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Abstract
Purpose AYAs with cancer have unique psychosocial needs, with reproductive health being a primary concern. The ECHO 
training program provides reproductive health communication training to individuals providing care for AYAs with cancer. 
The purpose of this project is to describe the growth of ECHO and evaluate changes in learner engagement over a 5-year 
period.
Methods ECHO is an 8-week online training program offered annually, with the program including learning modules, dis-
cussion topics and reflections, and synchronous discussions. Reflection quality scores and number of words were compared 
between the 5 cohorts using ANOVA with a p < .05 level of significance. Descriptive statistics summarized module topics, 
reflections, and synchronous discussions.
Results The average number of reflections per unique learner increased each year (1.4 in cohort 1 vs 4.1 in cohort 5), as 
did average length and quality of reflections (72.1 words in cohort 1 vs 203.4 words in cohort 5, p < .0001; score of 1.21 
in cohort 1 vs 4.46 in cohort 5, p < .0001). The percentage of learners in attendance at synchronous discussions increased 
between cohorts 4 and 5 (4.8% of learners in cohort 4 vs 18.8% of learners cohort 5).
Conclusions The ECHO program has seen significant growth and improvement in learner engagement over a 5-year period. 
This is particularly important given that student learning outcomes in online courses can be predicted by the level of engage-
ment with online content.
Implications for Cancer Survivors As fertility and reproductive health remain a top life goal and discussion priority for AYAs 
surviving cancer, increasing clinical competencies of AHPs in oncofertility is essential.
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Introduction

Supportive medical care, in the form of effective communi-
cation and expedient dissemination of information, is one of 
the most important factors in the overall quality of care expe-
rience for adolescents and young adults (AYAs) with cancer 
[1, 2]. AYA patients are a psychosocially at-risk group and 
consistently report reproductive health as being a primary 
concern in survivorship. One study found that having chil-
dren was ranked within the top 3 overall life goals of newly 
diagnosed AYA males, while in another, all AYA females 
with cancer reported a strong desire for biological children 
in the future [3, 4]. Gorman et al. identified common themes 
in discussions about fertility among AYA female cancer sur-
vivors, including finding that all participants in the study 
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desired more information about fertility from a healthcare 
provider. Additionally, participants reported feeling disap-
pointed that many of their providers wanted to delay fertil-
ity discussions until they were ready to have children. The 
majority of participants identified that the reason for wanting 
to have more information about their fertility was to plan and 
prepare for the future [5]. Furthermore, in a survey of AYA 
cancer survivors, 65.7% reported a need for more informa-
tion about infertility and options for having children [6]. 
This highlights the essential need for timely dissemination 
of reproductive health information to AYA cancer patients.

Other areas of reproductive health are also essential to 
AYA cancer care. Healthcare providers have reported a 
lack of clarity of roles within the oncologic care team for 
contraception education and assume that other team mem-
bers addressed contraception. They also reported a lack of 
adequate education about contraception, which limits con-
traception education with AYA cancer patients. In addition 
to contraception counseling, AYAs with cancer note a need 
for better education about sexuality and intimacy [7]. A sur-
vey revealed that the majority of AYAs receiving cancer 
treatment wanted to receive more information about sexual 
health through a conversation with a healthcare provider 
before the start of treatment. Those who did receive coun-
seling reported existing information was insufficient [8].

The quality and content of messages when working with 
this population play a vital role in the provision of emotional 
support, effective illness management, and health education. 
Allied health professionals (AHPs), specifically social work-
ers (SWs), psychologists, nurses, and physician assistants 
(PAs) are in a unique position to provide this care. Educat-
ing Nurses about Reproductive Issues in Cancer Healthcare 
(ENRICH) was a web-based module course, developed to 
assist oncology nurses with communication and reproduc-
tive health education for AYAs. The ENRICH program sig-
nificantly improved communication skills, knowledge, and 
frequency of discussion of reproductive health with AYAs 
[9–12]. Based on the program’s success, the NCI-funded 
R25 Enriching Communication skills for Health profession-
als in Oncofertility (ECHO) program was created in order 
to expand user access to a variety of AHPs [13, 14]. The 
ECHO program has now been running for 5 years, with a 
goal of increasing knowledge about and skills to address 
reproductive health needs of AYAs with cancer via a web-
based learning community for AHPs.

