction from MSU and SELU. The benchmark was met for each semester;
however, the global mean score averages were noted to have dropped to 4.15 in the fall 2017
semester. The global mean score increased to 4.30 in the spring 2018 semester but remained
lower than the previous five semesters, excluding fall 2017.

Even though we are above the benchmark, SELU and MSU will have a meeting to discuss the
fluctuation in global means for satisfaction with course instruction and decide if changes in the
delivery of instruction should be made.

Plan: Communicate findings with MSU and SELU Program Coordinators. Continue to monitor and
evaluate different strategies in the delivery of content.

Results: A decision was made between the two University's Program Coordinators and Faculty to
assess courses taught in fall and spring semesters. Courses were redesigned to include more
interaction between students and faculty. Also, it was decided that faculty would return email or
phone calls within 24 hours during the week and on Monday after the weekend in the hopes of
improving the SEI rates for satisfaction with course instruction.

2018-2019:

After assessing the growing number of students declaring HSM as a major, a decision was made
by both universities to offer HSM courses at each university unless enrollment numbers for a
course was exceptionally low. It was also decided that no more than 30 students would be
allowed in each course. Courses with low enrollment continued to be shared so that the minimum
number of students were met to prevent courses being cancelled and prolonging graduation date.
To ensure course content remained the same between the universities, information was shared
between the faculty at each University. Because the universities would be sharing a minimal
number of courses, a decision was made by SELU to continue from this point on to have separate
evaluations from MSU for faculty and instruction. Fall 18 and Spring 19 evaluations were given at
MSU for courses taught by MSU faculty. The few faculty from SELU teaching MSU students
continued to be evaluated; however, the results remained at MSU as SELU was completing their
own SEI's for their faculty and students.

A curriculum change occurred during the Fall 2018 semester. A decision was made to use the
University Gen Ed requirements for physical science instead of only allowing Chemistry 120
Integrated Chemistry as the only course used to meet the physical science requirement. Students
at both universities were having difficulty scheduling this course due to high enrollment of health
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science majors required to take this chemistry course. HSM students now have more options to
meet the physical science requirements promoting faster progression through the gen ed courses
at each university.

2019-2020:

Further curriculum changes occurred as a result of student and faculty input. Duplication of
information was being taught in some of the courses, as well as, new information was needed to
stay abreast of current trends in healthcare. A curriculum revision was approved. New courses
were added, courses were combined, and concentrations were removed. The new degree is a BS
in Health Systems Management degree that offers courses in a variety of topics including
information from the two concentrations that were deleted - Quality Improvement and Care
Coordination. Faculty and Program Coordinators at SELU and MSU agreed on the changes and
assisted in developing the new courses. HSM graduates are provided with courses that allow a
broader range of information that supports the diverse, ever-changing, healthcare environment.

2020-2021:

COVID-19 requirements and two hurricanes in our area forced changes regarding the internship
part of the HSM program. After discussion with faculty at SELU and MSU, a plan "B" was
established as many healthcare facilities would not allow interns to participate in internships at
their organization or were not open due to damages from two hurricanes in the fall 2020 semester.
Plan "B" requirements were implemented allowing students to meet the revised requirements and
were able to graduate as scheduled.

2021-2022:

HSM courses are taught once a year. When reviewing fall and spring semester course, we
determined that order of courses needed to be rearranged to facilitate student learning in a
succinct manner. HSM 270 Applying Evidence to Improve Healthcare Outcome should be taught
the semester prior to HSM 315 Fundamentals of Healthcare Quality Improvement. A curriculum
change required moving HSM 270 to Spring semesters and HSM 315 to fall semesters.

4 Program Highlights from the Reporting Year

2017-2018:
Spring 2018 - Enrollment and interest in the HSM program continued to grow in the University and
the community of interest.
¢ Enrollment for spring 2018 for MSU: 51, and for SELU: 125. Enrollment continues to grow.
® Due to the high number of students enrolled in HSM 200-level courses for fall 2018, SELU
and MSU will each offer HSM 200-level courses at each University. We will continue to
share HSM 300 and HSM 400-level courses.
®* Community of interest: the seven internship sites used for spring 2018 have agreed to host
interns spring 2019. Three new internship sites contacted program coordinator and would
like to host interns in spring 2019.

2018-2019:
® Enrollment continued to grow each semester.
® Two full time faculty were dedicated to the HSM program due to the increased enrollment
and the increased number of courses taught at both universities.
®* MSU had 13 HSM graduates since Fall 17. An alumni survey was sent to 8 of these
graduates (graduating classes of Fall 17 and Spring 18) during the summer of 2019.
Awaiting results of this survey at the time this report was completed.

2019-2020:

® Enrollment continued to grow each semester.

® Two full time faculty remained in HSM; however, 5 - 6 adjunct faculty are being used due to
the increased enrollment and the increased number of HSM courses taught at MSU.

® MSU had 21 HSM graduates for the 2019-2020 academic year.

® An alumni survey was sent to 8 HSM graduates (graduating classes of Fall 17 and Spring
18) during the summer of 2019. No responses to the surveys were returned.

® Multiple new internship sites hosted the 21 HSM graduates.

¢ Curriculum changes were proposed, concentrations were dropped.
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2020-2021:

® Enroliment continued to grow each semester.

* Two full time faculty remained in HSM; however, 5 - 6 adjunct faculty are being used due to
the increased enrollment and the increased number of HSM courses taught at MSU.

®* MSU had 14 HSM graduates for the 2020-2021 academic year.

¢ Curriculum changes were adopted, new courses were developed, concentrations were
dropped.

®* Temporary changes were implemented for internship programs due to COVID-19
restrictions and extensive damage to Lake Charles and surrounding areas from two major
hurricanes.

* La BOR removed conditional approval from HSM degree; full approval was given.

2021-2022:

® Enrollment continues to grow. 5-6 adjunct faculty are used each semester.

®* Program Coordinator retired and a new Program Coordinator was appointed.

® Hired new HSM faculty. New hire graduated from HSM program at McNeese State
University and received MS in Health Care Administration from LSU Shreveport.

® Established student HSM organization. HSM Student Organization charter membership
began in January 2022.

* Worked with Dept. of Education on Federal Grant Funding Project to provide pay for HSM
Internship hours.

5 Program Mission

The purposes of the HSM program are: to prepare graduates who are able to understand current
and future healthcare industry trends and issues; to develop, communicate, and manage
resources and solutions to challenges for healthcare systems; and to improve overall quality and
outcomes of healthcare systems and services.

6 Institutional Mission Reference

The HSM supports McNeese State University’s mission as an institution dedicated to successful
education of the undergraduate and graduate students and services to the employers and
communities in the southwest Louisiana region. All McNeese programs embrace a broad, general
education foundation and foster studied acquisition of content knowledge, the demonstration of
discipline-specific skills and dispositions. Our mission specifies that among our programs and
services are those in support of allied health fields and industries.

7 Assessment and Benchmark
Assessment: HSM 200 Embedded Questions.

Benchmark: 85% of students will “meet expectations,” or earn a score of 71% (C grade) or higher,
when answering questions related to: the impacts of historical, political, social, and cultural events
on the access to healthcare services.

Outcome Links

Societal impacts on healthcare [Program]
Health Systems Management students will be able to critically evaluate the impacts of historical, political, social,
and cultural events on healthcare trends and healthcare systems.

7.1 Data
Students with 70% or higher final grade Benchmark
for HSM 200 enchmar
Term Met?
# %

Fall 2015 18/19 94.73% Yes

Fall 2016 37/40 92.50% Yes

Fall 2017 33/40 82.5% No

Spring 2018 15/15 100% Yes
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Fall 2018 29/30 96.67% Yes
Spring 2019 42/44 95.45% Yes
Fall 2019 12/17 70.58% Yes
Fall 2020 — — —
Fall 2021 32/38 84.21% No

7.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

In the fall 2017 semester, the average for students passing HSM 200 fell below the
benchmark of 85% to 82.5%. HSM 200 was offered in spring 2018. The benchmark of 85%
was met for the spring 2018 semester as 100% of students passed. Will continue to monitor
for trends. A deficiency noted for three semesters will be addressed and changes will be
made.

2018-2019:

For both the fall 18 and spring 19 semesters, students met the benchmark. No actions are
required at this time. No deficiency was noted for three semesters - no trend was identified.
In addition to the embedded questions in the exams, an assignment was added that
addressed the same concepts. The assignment rubric is attached. The assignment was
added into the fall 19 semester.

2019-2020:

Fall 2019 8/17 students did not make a 71% or higher on the new assignment - reflective
journal addressing Affordable Care Act and Healthy People 2020 Goals. The benchmark was
not met. Since this was the first semester the new assignment was taught, will continue to
assess this assignment for a trend.

2020-2021:

A change was made to the curriculum schedule. HSM 200 is taught in the fall semesters
only. The assignment was due at the beginning of the semester at which time our area
experienced two major hurricanes. Students were unable to complete the assignment. No
data was available.

2021-2022:

Fall 2021 18/38 students did not make a 71% or higher on the assignment - reflective journal
addressing Affordable Care Act and Healthy People 2020 Goals. The benchmark was not
met. Even though this was the second semester that this assignment was used in HSM 200,
students were returning to school after being out for part of the spring 2020 and all of the fall
2020/spring 2021 semesters. We will begin trending this assignment with data from the fall
2021 semester. No actions taken at this time.

Files: See list of attachments to view. (Requires Adobe Reader or compatible viewer).

HSM 200 Assignment 2 Rubric

8 Assessment and Benchmark

Assessment: Students will critique health care management of a real world case study in HSM
210.

Benchmark: 85% of students will “meet expectations,” or earn a score of 71% (C grade) or higher,
when applying and critiquing healthcare management theory to real world case studies.

