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   Foreword   

 As a 17-year young adult survivor of brain cancer whose life plan and career path 
were eviscerated by the disease, I speak from experience as someone who recog-
nizes the overwhelming mandate to disrupt and rethink our deeply fl awed health-
care system. Now more than ever, the next generation of patient/caregiver stands the 
most to lose without the imperative of improved—and thusly more meaningful—
communication with their providers. 

 Young adults are not special but they are different, with unique and underserved 
issues that present signifi cant barriers to improved patient outcomes. This new, 
young, and empowered citizen is a different breed of consumer who demands the 
latest in sophisticated Web tools and mobile tech, access to trusted patient networks 
like StupidCancer.org, age-appropriate aggregated support resources, and a medical 
team who “gets it” that cancer is a chronic disease and this is not 1995. 

 I applaud the few and proud innovators in medicine; the academic leadership 
who dedicate their sleepless lives trying to discover and implement best practices in 
OC communication. And while it’s easy to say “there’s still much work to be done,” 
that work is actually getting done. We have become the change we wished to see, 
and resultantly, the young adult cancer movement no longer has legs… it has wings. 

 New York, NY Matthew Zachary  
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   Foreword   

 When someone fi rst learns that he or she has cancer, the primary question that 
comes to mind is “will I survive?” Yet, at the time of diagnosis, it is critical that 
people also focus on their personal hopes and dreams for life after cancer, especially 
when the cancer treatments being considered or planned could dramatically alter 
one’s future. Such is the case with fertility. A number of the curative therapies for 
adolescents and young adults diagnosed with cancer have the potential to compro-
mise sexual and reproductive function. Therefore, while these are diffi cult conversa-
tions to have, discussions about cancer treatments’ effects on reproductive capacity 
must occur alongside those about treatment itself, before exposure to any therapy; 
patients and families cannot wait until treatment ends to discuss whether to have 
children after cancer. 

 So how do you broach this deeply personal topic, for many still very much a 
taboo, at a time of such emotional turmoil? In this much-anticipated volume, over 
two dozen scientists and clinicians—pioneers in the evolving, young fi eld of 
oncofertility research and practice—offer clear and thoughtful guidance about how 
to conduct these sensitive conversations. This guidance includes consideration of 
personal preferences, patient age, cultural values, health literacy, spouse and partner 
perspectives, physician attitudes, implications of genetic testing for decision- 
making, ethical/legal concerns, and the specifi c communication skills necessary for 
approaching and having productive conversations touching upon these complex top-
ics. The growing array of tools (print, online, DVD, digital applications, phone, 
media) now available to inform both patients and providers about state-of-the-art 
techniques for fertility preservation is also highlighted. Importantly, the editors 
included chapters on two of the key barriers to successful communication about 
oncofertility: insurance challenges and lack of public awareness. 

 This volume is a natural outgrowth of the Oncofertility Consortium project, a 
unique collaboration funded by the National Institutes of Health as one of its 
Roadmap initiatives, and directed under the outstanding leadership of Dr. Teresa 
Woodruff. This new text complements and builds upon another highly acclaimed 
product of the project, the rich Website resource   http://MyOncofertility.org    . 

http://myoncofertility.org/
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 It is unlikely that the founders of the National Coalition for Cancer Survivorship 
were thinking specifi cally about the oncofertility concerns of the growing popula-
tion of cancer survivors when they redefi ned what it meant to be a “cancer survivor” 
in 1986. Indeed, across the US at that time, we hardly spoke about cancer, much less 
anything to do with sexuality or intimacy. At that historic coalition meeting in 
Albuquerque, New Mexico, this intrepid group of individuals, which comprised 
survivors, clinicians, service delivery leaders, and advocates, argued that we should 
no longer adhere to the medical defi nition of what it meant to be a survivor, which 
held that an individual had to remain disease-free for 5 years after treatment to be 
called a survivor. They advocated that an individual should be considered a survivor 
from the moment of diagnosis and through the balance of life, regardless of the 
cause of death. With this defi nition change, they wanted to accomplish two goals: to 
send a clear message of hope to those newly diagnosed that there could be life after 
cancer; and second, most critically, they wanted to change the philosophy of cancer 
care. Specifi cally, they wanted to be sure that patients and oncology clinicians took 
the time at the outset of care to talk about the potential impact of cancer and its treat-
ment on each individual’s life and the options available for simultaneously ensuring 
the best chances for survival and a rich and valued future life. 

 This new volume is a testament to the revolution we have seen in the care of our 
growing population of survivors. While geared more for the research and clinical 
community, the topics covered are likely to be of great interest to diverse audiences. 
Indeed, it is my hope that, armed with the information contained in this work, can-
cer survivors, their healthcare providers, partners and loved ones, diverse advocates, 
and the broader public will feel equipped with the knowledge and skills they need 
to openly discuss and act on concerns related to the sexual and fertility conse-
quences of having cancer. Given that well over a million individuals each year are 
diagnosed with cancer as children or during their childbearing years, the human and 
deeply life-affi rming impact of this work has the potential to be quite profound. 