As the ECHO program aims to develop a national group 
of trained oncology AHPs who are able to address the unique 
reproductive health issues faced by AYAs with cancer, a sig-
nificant aspect of the program is the ability for learners from 
a variety of disciplines to engage in the program through 
asking questions, sharing experiences, and reflecting with 
one another. This manuscript describes the overall growth of 

the ECHO training program and evaluates changes in learner 
engagement over a 5-year period.

Materials and methods

Training program

ECHO is an 8-week online training program offered annu-
ally from 2017 to 2021 (cohort 1, 2017; cohort 2, 2018; 
cohort 3, 2019; cohort 4, 2020; cohort 5, 2021), with contin-
uing education credits awarded upon course completion. In 
efforts to improve care for AYAs with cancer and continually 
meet the needs of our learners, the curriculum is reviewed 
and updated with each cohort based on the feedback received 
through the program evaluation form. Learners are surveyed 
at the end of the course and every year thereafter to obtain 
feedback on the course as well as how they have applied 
what they learned into everyday practice. The feedback is 
summarized and discussed with ECHO expert faculty at an 
annual meeting. Based on these discussions, the curricu-
lum is then revised during the timeframe between cohorts. 
Changes to the curriculum are typically modified between 
cohorts and not within an active cohort.

The learning objectives of the ECHO program are to: 
(1) refine and implement the ECHO program to facilitate 
knowledge about and skills to address reproductive health 
needs of AYA oncology patients via a web based learning 
community; (2) evaluate the impact of the program at the 
learner (e.g., knowledge, practice behavior) and workplace 
level (e.g., policies, referral systems); and (3) develop a net-
work of trained AHPs to share experiences, resources, and 
dissemination of the program and content.

The training program curriculum includes required and 
optional coursework. One required element is to view 9 
learning modules in an 8-week period, each typically con-
sisting of a pre- and post-case study, pre-recorded lecture, 
and assigned readings. The case studies are interactive 
and provide real-time feedback on actions learners choose 
throughout the cases. In addition, learners were required 
to participate in at least one of 5 module-specific discus-
sion boards by posting a minimum of 2 discussion topics 
or reflections. Each discussion board corresponded to a 
single module and centered around the following reproduc-
tive health (RH) topics: RH in pre-pubertal patients; RH 
in male AYA patients; RH in female AYA patients; AYA 
psychosocial issues; and AYA sexual health. Within each 
module-specific discussion board, learners had the opportu-
nity to initiate a new discussion topic or to reflect on another 
learner’s existing topic. Optional course content included 
the opportunity to join live synchronous discussions and/or 
participate in the “Ask the Experts” discussion board.
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Synchronous discussions were live presentations con-
ducted by 6 ECHO experts representing each of the 4 tar-
geted learner disciplines as well as a board-certified pediatric 
hematologist-oncologist and a reproductive endocrinology 
and infertility specialist. The live synchronous virtual dis-
cussions occurred over the 8 weeks of the program. Par-
ticipation was optional, and synchronous discussions were 
presented live as well as videotaped for those who were 
unable to participate at that time. Multiple synchronous dis-
cussions were never held at the same time and were almost 
always offered on separate dates entirely. Prior to the start 
of the program, the 6 presenters are allowed to select their 
preferred presentation data within the course dates as long 
as it is within the 12–3 pm EST time range in order to be 
reasonable for all time zones. During the first few weeks of 

the program, all participants are notified of the dates and 
times for all synchronous discussions.

The same ECHO experts who led synchronous discus-
sions also ran Ask the Experts discussion boards, with a sep-
arate discussion board dedicated to each expert. Throughout 
the course, learners had the opportunity to leverage decades 
of experience and interact with a variety of experts in the 
field by posting questions for any of the experts to address.

Throughout the first 5 years of the grant, the program, 
ENRICH, targeted nurses. Based on this success, the 
reviewed grant then expanded the learners to AHPs. Prior 
to expanding the program, a rigorous adaptation process was 
completed that included an expert review panel and pilot 
of the curriculum with representation from targeted profes-
sions. All 4 professions in the ECHO program receive the 
same training. However, module 7, entitled “Communica-
tion,” is a lecture tailored to the individual’s profession. Indi-
viduals may choose to view all lectures for each specialty, 
but this is not required. For example, as a psychologist for 
module 7, the learner is automatically presented with the 
psychologist lecture on the online platform but may choose 
to view the 3 other profession-tailored lectures.