Outcome Links

Research and Evaluation [Program]
Health Systems Management students will be able to conduct research and evaluation to improve healthcare
outcomes.

Utilize healthcare management principles [Program]
Health Systems Management students will utilize principles of health care management to design and improve
healthcare management programs.
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8.1 Data
Case Study 1:
Students with
Term 70% or higher Benchmark
Met?
# %

Fall 2015 13/15 | 86.66% Yes
Fall 2016 36/37 |97.29% Yes
Fall 2017 41/43 | 95.34% Yes
Fall 2018 17/19 | 89.47% Yes

Fall 2019 14/18 | 77.7% Yes
Fall 2020* | 17/22 | 77.2% Yes
Fall 2021 10/26 62% No

Case Study 2:

Students with

Term 70% or higher | Benchmark
Met?
# %
Fall 2018 8/19 42.10% No
Fall 2019 14/18 77.7% Yes
Fall 2020* 20/22 90% Yes
Fall 2021 5/26 81% No

*New edition of the textbook used beginning Fall 2020

8.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

A revised edition of the textbook was used in fall 2017. The same case study was used;
however, more components were addressed related to new information regarding health care
management and motivation theory from the new edition textbook. 95.34% of students
successfully completed the Case Study Critique assignment (Chapter 3 - Set up for failure?)
with a grade of C or higher. Will continue to monitor and change information as needed.

2018-2019:
95.34% of students successfully completed the Case Study Critique assignment (Chapter 3 -
Set up for failure?) with a grade of C or higher.

To further assess the benchmark, another Case Study Critique was added to the course. The
information within the case study is different but the concepts for answering a second case
study remain the same.

42.10% of students successfully completed the second Case Study Critique - Module Il -
Case Study 2 assignment. The benchmark was not met for this assignment. Because this
was the first time this case study was completed in this course, we will use the case study for
Fall 19 semester and monitor the results.

2019-2020:

Case Study 1 - Benchmark met. 77.7% of students successfully completed Case Study 1. A
new grading rubric was added to assist the student in completing the case study
successfully. Will continue to monitor for another semester to see if more direction is needed
to improved the percentage for this assignment.

Case Study 2 - Benchmark met. 77.7% of students successfully completed Case Study 2.
The percentage increased from Fall 2018. A new grading rubric was added to assist the
student in completing the case study successfully. A decision was made to keep this case
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study in the course since the percentage of success improved. Will continue to monitor for
another semester.

2020-2021:

The two case studies are different in content but format and concept remained the same.
Case study 1 topic - Executive Ethics: Inflating the numbers. Case study 2 topic - Plight After
Oversight of Community Medical Services. The new grading rubrics for the case studies are
attached.

Case Study 1 - Benchmark met. 77.2% of students successfully completed Case Study 1.
Revised grading rubric was used. Since this is the first semester the new case study content
was used, will monitor for trend.

Case Study 2 - Benchmark met. 90% of students successfully completed Case Study 2.
Revised grading rubric was used. Since this is the first semester the new case study content
was used, will monitor for trend.

2021-2022:

Fall 2021 Case Study 1 - Benchmark not met. 62% of students successfully completed Case
Study 1. Revised grading rubric was used. There were 4 students who did not submit the
assignment, which brought the percentage passing down. Will monitor for one more
semester (Fall 2022) and discuss changes if needed.

Case Study 2 - Benchmark met. 81% of students successfully completed Case Study 2.
Revised grading rubric was used. There were 8 students that did not submit the assignment.
5/26 that did submit the assignment did not score 71% or higher. Will monitor for one more
semester (Fall 2022) and discuss changes if needed.

Files: See list of attachments to view. (Requires Adobe Reader or compatible viewer).
HSM 210 Case Study 1 Grading Rubric
HSM 210 Case Study 2 Grading Rubric

9 Assessment and Benchmark

Assessment: Students will complete a critique of research and/or evaluation methods and findings
found in related literature through critique of a research article in HSM 270.

Benchmark: 85% of students will “meet expectations,” or earn a score of 75% (C grade) or higher,
when completing a critique of research and/or evaluation methods and findings found in related
literature.

Outcome Links

Research and Evaluation [Program]
Health Systems Management students will be able to conduct research and evaluation to improve healthcare

outcomes.
9.1 Data
Students with
Term 70% or higher Bel’&zgtn?wark
# %
Spring 2016 | 46/46 100% Yes
Fall 2016 8/10 80% No
Fall 2017 30/31 | 96.8% Yes
Students with
Term 75% or higher Ber"\zgtfgark
# %
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Fall 2018 25/26 | 96.15% Yes
Fall 2019 11/15 73% No
Fall 2020 — — —
Fall 2021 14/15 93% Yes

9.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

30/31 students met expectations for this assignment. 96.8% of students successfully
completed the research article critique assignment with a grade of C or higher. Benchmark
was increased to 75% - assessment will occur in Fall 18 with new benchmark.

2018-2019:

25/26 students met expectations for this assignment. New benchmark of 75% was used. If
students meet the benchmark for this assignment in the fall 19 semester, changes to the
assignment will be discussed and addressed. Attached are the documents student use to
complete this assignment.

2019-2020:

Benchmark of 75% was not met. 11/15 successfully completed the assignment with a score
of 75% or above. The benchmark was increased from the Fall 2018 semester to the Fall 19
semester. The benchmark will remain the same and will be evaluated in the Fall 2020
semester. Since the new benchmark was only measured for one semester, will continue to
monitor for a trend.

2020-2021:

The assignment was not used in the Fall 2020 semester due to the two major hurricanes that
impacted our area early in the semester. The assignments, in HSM 270, were revised to
reflect the time the students had available to complete assignments. Will use the assignment
in the Fall 2021 semester.

2021-2022:

A decision was made to move HSM 270 to the Spring semester in the HSM curriculum. Fall
2021 will be the last time this course will be taught in the fall semester. The benchmark was
met. 93% of students scored a 75% or higher in the Research Article Critique assignment.
Due to the assignment not being used in the Fall 2020 semester, because of two natural
disasters that impacted our area, this is the second time the new benchmark is assessed. Will
monitor for the Spring 2023 semester and make changes as needed.

Files: See list of attachments to view. (Requires Adobe Reader or compatible viewer).

HSM 270 Framework for How to Read and Critique a Research Study
HSM 270 how_to_read_a_research_study_article
HSM 270 research article

10 Assessment and Benchmark

Assessment: Students will analyze data with descriptive statistics through the evaluation and
analysis of varied data assignment in HSM 270.

Benchmark: 75% of students will “meet expectations,” or earn a score of 75% or higher on the
final grade.

Prior to 2019-2020, the benchmark was 75% of students will “meet expectations,” or earn a score
of 71% (C grade) or higher, when analyzing data with descriptive statistics.

Outcome Links

Research and Evaluation [Program]
Health Systems Management students will be able to conduct research and evaluation to improve healthcare
outcomes.

10.1 Data
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Students with
Term 70% or higher Benchmark
Met?
# %
Spring 2016 | 44/46 | 91.3% Yes
Fall 2016 8/10 80% No
Fall 2017 28/32 87.5% Yes
Fall 2018 26/26 100% Yes
Students with
Term 75% or higher Benchmark
Met?
# %
Fall 2019 11/15 73.3% No
Fall 2020 26/29 | 89.6% Yes
Fall 2021 14/15 93% Yes

10.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

In fall 2017, 28/32 students met expectations for the descriptive data analysis assignment.
87.5% of students successfully completed the descriptive data analysis assignment with a
grade of C or higher. A new edition of the textbook will be used for the fall 2018 semester.
The assignment will be revised to reflect the changes in the textbook.

2018-2019:

In fall 2018, 26/26 students met expectations for the descriptive data analysis assignment.
100% of students successfully completed the descriptive data analysis assignment with a
grade of C or higher. The assignment remained the same; however, the page numbers,
information within the chapter, and the chapter numbers were changed. The benchmark of
70% will be raised to 75% for evaluating the fall 2019 descriptive data analysis assignment.

2019-2020:

Benchmark not met; 73.3% of students successfully completed the course with a final grade
of 75% or higher. A final grade in this course provides a better analysis of meeting
expectations for analyzing data with descriptive statistics.

2020-2021:

Benchmark met; 89.76% of students successfully completed the course with a final grade of
75% or higher. Will continue to monitor for trends in fluctuations of students successfully
completing this course.

2021-2022:

Benchmark met; 93% of students successfully completed the course with a 75% or higher.
This is the second time this benchmark was measured and met the benchmark. HSM 270
will be assessed Spring 2023 as the course is moved in the curriculum to the spring
semester. Will continue to monitor and make changes if needed. If the benchmark is met for
a third consecutive semester, the benchmark will be increased to 80% of students will "meet
expectations," or earn a score of 75% or higher on the final grade.

11 Assessment and Benchmark HSM 315 Certificate of Completion

Assessment: Students will complete an Institute for Healthcare Improvement (IHI) webinar course
(QI: 101 or its equivalent) and receive a certificate of completion. Students will receive 100% if
proof of certificate is provided and a zero for the assignment if certificate is not provided.

Benchmark: 85% of students will "meet expectations" by receiving a certificate of completion.
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Outcome Links

Research and Evaluation [Program]
Health Systems Management students will be able to conduct research and evaluation to improve healthcare

outcomes.
11.1 Data
Students receiving
Term certificate of completion | Benchmark
Met?
# %
Fall 2021 19/22 86.36% Yes

11.1.1 Analysis of Data and Plan for Continuous Improvement

2021-2022:

19/22 86.36% students submitted proof of certificate of completion from the Institute for
Healthcare Improvement (IHI Webinar course) Q101 or equivalent during the fall semester.
This is an assignment required in HSM 315 Fundamentals of Healthcare Quality
Improvement. This course is taught in the fall semester each academic year. Will continue to
monitor this assignment and make changes as needed.

12 Assessment and Benchmark

Assessment: Students will analyze data with descriptive statistics through the evaluation and
analysis of varied data assignment in HSM 375.

Benchmark: 85% of students will "meet expectations" when analyzing data with descriptive
statistics.

Outcome Links

Research and Evaluation [Program]
Health Systems Management students will be able to conduct research and evaluation to improve healthcare

outcomes.
12.1 Data
Students with Benchmark
Term 70% or higher er:\;l:etrgar
# %

Fall 2016 16/16 100% Yes
Spring 2017 | 20/30 93% Yes
Spring 2018 | 20/20 100% Yes
Spring 2019| 16/18 88% Yes
Spring 2020 | 25/25 100% Yes
Spring 2021 | 17/17 100% Yes
Spring 2022 | 18/18 100% Yes

12.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

100% of MSU/SELU students successfully completed the course with a grade of C or higher.
New topics were added to the course information to stay current with present healthcare data
trends.

2018-2019:

88.88% of students successfully completed the course with a grade of C or higher. This
course is taught by SELU faculty. The course content and assignments were revised to
address current trends and issues. New content included skills and competencies required
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for health data structures, usage and data collection tools, data quality assessment and
integrity, types and content of health records, and addressed health information standards
and regulations for documentation.

2019-2020:

This is the first semester the course was taught by MSU faculty for MSU students.
Benchmark met; 100% of MSU students successfully completed the course with a grade of C
or higher. New topics and quizzes were added to the course information to stay current with
present healthcare data trends.

2020-2021:

Benchmark met; 100% of MSU students successfully completed the course with a grade of C
or higher. Discussed concerns with the rigor of this course with the faculty teaching the
course. It was decided to add more data analysis assignments/case studies to the course to
give the students opportunities to apply course information to real life case studies. Course
assignments will be revised for the Spring 2022 semester.

2021-2022:

Benchmark met; 100% of MSU students successfully completed the course with a grade of C
or higher in HSM 375 Data Management. A new faculty member taught this course for
Spring 2022. Discussed rigor of course with faculty and Program Coordinator. A decision
was made to revise the course to reflect higher levels of data analysis for assignments. New

Program Coordinator will work with new faculty member to revise the assignments for HSM
375.

13 Assessment and Benchmark
Assessment: HSM 420 Embedded Questions.

Benchmark: 85% of students will “meet expectations,” or earn a score of 70% or higher, when
answering questions related to: the impacts of historical, political, social, and cultural events on
the access to healthcare services.

Outcome Links

Societal impacts on healthcare [Program]
Health Systems Management students will be able to critically evaluate the impacts of historical, political, social,
and cultural events on healthcare trends and healthcare systems.

Utilize healthcare management principles [Program]

Health Systems Management students will utilize principles of health care management to design and improve
healthcare management programs.

13.1 Data
Students with
Term 70% or higher Benchmark
Met?
# %
Fall 2016* 718 87.5% Yes

Fall 2017 30/40 | 88.23% Yes
Fall 2018 40/42 195.23% Yes

Fall 2019 19/19 100% Yes
Fall 2020 23/24 195.83% Yes
Fall 2021 17/17 100% Yes

*HSM 420 offered in Fall 2016 for the first time.

13.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:
88.23% of MSU/SELU students successfully completed the course with a grade of C or
higher. Course content was assessed for relevance to Health Systems Management
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environments. Revisions to course content and layout were required to specifically address
innovation in healthcare environments.

2018-2019:

95.23% of MSU/SELU students successfully completed the course with a grade of C or
higher. HSM 420 was taught by SELU. Questions were embedded in the final exam and
assignments. The final grade was used to evaluate this assessment.

2019-2020:

100% of MSU students successfully completed the course with a grade of C or higher. HSM
420 was taught by MSU. Questions were embedded in the final exam and assignments. The
final grade was used to evaluate this assessment. This is the last time this course will be
taught as a 2 credit hour course. Beginning in fall 2020, HSM 420 will be a 3 credit hour
course.

2020-2021:

95.83% of MSU students successfully completed the course with a grade of C or higher.
Questions were embedded in the final exam and assignments. Assignments were added and
/or revised to meet the 3 credit hour requirements; however, damage from hurricanes closed
the campus for part of the semester. Students were unable to complete all of the
assignments that were required for this course. Faculty, teaching this course, was notified to
have students complete all the assignments for the upcoming fall semester. The final grade
was used to evaluate this assessment. Will continue to monitor and assess for trends due to
revisions in assignments and for completion of all assignments during a normal, 16 week
semester.

2021-2022:

100% of students successfully completed HSM 420 with a grade of C or higher. All
assignments were taught as originally designed for the 16 week semester. The final grade
was used to evaluate this assessment. Will continue to monitor this course for trends and to
implement new content as new trends and issues in healthcare arises.

14 Assessment and Benchmark HSM 420 Case Study Critique

Assessment: Students will critique healthcare management of a real-world case study in HSM
420. The Healthcare Feasibility Study Discussion Forum was revised to contain two important
components and is used in two different assessments:

1. Discuss the components needed to create a healthcare feasibility study as relates to
developing a healthcare business plan (Assessment and Benchmark field #14).

2. ldentify the steps for writing a business plan as discussed in the video “How to write a
business plan to start your own business” and summarize how these steps could be applied
to writing a healthcare business plan (Assessment and Benchmark field #15).

Benchmark: 85% of students will "'meet expectations” or earn a score of 75% or higher when
applying healthcare management theory to real-world case studies (i.e., Healthcare Feasibility
Case Study - components to create a healthcare feasibility study).

Prior to 2021-2022, the benchmark was 85% of students will “meet expectations” or earn a score
of 70% or higher when applying and critiquing healthcare management theory to real-world case
studies.

Outcome Links

Research and Evaluation [Program]
Health Systems Management students will be able to conduct research and evaluation to improve healthcare
outcomes.

Utilize healthcare management principles [Program]
Health Systems Management students will utilize principles of health care management to design and improve
healthcare management programs.

14.1 Data
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Students with
Term 70% or higher | Benchmark
m v Met?
0
Fall 2016 718 87.5% Yes
Fall 2017 25/33* | 75.75% No
Fall 2018 40/42 | 95.23% Yes**
Fall 2019 18/19 | 94.73% Yes
Fall 2020 21/24 | 87.5% Yes
*One withdrew from the course.
**See 14.1.1 for explanation.
Students with
Term 75% or higher | Benchmark
m % Met?
0
Fall 2021 16/17 94% Yes

14.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

75.75% of MSU/SELU students successfully completed the Case Study Critique
(Healthcare Feasibility Study) assignment with a grade of C or higher in HSM 420. The
percentage fell below the benchmark. This is the second time this course was taught in the
HSM curriculum. SELU faculty will teach HSM 420 for the Fall 2018 semester.

2018-2019:

HSM 420 was taught at SELU for the fall 2018 semester. The Healthcare Feasibility Study
was not included in the assignments developed for this semester by SELU faculty.
However, an assignment addressed the components needed to create a healthcare
feasibility study as it related to the development of a healthcare business plan. 95.23% MSU
/SELU students successfully completed the assignment with a grade of "C" or higher.

HSM 420 will be taught by MSU faculty in future semesters. The Program Coordinator at
MSU added a Feasibility Case Study discussion forum for the fall 2019 semester.

2019-2020:
Benchmark met; 94.73% of MSU students completed the Healthcare Feasibility Study
Discussion Forum with a grade of "C" or higher. Will monitor for trends in scores.

2020-2021:

Benchmark met; 87.5% of MSU students completed the Healthcare Feasibility Study
Discussion Forum with a grade of "C" or higher. Even though the semester was shortened
due to the damaging effects of the hurricane, MSU students were able to complete the
Healthcare Feasibility Study Discussion Forum. The benchmark for this assignment will be
increased to 85% of students completing this assignment with a 75% or higher. The new
benchmark will be monitored for trends and revised as needed.

2021-2022:

HSM 420 Feasibility Study Discussion Forum had another component added. With the new
components added and the increased benchmark of 85%, the benchmark was met. 85% of
students completed the assignment with a 75% or higher. Will continue to monitor for
another fall semester and make changes as needed.

Files: See list of attachments to view. (Requires Adobe Reader or compatible viewer).

HSM 420 Module 6 DF Feasibility Study

15 Assessment and Benchmark HSM 420 Theoretical Program Design
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Assessment: Students will critique healthcare management of a real-world case study in HSM
420. The Healthcare Feasibility Study Discussion Forum was revised to contain two important
components and is used in two different assessments:

1. Discuss the components needed to create a healthcare feasibility study as relates to
developing a healthcare business plan (Assessment and Benchmark field #14).

2. ldentify the steps for writing a business plan as discussed in the video “How to write a
business plan to start your own business” and summarize how these steps could be applied
to writing a healthcare business plan (Assessment and Benchmark field #15).

Benchmark: 85% of students will "'meet expectations" or earn a score of 75% or higher when
applying healthcare management theory to real-world case studies (i.e., Healthcare Feasibility
Case Study - components to create a healthcare feasibility study).

Prior to 2021-2022, the benchmark was 85% of students will “meet expectations” or earn a score
of 70% or higher when applying and critiquing healthcare management theory to real-world case
studies.

Outcome Links

Utilize healthcare management principles [Program]
Health Systems Management students will utilize principles of health care management to design and improve
healthcare management programs.