Recruitment

Eligibility criteria for the ECHO program included appli-
cants being from one of the following professions: nurses, 
psychologists, PAs, or SWs, and currently providing oncol-
ogy care to AYA patients. Over the course of the program, 
learners were recruited via word of mouth, targeted elec-
tronic communications to previous ENRICH and ECHO 
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learners and 61 oncology-specific professional organiza-
tions and their special interest groups, 19 of which focus on 
minority AHPs. In-person recruitment strategies included 
promotion of ECHO during podium presentations at national 
scientific meetings given by faculty and previous learners 
and distribution of a training program flyer and other adver-
tisements at local, regional, and national conferences. Inter-
ested applicants completed an online application which was 
reviewed and ranked by the ECHO team. Due to the increas-
ing interest in the program and funding limitations, ECHO 
was unable to accept all eligible and qualified applicants. 
Applicants who were most likely to work with the targeted 
population and benefit from the program were the ones who 
were selected to participate.

Learner engagement

To assess learner engagement and interactions, learner 
reflections were evaluated. The quality of each reflection 
was calculated as 1 point each for mention of application 
of discussion topics to learner’s work, a new idea, sharing a 
personal experience, responding to another reflection, ask-
ing a question, or reflecting on a specific quote or fact. Each 
of the 5 module-specific discussion boards were evaluated 
for number of discussion topics and reflections. Synchro-
nous discussions were evaluated for number of questions 
asked by the instructor, number of patient case studies pre-
sented, number of questions asked by learners, and number 
of learners in attendance. Ask the Experts discussion boards 
were evaluated for number of unique discussion topics and 
reflections.

Data analysis

To assess changes in quality of reflections and length of 
reflections, the quality score and number of words were 
compared between the 5 cohorts using analysis of variance 
(ANOVA) with a p < 0.05 level of significance. Descriptive 
statistics summarized learner demographics, module top-
ics and reflections, and synchronous discussions. Data were 
analyzed using IBM SPSS Statistics 27.0 [15].

Results

Recruitment and retention

Between 2017 and 2021, there were 5 cohorts of learners. 
The total number of applications to the program increased 
each year, starting with 127 applicants in cohort 1 and most 
recently 480 applicants in cohort 5. Program acceptances 
increased each year as well, with 47 applicants accepted in 
cohort 1 and most recently 224 applicants accepted in cohort 
5 (Fig. 1). The breakdown of applicants and accepted learn-
ers, by specialty, is provided in Fig. 2. The majority of learn-
ers completed the program in all 5 cohorts, with the highest 
completion rate occurring in cohort 2, at 85% (Fig. 3).

Learner engagement

Modules

There were a total of 171 discussion topics in cohort 4 and 
165 discussion topics in cohort 5, across all modules. Within 
each discussion topic, the average number of reflections per 
unique learner increased from cohort 1 to cohort 5, with an 
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average of 1.4 reflections per user in cohort 1 and 4.1 reflec-
tions per user in cohort 5 (Fig. 4).

In cohort 4, the module on reproductive health and male 
AYA patients had the most discussion topics and reflec-
tions (50 topics, 119 reflections). In cohort 5, the module 
on reproductive health in pre-pubertal patients had the 
most topics and reflections (39 topics, 132 reflections). 
The average length of reflections and average quality of 
reflections significantly increased from cohort 1 to cohort 
5 as well. The average length of a reflection in cohort 1 
was 72.1 words, which increased to 203.4 words in cohort 
5, p < 0.0001(Fig. 5). The average quality of a reflection in 
cohort 1 had a score of 1.21, which increased to a score of 
4.46 in cohort 5, p < 0.0001 (Fig. 6).

Synchronous discussions

The percentage of learners in attendance at the synchro-
nous discussions increased between cohorts 4 and 5. An 
average of 4.8% of total learners were present across the 6 
synchronous discussions in cohort 4, while an average of 
18.8% of total learners were present across the 6 synchro-
nous discussions in cohort 5. Learners asked the instructors 
a total of 10 questions in cohort 4 and a total of 43 ques-
tions in cohort 5, with an average of 0.2 questions asked 
per learner in both cohorts. There were a total of 11 patient 
case studies presented by the instructors in both cohorts 4 
and 5. The highest percentage of learners were present in the 
cohort 5 synchronous discussions led by ECHO’s psycholo-
gist expert, on AYA sexual health, and ECHO’s SW expert, 
on fertility preservation in AYA females with cancer, with 
23.7% of learners in each. The synchronous discussion with 
the highest number of questions asked per learner was dur-
ing cohort 5 on ethical challenges in fertility preservation, 
led by ECHO’s PA expert, with an average of 0.4 questions 
asked per learner present (Fig. 7).
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Ask the Experts

The number of Ask the Experts topics increased from 8 in 
cohort 4 to 16 in cohort 5. Similarly, the total number of 
Ask the Experts questions and reflections increased from 
5 in cohort 4 to 33 in cohort 5. In cohort 4, the pediatric 
oncology nurse expert had the most topics and reflections 
(2 topics, 2 reflections), while in cohort 5, the oncology PA 
expert had the most topics (4), and the pediatric oncology 
nurse expert had the most reflections (12).