15.1 Data
Students with
Term 70% or higher Benchmark
Met?
# %
Fall 2016 8/8 100% Yes
Fall 2017 31/32 97% Yes

Fall 2018 40/42 | 95.23% Yes
Fall 2019 18/19 | 94.73% Yes

Fall 2020 21/24 | 87.5% Yes
Students with
Term 75% or higher Benchmark
Met?
# %
Fall 2021 16/17 94% Yes

15.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

97% of MSU/SELU students successfully completed the theoretical program design
(Business Plan) assignment with a grade of C or higher in HSM 420. This was the second
time this course was taught in the HSM curriculum. The assignment will be reviewed and
revised as needed.

2018-2019:

HSM 420 was taught at SELU for the fall 2018 semester. The development of a business
plan assignment was modified by SELU faculty, into a discussion forum question. The
guestion addressed the components needed to create a healthcare feasibility study as it
related to the development of a healthcare business plan. This healthcare business plan
was used to evaluate 95.23% MSU/SELU students successfully completed the assignment
with a grade of "C" or higher.
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HSM 420 will be taught by MSU faculty in future semesters. The Program Coordinator at
MSU added healthcare feasibility Study/Business Plan discussion forum for the fall 2019
semester.

2019-2020:
Benchmark met; 100% of MSU students completed the Healthcare Feasibility Study
Discussion Forum with a grade of "C" or higher. Will monitor for trends in scores.

2020-2021:

Benchmark met; 100% of MSU students completed the Healthcare Feasibility Study
Discussion Forum with a grade of "C" or higher. Even though the semester was shortened
due to the damaging effects of the hurricane, MSU students were able to complete the
Healthcare Feasibility Study Discussion Forum. The benchmark for this assignment will be
increased to 85% of students completing this assignment with a 75% or higher. The new
benchmark will be monitored for trends and revised as needed.

2021-2022:

Benchmark met; 94% of MSU students completed the Healthcare Feasibility Study
Discussion Forum with a grade of "C" or higher. The benchmark for this assignment was
increased to 85% of students completing this assignment with a 75% or higher. The new
benchmark will be monitored for trends and revised as needed for two more semesters.

Files: See list of attachments to view. (Requires Adobe Reader or compatible viewer).

HSM 420 Module 6 DF Feasibility Study
16 Assessment and Benchmark

Assessment: Design and evaluation of program in HSM 480 - Project Management Fundamentals
for Healthcare Systems.

Benchmark: 85% of students will “meet expectations” when designing and evaluating healthcare
management programs.

Outcome Links

Employment or Grad School Preparedness [Program]
Health Systems Management students will demonstrate preparedness for employment or graduate school in
Healthcare Management, Healthcare Quality Improvement, Care Coordination or closely related field.

Utilize healthcare management principles [Program]
Health Systems Management students will utilize principles of health care management to design and improve
healthcare management programs.

16.1 Data
Students with
Term 70% or higher | Benchmark

Met?

# %
Spring 2018* | 20/20 100% Yes
Spring 2019 3/3 100% Yes
Spring 2020 | 12/12 100% Yes
Spring 2021 | 16/18 | 88.88% Yes
Spring 2022 | 19/19 100% Yes

Spring 2023

*Includes SELU students

16.1.1 Analysis of Data and Plan for Continuous Improvement

2017-2018:

100% of MSU/SELU students successfully completed the course with a grade of C or
higher. The course is taught by SELU and uses a case study to simulate the development of
a vaccination project regarding an epidemic in the United States. The vaccination project is
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a semester long project that required several assignments to be completed during the
semester culminating into a final exam grade. This assignment includes research,
teamwork, designing a plan for vaccinating high risk populations at an organization and in
the community, creating an outline for the project, and writing a 12-14 page paper.

2018-2019:

100% of MSU/SELU students successfully completed the course with a grade of C or
higher. The vaccination project was modified to include a powerpoint presentation of the
completed project.

2019-2020:
100% of MSU students successfully completed the course with a grade of C or higher. Will
continue to monitor for any trends due to the change in requirements for the project.

2020-2021:

88.88% of MSU students successfully completed the course with a grade of C or higher.
The name of the project was changed to research project. The requirements for the
Research Project Paper, the grading rubric, and the outline requirements are attached. Will
continue to monitor for one more semester for trends. The benchmark will be changed as
needed.

2021-2022:

Spring 2022 - 100% of MSU students successfully completed the course with a grade of C
or higher. The new project and requirements were used to evaluate this benchmark. The
requirements for the new Research Project paper, grading rubric, and outline requirements
are attached. This course will continue to be monitored and changes will be made as
needed.

Files: See list of attachments to view. (Requires Adobe Reader or compatible viewer).
Research Project Paper

Research Project Paper Grading Rubric
Research Project Paper Outline
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End of report
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Module 6 DF - Initial post due 11/4/19 11:55 pm; Two responses to peers due 11/8/19 11:55 pm

Read the article posted under Module 6 - "The Feasibility Study and Strategic Planning Process in Healthcare". View the two videos - "Importance of Feasibility Studies/IMS marketing" and "How to write a business plan to start your own business".

In the initial post:

1. Discuss the components needed to create a healthcare feasibility study as relates to developing a healthcare business plan. 

2. Identify the steps for writing a business plan as discussed in the video “How to write a business plan to start your own business”. 

3. Summarize how these steps could be applied to writing a healthcare business plan.

[bookmark: _GoBack]Post your initial post by             Respond to two of your peers' postings by 11:55 pm. References should be cited in APA format at the end of your initial post.




Module 6 DF - Initial post due 11/4/19 11:55 pm; Two responses to peers due 11/8/19 11:55 pm

Read the article posted under Module 6 - "The Feasibility Study and Strategic Planning Process in Healthcare". View the two videos - "Importance of Feasibility Studies/IMS marketing" and "How to write a business plan to start your own business".

In the initial post:
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[bookmark: _Hlk39147331][bookmark: _Hlk39153099][bookmark: _GoBack]Research Project 

Grading Rubric



The  Center for Disease Control (CDC) is concerned with the potential outbreak of Hepatitis C in the United States. They believe it could become a public health emergency if not contained. As the illness is predominately found in the homeless and drug users, the authorities at the CDC have decided to test high risk populations in the US and begin treatment plans. You are on the team to create the plan for this project and its implementation in your community.

[bookmark: _Hlk39156622]Total points = 100 



Follow this outline to complete your Research Project Paper. It is recommended that you use the sections as headings for your paper.



3 points *Format for Paper: Title page, Body of paper - use headings for each section as listed in the outline, Reference page

2 points *Length of Paper: At least 10 pages but no more than 12 pages including your title page and reference page.

5 points Grammatical Errors, Spelling errors, Sentence Structure, Paragraph length, APA format within body of paper and reference list. (Information related to the above topics may be found in the APA textbook. Use spell check, assess paragraph length, and proofread your paper prior to submitting).

I  	Title page – must be formatted as follows: 5 points

	

		Name of Student

		Research Project 

		HSM 480 or HSM 481

		Due Date



		Running head: Research Project Students name (Use this format for your running head)





III  	Introduction 5 points



IV  	History & Background: Hepatitis C 5 points



V  	History & Background: Center for Disease Control (CDC) 5 points



VI  	Goal/Aim of the Project: at least 4 goals required 8 points – 2 points for each goal



VII 	Risks & Benefits of the Project 5 points 



VIII  Budget: Financial implications, Funding for project (grants, national health organizations, community assistance, etc.) 10 points



IX 	High Risks Populations: Targeted by the Project and why they are  high risk 5 points



X 	Ethical Issues associated with the project and the need for the Institutional Review Board’s approval 7 points



XI 	Informed Consent for the targeted population. Discuss what should be included in the informed consent. Informed Consent Form for Research – Example https://authorizationforms.com/consent/informed-research-example/
5 points



XII 	Implementation of the Project; consider the role of Information Technology (IT) in the project. How would you use IT for this project? Address time, money, and personnel needed to implement project. 10 points



[bookmark: _Hlk39155192][bookmark: _Hlk39227613][bookmark: _Hlk39157409][bookmark: _Hlk39224639][bookmark: _Hlk39228457]XIII 	Methods & Tools used for implementation: name the methods and tools you use. 5 points (For instance, how was the study conducted, methods used to collect the data, what tools were used to collect and analyze the data, etc. Surveys interviews, SPSS, etc.)



XV 	Monitoring & Evaluation; ongoing as continuous quality improvement. How will you measure the project goals? 5 points



XVI 	Conclusion & Future Expectations 5 points



XVII Reference List *APA format: (3 references are required in addition to your textbook).  5 points


[bookmark: _GoBack]HSM 480

Research Project Outline for Research Project Paper



Follow this outline to complete your Research Project Paper. It is recommended that you use the sections as headings for your paper. To receive full credit for this project, each topic must be addressed. 



I  	Title page – must be formatted as follows:

	

	Name of Student

	Research Project 

	HSM 480 

	Due Date



	Running head format: Research Project Students name



III  	Introduction



IV  	History & Background: Hepatitis C



V  	History & Background: Center for Disease Control (CDC)



VI  	Goal/Aim of the Project: at least 4 goals required



VII 	Risks & Benefits of the Project, 



VIII  Budget: Financial implications, Funding for project (grants, national health organizations, community assistance, etc.)



IX 	High Risks Populations Targeted by the Project and why they are  high risk



X 	Ethical Issues associated with the project and the need for the Institutional Review Board’s approval



XI 	Informed Consent for the targeted population. Discuss what should be included in the informed consent. Informed Consent Form for Research – Example https://authorizationforms.com/consent/informed-research-example/


XII 	Implementation of the Project; consider the role of Information Technology (IT) in the project. How would you use IT for this project? Address time, money, and personnel needed to implement project.



XIII 	Methods & Tools used for implementation: name the methods and tools you use.



XV 	Monitoring & Evaluation; ongoing as continuous quality improvement. How will you measure the project goals?



XVI 	Conclusion & Future Expectations



XVII Reference List 




HSM 480

Total points = 100

Research Project

[bookmark: _GoBack]The Center for Disease Control (CDC) is concerned with the potential outbreak of Hepatitis C in the United States. They believe it could become a public health emergency if not contained. As the illness is predominately found in the homeless and drug users, the authorities at the CDC have decided to test high risk populations in the US and begin treatment plans. You are on the team to create the plan for this project and its implementation in your community.

Follow the Research Project Outline on Moodle to complete your paper. Research the topic - Hepatitis C, The Center for Disease Control, and other topics that will provide you with a complete data collection for this project

*APA format: APA format (3 references are required in addition to your textbook).  

*Length of Paper: At least 10 pages but no more than 12 pages including your title page and reference page.

*Format for Paper: Title page, Body of paper - use headings for each section as listed in the outline, Reference page.




		[bookmark: _GoBack]HSM 200 Assignment 2 Rubric

		Your Score



		1. Chapter 2 Online Quiz:

a. 10 Multiple Choice Questions-(5 points each)

b. Attach document with definition of 5 Key Terms at the end of Chapter 2 to the key terms link (15 points)

Total Possible Points = 65 points



2. Reflective Journal-Answer these questions:

a. Every 10 years, the public health sector creates an elaborate set of targets for health status improvements in the United States.  Healthy People 2010 failed to meet 85 percent of Healthy People 2000’s goals. Is there merit for establishing several hundred more objectives for Healthy People 2020, or are these simply academic exercises?  What are your opinions about how to energize the Healthy People goals among providers and the American public? (15 points)



b. Discuss at least 2 major goals of the ACA.(10 points)

c. As evidenced by the ACA and prior legislative attempts to address problems of the healthcare system such as access to healthcare, these attempts are always met by shifting alliances among well-financed and self-serving lobbyists groups.  How in the American system of politics, can consumers get more support related to problems in healthcare? (10 points)



d. You must use correct spelling, grammar, & APA.  I may deduct points for typos, grammar, and/or spelling errors.  The post should be clear, focused, well organized and complete.  

               Total Possible Points = 35 points



Total = 100 points

		

1. _______  points              











2.  _______ points















 









































Total = _______ points








HSM 210 Module 1 Case Study 1 – Executive Ethics: Inflating the Numbers – Grading Rubric

Pointers for receiving full credit for answers

Format for information placed at the top of your assignment

Name

Assignment Name

[bookmark: _GoBack]Semester/Year 

HSM 210



Use your textbook (FIRST) to support your answers! Videos, articles, etc. may be used to supplement the information from your textbook but must be referenced as citations in the body of the paper and in the reference list.



Answer all questions substantially – provide rationales for your answers, cite information with references, place references in reference list. Use APA textbook or APA reference sheets located on HSM 210 Moodle cite for correct format for references and citations.



Proofread and edit your submissions – use word spell check and grammar check, make the corrections accordingly. The APA textbook has information related to improvement of writing skills and mechanics of style, in addition to crediting sources and reference examples. Pay close attention to the information related to plagiarism and self-plagiarism.



Read instructions and submit before the due date and time. Do not wait until the last minute to submit your assignment!



Follow the grading rubric as you complete your assignment. This may prevent point deductions! 



Grading rubric - Total points = 50/50

Content: 40/40 points

8 points for each answer

(5 points) Grasp of subject matter 

(3 points) Rationales included support answer 



Format: 3/3 points 

Question and answer format

Reference page

Name on paper 



Structure Mechanics: 5/5 points

Applies standard grammar and mechanics

Develops effective sentence structure

Reflects careful proofreading and editing



Research: 2/2 points 

Use of peer reviewed information to support answers– textbook required; outside sources recommended



Correct APA format for citations within text and for reference list – use the help posted in Moodle for APA format.






HSM 210 Module III - Case Study 2 Plight after Oversite of Community Medical Services – Grading Rubric

Pointers for receiving full credit for answers

Format for information placed at the top of your assignment

Name

Assignment Name

[bookmark: _GoBack]HSM 210



Use your textbook (FIRST) to support your answers! Videos, articles, etc. may be used to supplement the information from your textbook but must be referenced as citations in the body of the paper and in the reference list.



Answer all questions substantially – provide rationales for your answers, cite information with references, place references in reference list. Use APA textbook or APA reference sheets located on HSM 210 Moodle cite for correct format for references and citations.



Proofread and edit your submissions – use word spell check and grammar check, make the corrections accordingly. The APA textbook has information related to improvement of writing skills and mechanics of style, in addition to crediting sources and reference examples. Pay close attention to the information related to plagiarism and self-plagiarism.



Read instructions and submit before the due date and time. Do not wait until the last minute to submit your assignment!



Follow the grading rubric as you complete your assignment. This may prevent point deductions! 



Grading rubric - Total points = 50/50

Content: 40/40 points

8 points for each answer

(5 points) Grasp of subject matter 

(3 points) Rationales included support answer 



Format: 3/3 points 

Question and answer format

Reference page

Name on paper 



Structure Mechanics: 5/5 points

Applies standard grammar and mechanics

Develops effective sentence structure

Reflects careful proofreading and editing



Research: 2/2 points 

Use of peer reviewed information to support answers– textbook required; outside sources recommended

Correct APA format for citations within text and for reference list



Textbook:

Author, A. A. (year). Title of work. City, St.: Publisher Name

Example:

Buchbinder, S.B., Shanks, N.H., & Kite, B. J. (2021). Introduction to healthcare management (4th ed.). Burlington, MA: Jones & Bartlett Learning.


$
ANR

8515 GEORGIA AVENUE, SUITE 400 KAREN A. DaLEy, PuD, MPH, RN, FAAN
AMERICAN NURSES SILVER SPRING, MARYLAND 20910-3492 PRESIDENT
ASSOCIATION 301 628-5000 » Fax 301 628-5001
www.NursingWorld.org MAaRLA J. WESsTON, PHD, RN

CHIEF EXECUTIVE OFFICER

Framework for How to Read and Critique a Research Study

1. Critiquing the research article

a. Title—Does it accurately describe the article?
Abstract — Is it representative of the article?
Introduction — Does it make the purpose of the article clear?
Statement of the problem — Is the problem properly introduced?
Purpose of the study — Has the reason for conducting the research been
explained?

® oo o

f. Research question(s) — Is/are the research question(s) clearly defined and if
not, should they be?

g. Theoretical framework —Is the theoretical framework described? If there is
not a theoretical framework, should there be?

h. Literature review — Is the literature review relevant to the study,
comprehensive, and include recent research? Does the literature review
support the need for the study?

i. Methods — Is the design appropriate for the study? Does the sample fit with
the research design and is the size sufficient? Was a data collection
instrument needed? How were data collected? Were reliability and validity
accounted for?

j.  Analysis — Is the analytical approach consistent with the study questions and
research design?

k. Results — Are the results presented clearly in the text, tables and figures? Are
the statistics clearly explained?

I. Discussion - Are the results explained in relationship to the theoretical
framework, research questions, and the significance to nursing?

m. Limitations — Are the limitations presented and their implications discussed?

n. Conclusion — Are there recommendations for nursing practice, future
research, and policymakers?

2. Determine the level and quality of the evidence using a scale (several can be found
in ANA’s Research Toolkit www.nursingworld.org/Research-Toolkit/Appraising-the-
Evidence)

3. Decide if the study is applicable to your practice
a. Can you use the results and recommendations in your practice?

Prepared by Louise Kaplan, PhD, ARNP, FNP-BC, FAANP
Senior Policy Fellow, Department of Nursing Practice and Policy
Louise.kaplan@ana.org



http://www.nursingworld.org/Research-Toolkit/Appraising-the-Evidence

http://www.nursingworld.org/Research-Toolkit/Appraising-the-Evidence




How to Read a Research Study Article

Know the structure of a research study article.

A research study article will consistently contain the following sections
Abstract, Introduction, Methods, Results, Discussion, and References.
Some section names may change slightly, e.g. Methods might be Research
Methods or Methodology. If you don't find these sections in a journal
article, then you don't have a research study article.

Know what each section contains.

ABSTRACT

Summary of the key points of the article: the purpose of the study and a
hypothesis, the methodology used, who was studied, and the findings. Read
this first, but don't rely on it solely to draw conclusions about the study.

INTRODUCTION

Contains a survey of the relevant background for a study, a context for the
study, and the hypothesis (i.e. the specific predictions to be tested). It will
also usually contain a review of prior studies related to the same topic.

METHODS

Describes the approach taken in the study. This section provides detailed
information about the research instrument used, (e.g. questionnaire),
subjects (e.g. women between the ages of 50 and 70), procedures, and the
approach to data analysis.

RESULTS

Data is summarized in this section, and relationships among variables and/or
differences among groups are reported. These analyses should directly
reflect the predictions originally described in the Introduction. Further
comparisons may also be included to clarify findings or to explore
unanticipated findings.





DISCUSSION

Results are summarized in narrative form as opposed to statistics or
numbers. The ways in which the study's results coincide with the hypothesis
and previous studies will also be discussed, as well as suggestions for the
need for further studies on the fopic.

REFERENCES

Listing of the sources cited in the article such as books and articles, as well
as sources not directly used but are relevant to the topic. NOTE: Use the
Reference list to find still other sources on your topic!

Now you're ready to read.

Not first to last page, unless you're really familiar with the topic. Instead,
1. Start with the Abstract for an overview.

2. Read the first paragraph or so of the Introduction to get a sense of
the issue. Go to the last paragraph to read the hypothesis.

Skim the Discussion o see how the study furned out.

4. Now, go back to the middle part for the details. Read the Methods
section carefully and plan to reread it, even a couple of times to
digest it all.

5. Then, read the Results section. You may want to turn to the

Discussion section for clarification of what the reported statistics

demonstrate. Don't get bogged down in the details of either the

Methods or the Results section, but try to get a good idea of how the

hypotheses were tested.