Discussion

The ECHO program has seen significant growth over a 
5-year period, and it serves as an important training resource 
for AHPs working in oncology care with AYA patients. This 
contributes to the larger objective of the ECHO program 
grant, which was to educate professionals in effectively 
communicating with AYA cancer patients in all aspects of 
reproductive health. To our knowledge, this is the first pro-
vider-focused intervention to demonstrate success in learner 
engagement with Oncofertility learning modules.

Technology is reshaping the educational landscape, and 
online module programs offer one avenue of enhancing an 
education experience, overcoming geographic limitations, and 
providing greater learner flexibility. This is especially use-
ful during the current uncertain times of learning during a 
pandemic. While some studies suggest online programs may 
contribute to isolation of learners, we found learners with each 
successive cohort to be increasingly present and engaged in 
modules [16]. This is particularly important given that student 
learning outcomes in online courses can be predicted by the 
level of engagement with online content [17]. The ECHO pro-
gram is exceeding its goal of promoting collaborative learning 
among a variety of disciplines for working within the oncofer-
tility context. This has important clinical implications for the 
future direction of the ECHO program and for colleagues con-
sidering developing and testing similar programs.

As the program’s growth and learner engagement stead-
ily improved year after year, it is clear that this is a unique 
learning environment and community that meets an impor-
tant need for training in oncofertility among the oncology 
workforce.

A limitation of this study was that the ECHO program 
made changes in the way it was conducted between cohorts 
1–3 and cohorts 4–5. Accessibility to full data in cohorts 
1–3 was limited, and the differences between program 
structure in cohorts made the information challenging to 
compare completely. Complete data on all 5 cohorts was 
collected in terms of curriculum requirements (comple-
tion and results of pre/post-test, modules 1–9 pre/post case 

study, lectures, 2 assignments, program evaluation). This 
also includes data for all cohorts for the module discussion 
boards. All of the data that was not collected for cohorts 
1–3 is what was considered optional course content (syn-
chronous discussions and ask the experts), and these com-
ponents were developed and improved throughout the 
5 years based on participant and external reviewer feed-
back. In cohort 4, there was also a change in management, 
with a new lead coordinator and new program assistant, 
leading to implementation of improved systematic tracking 
of optional course content.

Some notable changes in program structure starting with 
cohort 4 include the addition of the Ask and Expert discus-
sion board, requiring learners to create at least 2 discussion 
topics or reflections throughout the course, and modification 
of the course requirement deadline schedule. Based on learner 
feedback, deadlines for assignments and course requirements 
changed so that course requirements only needed to be com-
pleted by the last day of the program, thus providing learners 
with more flexibility. It is possible that this change contributed 
to subsequent increases in learner engagement. Though the 
addition of the Ask an Expert discussion board is optional, 
it serves to encourage interaction and collaboration among 
AHPs, both between colleagues and subject matter experts. 
The method of signing up for synchronous discussions also 
changed between cohorts 4 and 5. In the past, learners would 
be required to sign up to attend the synchronous discussion 
weeks in advance and would only receive the online link if 
signed up. In cohort 5, learners were not required to sign up 
to attend, and instead, all learners received an email reminder 
on the day of the synchronous discussion along with the link. 
It should also be noted that cohort 4 was ongoing during the 
start of the COVID-19 pandemic. As many learners are AHPs 
on the front lines, this may have impacted their ability to suc-
cessfully participate in the program.

Conclusion

AHPs are in a unique position to provide reproductive 
healthcare to AYAs with cancer, and the ECHO program 
provides a successful method for training professionals 
in this area. We found that since its start in 2017, the 
ECHO training program has grown steadily and has had 
an increase in learner engagement through asking ques-
tions and sharing experiences. These educational gains 
then translate into the multidisciplinary care of AYAs with 
cancer with a focus on reproductive health. As fertility and 
reproductive health remain a top life goal and discussion 
priority for AYAs surviving cancer, increasing clinical 
competencies of AHPs in oncofertility is essential.
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