Read the Discussion section more closely.

7. Finally, read the whole article, first page to last page. Reread for the
greatest comprehension.

w

o

Adapted from: Franzoi, S.L. & Ratlif-Crain, J. (2003). Guide to reading research articles. In

Instructor's manual to accompany social psychology. 3rd ed. (pp.29-30). Boston:McGraw-
Hill.
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ORIGINAL ARTICLE

Reduction in Late Mortality among 5-Year
Survivors of Childhood Cancer

Gregory T. Armstrong, M.D., M.S.C.E., Yan Chen, M.M., Yutaka Yasui, Ph.D.,
Wendy Leisenring, Sc.D., Todd M. Gibson, Ph.D., Ann C. Mertens, Ph.D.,
Marilyn Stovall, Ph.D., Kevin C. Oeffinger, M.D., Smita Bhatia, M.D., M.P.H.,
Kevin R. Krull, Ph.D., Paul C. Nathan, M.D., Joseph P. Neglia, M.D., M.P.H.,
Daniel M. Green, M.D., Melissa M. Hudson, M.D., and Leslie L. Robison, Ph.D.

ABSTRACT

BACKGROUND

Among patients in whom childhood cancer was diagnosed in the 1970s and 1980s,
18% of those who survived for 5 years died within the subsequent 25 years. In recent
decades, cancer treatments have been modified with the goal of reducing life-threat-
ening late effects.

METHODS

We evaluated late mortality among 34,033 patients in the Childhood Cancer Survivor
Study cohort who survived at least 5 years after childhood cancer (i.e., cancer diag-
nosed before the age of 21 years) for which treatment was initiated during the period
from 1970 through 1999. The median follow-up was 21 years (range, 5 to 38). We
evaluated demographic and disease factors that were associated with death from
health-related causes (i.e., conditions that exclude recurrence or progression of the
original cancer and external causes but include the late effects of cancer therapy) using
cumulative incidence and piecewise exponential models to estimate relative rates and
95% confidence intervals.

RESULTS

Of the 3958 deaths that occurred during the study period, 1618 (41%) were attributable
to health-related causes, including 746 deaths from subsequent neoplasms, 241 from
cardiac causes, 137 from pulmonary causes, and 494 from other causes. A reduction
in 15-year mortality was observed for death from any cause (from 12.4% in the early
1970s to 6.0% in the 1990s, P<0.001 for trend) and from health-related causes (from
3.5% to 2.1%, P<0.001 for trend). These reductions were attributable to decreases in
the rates of death from subsequent neoplasm (P<0.001), cardiac causes (P<0.001), and
pulmonary causes (P=0.04). Changes in therapy according to decade included reduced
rates of cranial radiotherapy for acute lymphoblastic leukemia (85% in the 1970s, 51%
in the 1980s, and 19% in the 1990s), of abdominal radiotherapy for Wilms’ tumor
(78%, 53%, and 43%, respectively), of chest radiotherapy for Hodgkin’s lymphoma
(87%, 79%, and 61%, respectively), and of anthracycline exposure. Reduction in treat-
ment exposure was associated with reduced late mortality among survivors of acute
lymphoblastic leukemia and Wilms’ tumor.

CONCLUSIONS
The strategy of lowering therapeutic exposure has contributed to an observed decline
in late mortality among 5-year survivors of childhood cancer. (Funded by the National
Cancer Institute and the American Lebanese—Syrian Associated Charities.)
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The NEW ENGLAND JOURNAL of MEDICINE

N THE 1960S, FEWER THAN HALF THE CHIL-

dren in whom cancer was diagnosed were

still alive 5 years later.! Now, more than 83%
of patients with a childhood cancer in the
United States become 5-year survivors of the
disease.? As a result, in 2013 it was estimated
that there were more than 420,000 survivors of
childhood cancer in the United States and that
by the year 2020 this number would surpass
500,000.3 Increased success in the treatment of
childhood cancers has been achieved through
the systematic conduct of clinical trials to assess
the efficacy of multimodal approaches involving
combination chemotherapy, radiotherapy, and
surgery, along with increased expertise in sup-
portive care.*® Five-year overall survival has been
the primary benchmark of therapeutic success.
However, as 5-year survival rates increased, it
became clear that long-term survivors of child-
hood cancer were at increased risk for severe and
life-threatening therapy-related late effects®® and
excess late mortality (i.e., death >5 years after
diagnosis).”*® Previous results from the Child-
hood Cancer Survivor Study (CCSS) showed that
by 30 years after the diagnosis of childhood
cancer, 18% of 5-year survivors had died.”

In more recent decades, risk stratification of
therapy has increasingly guided the design of
treatment regimens for the majority of pediatric
cancers. Recent expansion of the CCSS cohort,
which now includes survivors in whom cancer
was diagnosed from 1970 through 1999, provides
an excellent opportunity to evaluate changes over
time in therapy and the effect of these changes
on overall and cause-specific late mortality.

METHODS

POPULATION

The CCSS is a multi-institutional, retrospective,
hospital-based cohort study, with longitudinal
follow-up of survivors of childhood cancer that
was diagnosed and treated at 31 institutions in
the United States and Canada (https://ccss.stjude
.org). The 34,033 eligible patients in our study
included those who had received a diagnosis of
cancer before the age of 21 years, with initial
treatment performed between January 1, 1970,
and December 31, 1999, and who were alive
5 years after the diagnosis. The survivors who
were included in the evaluation — and who had
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received the diagnosis of leukemia, tumor of the
central nervous system, Hodgkin’s lymphoma,
non-Hodgkin’s lymphoma, Wilms’ tumor, neuro-
blastoma, soft-tissue sarcoma, and bone tumor
— represented approximately 20% of childhood-
cancer survivors in the United States during the
study period. The study methods and design
have been described in detail previously.®® The
CCSS was approved by the institutional review
board at each of the 31 participating centers. All
the participants provided informed consent either
in writing or by completing a survey. For partici-
pants under the age of 18, consent was provided
by a parent or guardian.

ASCERTAINMENT OF CAUSE OF DEATH

The patients who were eligible to participate
were included in a search for matching death
records in the National Death Index through
2007. The index provided underlying and multiple
causes of death for deceased patients according
to the criteria of the International Classification of
Diseases, 9th and 10th Revisions (ICD-9 and ICD-10).
For the 139 deaths that predated the National
Death Index (i.e., patients who died during the
period of 1975 through 1978), we requested
death certificates from states in which the
deaths had occurred. We used ICD-9 and ICD-10
coding to group the deaths into three mutually
exclusive categories: recurrence or progression
of the primary cancer; external causes, including
accidents, suicides, and poisonings (ICD-9 codes
800-999 and ICD-10 codes V00-V99, W00-W99,
X00-X99, and Y00-Y89); and health-related
causes, including subsequent neoplasms (ICD-9
codes 140-239 and ICD-10 codes C00—C97 and
D10-D36), cardiac causes (ICD-9 codes 390-398,
402, 404, and 410-429 and ICD-10 codes I00—
102, 105-109, 111, 113, 114, 120128, and 130-152),
pulmonary causes (ICD-9 codes 460-519 and
ICD-10 codes J00—-J99), and all other causes.

DATA ON CANCER TREATMENTS

Using standardized CCSS protocols, we abstracted
data regarding cancer diagnosis and treatment,
including chemotherapy and radiotherapy expo-
sures, from the medical records of 24,243 survi-
vors who provided authorization.'®?® For the
9790 survivors for whom treatment information
was not available, we used multiple-imputation
methods.
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STATISTICAL ANALYSIS

Late mortality was evaluated from 5 years after
diagnosis until either death or December 31,
2007, the last date of the National Death Index
search. We estimated the cumulative incidence
of cause-specific death, stratified according to
treatment era as defined by 5-year or 10-year
intervals and according to the primary cancer
diagnosis. We calculated standardized mortality
ratios to quantify the rate of death in the CCSS
cohort as compared with rates in the U.S. popu-
lation, according to age, calendar year, and sex.”

We used multivariable piecewise exponential
models to assess relative rates, with 95% confi-
dence intervals, of death from health-related
causes in specific treatment eras, as compared
with a reference treatment era from 1970 through
1979, after adjustment for sex, primary cancer
diagnosis, age at diagnosis, and attained age
(which was defined as single-year age segments
of the piecewise exponential regression, modeled
according to natural cubic splines with knots at
10, 20, 30, and 40 years). We hypothesized that
if changes in treatment were responsible for
changes in mortality, adjustment for treatment
should attenuate the observed effects of treat-
ment eras. Thus, within specific primary cancer
groups, we evaluated changes in mortality by
comparing the treatment-era effects with and
without adjustment for the treatment variables
in the model, after adjustment for sex, age at
diagnosis, and attained age.

To augment the regression-based analysis with
a visual description of changes in treatment ac-
cording to era, we calculated treatment scores
for individual survivors from the multivariable
piecewise exponential model that included treat-
ment variables, with adjustment for sex, age at
diagnosis, and attained age but not with adjust-
ment for treatment era. (Details regarding the
derivation and use of the treatment score are
provided in Section 1 in the Supplementary Ap-
pendix, available with the full text of this article
at NEJM.org.)

For each survivor with missing treatment data,
we used multiple-imputation methods.?? (Details
regarding the methods that were used and an
associated sensitivity analysis are provided in
Section 2 in the Supplementary Appendix.) For
the 440 Canadian patients, for whom the spe-
cific cause of death was unknown, we used the
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predictive-mean-matching method to impute the
cause of death, using the age at diagnosis, year
of diagnosis, treatment institution, cancer-diag-
nosis group, and treatment variables as predic-
tors of causes of death. For 27 patients with
missing data regarding the time of death, we
used the multiple-imputation method proposed
by Taylor et al.? Because the specific cause of
death was not available for Canadian patients,
we performed a sensitivity analysis that was re-
stricted to only U.S. survivors. Since no appre-
ciable differences were found, we present the
original analysis results. Because of the many
comparisons made with these data, P values for
differences in mortality among patients with
specific cancer types or from specific causes
should be regarded as exploratory.

RESULTS

STUDY PATIENTS

The cohort of 34,033 eligible survivors included
more than 9000 survivors who received their
initial diagnosis in the 1970s, more than 13,000
survivors from the 1980s, and more than 11,000
survivors from the 1990s (Table 1, and Table S1
in the Supplementary Appendix). These patients
provided a total of 705,806 person-years of ob-
servation. Of the survivors, 30% were between
the ages of 30 and 39 years and 15% were older
than 40 years of age at the last follow-up (me-
dian age, 28.5 years; range, 5.5 to 58.5). Overall,
57% of the cohort received radiotherapy, includ-
ing 77% of survivors from the 1970s, as com-
pared with only 41% from the 1990s. In con-
trast, more survivors received chemotherapy
(including anthracyclines and alkylating agents)
in the 1990s than in the 1970s, but the average
cumulative dose of chemotherapeutic agents was
lower (Table S2 and Fig. S1 and S2 in the Supple-
mentary Appendix).

RATES OF DEATH

A total of 3958 deaths occurred in the cohort,
with 2002 attributable to recurrence or progres-
sion of the primary cancer, 338 to external
causes, and 1618 to health-related causes, includ-
ing 746 from subsequent neoplasms, 241 from
cardiac causes, 137 from pulmonary causes, and
494 from other causes. At 15 years after diagno-
sis, the cumulative incidence of death from any
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Table 1. Characteristics of 5-Year Survivors of Childhood Cancer.

Characteristic

All patients
Sex
Male
Female
Race or ethnic group*
Non-Hispanic white
Non-Hispanic black
Hispanic
Other
Unknown
Treatment era
1970-1979
1980-1989
1990-1999
Age at diagnosis (yr)
0-4
5-9
10-14
15-20
Survival after diagnosis (yr)
5-9
10-14
15-19
20-24
25-29
30-34
=35
Diagnosis
Leukemia
Acute lymphoblastic leukemia
Acute myeloid leukemia
Other leukemia
Hodgkin’s lymphoma
Non-Hodgkin’s lymphoma
Central nervous system tumor
Astrocytoma
Medulloblastoma or PNET
Other
Wilms’ tumor
Neuroblastoma
Rhabdomyosarcoma
Bone tumor
Ewing’s sarcoma
Osteosarcoma
Other

All Patients
no.

34,033

18,983
15,050

21,781
2,022
2,287
2,057
5,886

9,416
13,181
11,436

13,463
7,826
7,144
5,600

4,210
6,298
5,285
6,721
5,964
4,051
1,504

10,199
8,500
1,222

477
4,332
2,837
6,369
3,904
1,380
1,085
3,055
2,632
1,679
2,930

997
1,771

162

Living
30,075 (88.4)

16,628 (87.6)
13,447 (89.3)

19,575 (89.9)
1,817 (89.9)
2,094 (91.6)
1,849 (89.9)
4,740 (80.5)

7,548 (80.2)
11,699 (88.8)
10,828 (94.7)

12,319 (91.5)
6,950 (88.8)
6,185 (36.6)
4,621 (82.5)

2,349 (55.8)

5,523 (87.7)

4,758 (90.0)

6,343 (94.4)

5,692 (95.4)

3,924 (96.9)

1,486 (98.8)

9,019 (88.4)
7,557 (88.9)
1,101 (90.1)

361 (75.7)
3,647 (84.2)
2,621 (92.4)
5,443 (85.5)
3,383(86.7)
1,133 (82.1)

927 (85.4)
2,898 (94.9)
2,457 (93.4)
1,510 (89.9)
2,480 (84.6)

813 (81.5)
1,518 (85.7)

149 (92.0)

no. (%)

Dead
3958 (11.6)

2355 (12.4)
1603 (10.7)

2206 (10.
205 (10.

(10.1)
(10
193 (8.4)
(10
(19

1
1)
208 (10.1)
1146 (19.5)

1868 (19.8)
1482 (11.2)
608 (5.3)

1144 (8.5)
876 (11.2)

959 (13.4)

979 (17.5)

169 (10.1
450 (15.4
184 (18.5
253 (14.3

13 (8.0)

= = ==

* Race or ethnic group was self-reported.
7 PNET denotes primitive neuroectodermal tumor.
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cause among survivors was 10.7% among those
whose disease was diagnosed in the 1970s, 7.9%
among those whose disease was diagnosed in
the 1980s, and 5.8% among those whose disease
was diagnosed in the 1990s (P<0.001 for the
comparison among the three decades) (Fig. 1,
and Table S3 and Fig. S1 in the Supplementary
Appendix). Across these decades, the cumulative
incidence of death from recurrence or progres-
sion of a primary cancer decreased, from 7.1% in
the 1970s to 4.9% in the 1980s and 3.4% in the
1990s (P<0.001). Death from health-related
causes, which included deaths from late effects
of cancer therapy, decreased from 3.1% to 2.4%
and 1.9%, respectively (P<0.001) and reflected
significant reductions across the three decades
in the rate of death from subsequent malignant
neoplasms and from cardiac- and pulmonary-
related events (Table 2, and Table S4 in the
Supplementary Appendix).

In a multivariable model adjusted for cancer
diagnosis, age at diagnosis, sex, and attained
age, more recent treatment eras were associated
with a reduced rate of death. The adjusted rela-
tive rate per every 5 years differed significantly
from 1.0 for any health-related cause (relative
rate, 0.86; 95% confidence interval [CI], 0.82 to
0.89) and for cause-specific death related to sub-
sequent malignant neoplasms (relative rate, 0.83;
95% CI, 0.78 to 0.88), cardiac causes (relative
rate, 0.77; 95% CI, 0.68 to 0.86), and pulmonary
causes (relative rate, 0.77; 95% CI, 0.66 to 0.89)
(Table S5 in the Supplementary Appendix). Sim-
ilar patterns were seen with respect to reduc-
tions in standardized mortality ratios (Table S6
in the Supplementary Appendix).

We observed significant reductions across
treatment eras in the rate of death from any
health-related cause among survivors of acute
lymphoblastic leukemia (from 3.2% in the early
1970s to 2.1% in the 1990s, P<0.001), Hodgkin’s
lymphoma (from 5.3% to 2.6%, P=0.006), Wilms’
tumor (from 2.6% to 0.4%, P=0.005), and astro-
cytoma (from 4.7% to 1.8%, P=0.02) (Table 2)
but not among survivors of the other primary
cancer groups. Cardiac mortality declined among
patients with acute lymphoblastic leukemia (from
0.6% to 0.1%, P=0.003), Hodgkin’s lymphoma
(from 0.9% to 0.5%, P=0.06), Wilms’ tumor (from
0.3% to 0%, P=0.04), and astrocytoma (from
0.9% to 0%, P=0.02), and the rate of death
from subsequent neoplasms was significantly
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reduced among survivors of Wilms’ tumor (from
1.9% to 0%, P<0.001).

EFFECTS OF CHANGES IN TREATMENT

Temporal reductions in exposure to radiotherapy
and anthracyclines were observed among patients
with acute lymphoblastic leukemia, Hodgkin’s
lymphoma, Wilms’ tumor, and astrocytoma (Ta-
ble S2 and Fig. S2 and S3 in the Supplementary
Appendix). Changes in therapy according to de-
cade included reduced rates of cranial radio-
therapy for acute lymphoblastic leukemia (85%
in the 1970s, 51% in the 1980s, and 19% in the
1990s), of abdominal radiotherapy for Wilms’
tumor (78%, 53%, and 43%, respectively), and of
chest radiotherapy for Hodgkin’s lymphoma
(87%, 79%, and 61%, respectively). For the diag-
noses of acute lymphoblastic leukemia, Hodg-
kin’s lymphoma, Wilms’ tumor, and astrocytoma,
temporal reductions in 15-year rates of death
from health-related causes followed temporal
reductions in therapeutic exposure (Fig. 2). The
effect of the treatment era on the rate of death
from a health-related cause was assessed in multi-
variable models with and without adjustment for
therapy (Table 3, and Table S7 in the Supplemen-
tary Appendix). The effect of the treatment era
on the relative rate of death from health-related
causes was attenuated in models adjusted for
therapy for acute lymphoblastic leukemia (unad-
justed relative rate, 0.88; adjusted relative rate,
1.02) and Wilms’ tumor (relative rate, 0.68 and
0.80, respectively) but not in models adjusted for
therapy for Hodgkin’s lymphoma (relative rate,
0.79 in the two models) and astrocytoma (rela-
tive rate, 0.81 and 0.82, respectively).

DISCUSSION

Approaches to the treatment of pediatric cancers
have evolved during the past five decades with
the global objective of achieving increasing rates
of cure while minimizing the risk of short-term
and long-term toxic effects.*” In this study, we
confirmed previously published data showing
that patients who were treated in the 1990s had
a significantly lower rate of death from recur-
rence or progression of their primary cancer
than did patients who were treated in earlier
decades.’®**?* We now also document the re-
duced rate of death from treatment-related late
effects, such as subsequent cancers and cardio-
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Figure 1. All-Cause and Cause-Specific Cumulative
Mortality among 5-Year Survivors of Childhood Cancer,
According to Decade.

Shown is the cumulative incidence of death from any
cause (Panel A), from disease recurrence or progression
(Panel B), and from any health-related cause (Panel C)
among 34,033 patients who survived at least 5 years
after childhood cancer for which treatment was initiated
during the period from 1970 through 1999. The values
in parentheses are 95% confidence intervals. The verti-
cal dashed lines indicate 15-year mortality. P values are
for the comparisons among the three decades.

pulmonary conditions. In addition, the results
that were generated from the CCSS cohort pro-
vide evidence that the strategy of reducing treat-
ment exposure in order to decrease the frequency
of late effects is translating into a significant
reduction in observed late mortality and an ex-
tension of the life span of children and adoles-
cents who are successfully treated for cancer.
Appreciation of the risk of long-term adverse
consequences of therapy®?® resulted in the design
and testing of newer treatment regimens to re-
duce the potential for late effects. This was
generally achieved by a reduction in therapeutic
exposures in patients who were considered to be
at low risk for recurrence of the primary cancer,
while providing therapy that would maintain or
improve long-term disease-free survival."**3 The
availability of treatment-exposure data in the
CCSS cohort, including cumulative doses of most
chemotherapeutic regimens and organ-specific
radiotherapy dosimetry, provided an excellent
opportunity to evaluate whether the risk reduc-
tion that had been observed in more recent
treatment eras was directly associated with a
reduction in therapeutic exposure. We observed
temporal reductions in health-related mortality
concurrent with a reduction in therapeutic expo-
sure among patients with acute lymphoblastic
leukemia and Wilms’ tumor. However, with re-
spect to Hodgkin’s lymphoma and astrocytoma,
our findings suggest that factors other than re-
duced treatment exposures may have caused the
observed reductions in late health-related mor-
tality. Potential contributors to decreased late
mortality include increased use and accuracy of
screening methods.?*3® Although data suggest
that guideline-based screening and care have not
been universally adopted,® it should be expected
that these efforts would have a positive effect on
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Table 2. Cumulative Incidence of Death at 15 Years after Primary Cancer Diagnosis among 5-Year Survivors.*
Death from
Death from Recurrence or
Diagnosis and Year Any Cause Progression Death from Health-Related Cause
Subsequent Cardiac Pulmonary
Any Neoplasm Cause Cause Othery
percentage
All diagnoses::
Year of diagnosis
1970-1974 12.4 8.4 35 1.8 0.5 0.5 0.9
1975-1979 9.7 6.2 2.9 1.5 0.4 0.2 0.8
1980-1984 8.8 5.5 2.7 1.3 0.3 0.3 0.8
1985-1989 6.9 4.2 2.2 1.3 0.1 0.1 0.5
1990-1994 6.0 3.6 2.1 1.0 0.1 0.1 0.9
P value <0.001 <0.001 <0.001 <0.001 0.001 0.04 0.13
Acute lymphoblastic
leukemia
Year of diagnosis
1970-1974 16.6 13.0 3.2 0.9 0.6 0.4 1.2
1975-1979 11.4 85 2.6 1.2 0.4 0.1 0.9
1980-1984 9.1 6.6 2.0 1.1 0.1 0.1 0.7
1985-1989 6.9 4.0 2.6 1.9 0.1 0.2 0.5
1990-1994 4.6 2.0 2.1 1.4 0.1 0 0.6
P value <0.001 <0.001 <0.001 0.14 0.003 0.05 <0.001
Hodgkin’s lymphoma
Year of diagnosis
1970-1974 13.1 6.9 53 29 0.9 0.9 0.7
1975-1979 8.6 4.8 33 2.0 0.5 0.7 0.8
1980-1984 8.8 3.2 4.6 1.9 1.3 0.5 0.9
1985-1989 5.3 29 1.9 11 0.5 0 0.3
1990-1994 5.8 2.7 2.6 1.3 0.5 0.5 0.9
P value <0.001 <0.001 0.006 0.19 0.06 0.05 0.69
Wilms’ tumor
Year of diagnosis
1970-1974 4.2 1.6 2.6 1.9 0.3 0.9 0.4
1975-1979 33 11 1.9 0.4 0.8 0.7 0.6
1980-1984 2.5 1.3 0.8 0.5 0 0.5 0.3
1985-1989 2.3 1.9 0.4 0 0.2 0 0.2
1990-1994 2.3 1.6 0.4 0 0 0.5 0.4
P value 0.37 0.80 0.005 <0.001 0.04 0.05 0.83
Astrocytoma
Year of diagnosis
1970-1974 13.5 8.5 4.7 2.1 0.9 0.5 1.2
1975-1979 12.2 7.2 4.1 2.4 0.2 0.4 1.1
1980-1984 11.3 7.7 3.0 1.8 0.2 0.6 0.6
1985-1989 7.1 4.8 1.9 0.9 0.2 0.1 0.9
1990-1994 7.4 5.4 1.8 0.5 0 0.2 0.9
P value <0.001 0.08 0.02 0.02 0.02 0.72 0.84

* All P values are for testing for a trend from 1970-1974 to 1990-1994.
T Other health-related causes are those not included in the listed categories.
I The total numbers of survivors were 3696 in 1970-1974, 5720 in 1975-1979, 7184 in 1980-1984, 5997 in 1985-1989, and 5442 in 1990-1994.
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Figure 2. Treatment Score and 15-Year Cumulative Mortality, According to Type of Cancer and Decade.

Shown are box plots of treatment scores (left y axis) and 15-year cumulative mortality (red dot, right y axis) among
5-year survivors of childhood acute lymphoblastic leukemia (Panel A), Hodgkin’s lymphoma (Panel B), Wilms’ tumor
(Panel C), and astrocytoma (Panel D), according to the decade during which treatment was received. Treatment
scores quantify the treatment-associated propensity for late mortality from health-related causes. Scores are standard-
ized so that those from the 1970s have a mean of 0 and a standard deviation of 1.0. The reductions in treatment
scores that are shown over the decades indicate a reduced treatment-associated propensity for late death. The hori-
zontal line in each box plot shows the median, and the bottom and top of the box are located at the 25th and 75th
percentiles, respectively. The I bars represent values that are more than 1.5 times the interquartile range from the

health-related mortality. In addition, during the
past several decades, there have been improve-
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death from the late effects of therapy. However,
our ability to directly measure these changes in
ments in medical care that may delay or prevent the CCSS population is limited. It should also be
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Table 3. Relative Rates of Death from Health-Related Causes and the Effect of Treatment Exposure among 5-Year
Survivors of Specific Childhood Cancers per 5-Year Treatment Era, According to Multivariable Model.*

Acute
Lymphoblastic

Treatment Era Leukemia

No adjustment for therapy 0.88 (0.81-0.95)

Adjustment for therapy 1.02 (0.83-1.24)F

0.79 (0.72-0.87)
0.79 (0.70-0.89) %

Hodgkin’s

Lymphoma Wilms’ Tumor Astrocytoma

relative rate (95% Cl)

0.68 (0.56-0.84)
0.80 (0.59-1.08)§

0.81 (0.73-0.91)
0.82 (0.72-0.94)9

* All models were adjusted for sex, age at diagnosis, and attained age. Cl denotes confidence interval.

corticoids.

splenectomy.

 Data were adjusted for cranial radiotherapy dose, anthracycline dose, and exposure to epipodophyllotoxins and gluco-

: Data were adjusted for chest-directed radiotherapy dose, anthracycline dose, cyclophosphamide-equivalent dose, and

§ Data were adjusted for abdominal radiotherapy dose and anthracycline dose.
9§ Data were adjusted for cranial radiotherapy dose and exposure to chemotherapy.

noted that for certain cancers, primarily neuro-
blastoma, there has been an increase in late
mortality in more recent decades, presumably
attributable to increased therapeutic intensity
that has resulted in improved 5-year survival but
an increased risk of late effects and delayed re-
currence or progression of the primary cancer.

The overall decrease in all-cause mortality is
attributable primarily to a reduction in the rate
of death from recurrence or progression of pri-
mary cancers, a finding that is consistent with
that in previous studies,'*” and suggests that
5-year survivors in more recent eras have more
durable remissions or a more favorable response
to therapy for relapse or recurrence of their pri-
mary cancers. Combined improvements in the
treatment of primary cancers and reductions in
health-related mortality have resulted in a rela-
tive reduction of almost 50% in all-cause late
mortality among survivors of childhood cancer
(from 10.7% at 15 years after diagnosis among
survivors from the 1970s to 5.8% among survi-
vors from the 1990s).

Our previous study of registry data suggested
that survivors in recent eras may be at a lower
risk for death from late effects of cancer therapy
than were survivors in earlier eras.* The large
size of the CCSS cohort and its detailed treat-
ment information provided compelling evidence
of a reduction in rates of death from subsequent
neoplasm, cardiac causes, and pulmonary causes
over the course of three decades. However, any
evaluation of our current findings needs to con-
sider several limitations of our study. First, the
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outcome of health-related causes of death does
not allow direct attribution of deaths to sequelae
from the treatment of childhood cancer. Second,
we could not quantify and directly consider tem-
poral changes in medical care as part of our
review. Third, there was a potential for bias
resulting from shorter follow-up of survivors
from the 1990s (although 10-year patterns ap-
peared to be consistent with those for 15-year
mortality [Table S8 in the Supplementary Ap-
pendix]). Fourth, we did not evaluate temporal
trends in the incidence of specific treatment-
related chronic health conditions that could in-
crease the risk of death.

In conclusion, in our study of long-term sur-
vivors of pediatric cancer, we confirmed the
effect of treatment regimens that have been
designed to reduce the potential risk and sever-
ity of late effects. Quantitative evidence now
shows that the modification of treatment regi-
mens to reduce radiotherapy and chemotherapy
exposures, along with increased promotion of
strategies for early detection of late effects and
improvements in medical care for late effects of
therapy, has resulted in the extension of life
spans for many survivors of childhood cancer.

Presented at the plenary session of the Annual Meeting of the
American Society of Clinical Oncology, Chicago, May 29-June 2,
2015.
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