 Bethesda, MD Julia H. Rowland  

Foreword
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  Preface: Communicating  Reproductive Science      

 This is the fourth book in a series that has examined the development of a new fi eld: 
“Oncofertility.” Our purpose in creating this new term was to communicate a simple 
concept: that fertility preservation for cancer patients is imperative to oncology doc-
tors  and  to fertility doctors. The intention of a new word, without hyphenation, was 
to illustrate that solidarity. Oncofertility has entered the lexicon, but whether it sur-
passes the term that is otherwise used—“fertility preservation”—will be borne out 
by time. 

 Oncofertility arose from our recognition of the needs of young cancer patients 
and the development of technologies to mitigate the inevitable loss of reproductive 
function in some treatment settings [ 1 ]. Approximately 140,000 Americans under 
the age of 40 are diagnosed with cancer each year [ 2 ]. While many patients have a 
good prognosis, depending on the diagnosis and treatment regime, the impact on 
fertility can be signifi cant. At the outset of our work in 2007, fewer than 50 % of 
cancer patients were receiving adequate fertility information before starting treat-
ment [ 3 – 5 ]. In centers where strong fertility preservation programs exist, that num-
ber is now upwards of 80 %. We know that physicians want to provide every option 
for a healthy recovery for all of their patients. Helping physicians and patients stay 
abreast of the latest services and breakthroughs in fertility preservation will require 
authoritative, cutting-edge, and mobile resources. 

 The fi rst book in this series (Oncofertility, Ed. Woodruff, Snyder, 2007) was 
written at a time when most patients were not receiving formalized information at 
the time of diagnosis about the fertility threats posed by the life-preserving cancer 
treatments they would soon be receiving. The book outlined the basic science activ-
ities that would “span the gap of knowledge” about fertility concerns in cancer and 
described some of the new basic science work that would ultimately provide 
additional options for patients [ 6 ]. The second book examined issues in Oncofertility 
associated with the law, economics, religious concerns, ethics, and education 
(Oncofertility, Ethical, Legal, Social and Medical Perspectives, Ed. Woodruff, 
Zoloth, Campo-Engelstein, Rodriguez, 2010) [ 7 ]. This compendium of “the humanities” 
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represented important thinking about the concerns of the  public  regarding the use of 
new fertility interventions and the needs of patients and their families for real-time 
data. The third book in the series was an important summary of the latest thinking 
on the medical practices necessary to provide fertility preservation options to cancer 
patients (Oncofertility Medical Practice, Ed. Gracia, Woodruff, 2012) [ 8 ]. When 
that volume was released in 2012, the medical community not only embraced the 
concept but also actively asked for more information—with none of the reluctance 
we faced from the medical community in 2007. This fi nal book, on communicating 
fertility preservation topics, is the last that we will write as a team. The contents 
represent some of the best thinking from a group of transdisciplinary investigators 
who unifi ed their efforts under a pioneering research consortium grant from the NIH 
that asked the scientifi c community to tackle “the most intractable biomedical prob-
lems of our day using teams” [ 9 ]. Oncofertility was an intractable problem at the 
time this book series started; because of tremendous advances in basic science, our 
tenacity in addressing critical issues of ethics and law, our investments in medical 
practice descriptions that help busy clinicians provide Oncofertility care, and our 
commitment to making sure every voice was heard through unique communication 
platforms, we did “not lose time or momentum” in achieving our goals.    We have 
done what we set out to do and at the end, I believe that patients’ needs are now 
being addressed and the outcome that we measure is their ability to retain reproduc-
tive capacity and have a family one day. 

 As the reader will see, one of our main goals was to develop a suite of tools nec-
essary to communicate information across disciplines rapidly. At the outset of our 
work, we set out several principles of technology development that were meant to 
guide our thinking. The fi rst principle is that technology implementation and deliv-
ery is a collaboration between people, ideas, message needs, and infrastructure and 
that the methods and tactics should match the need. We also agreed that creating a 
robust interdisciplinary intellectual environment depends on a common language—
a set of terms, ideas, and methods of work that everyone can understand. We also 
posited that the needs and expectations of the medical enterprise (patients and pro-
viders), research enterprise, and community vary but can be integrated into a seam-
less product. In following these principles, our hypothesis was that technology 
(anthropomorphically) participates in the work, and in doing so can increase the 
pace and quality of the communication activity. We believe that this hypothesis has 
been proven and a few products and tangible outcomes of our work are described in 
the chapters that follow. 

 Some of the products that I am most proud of include our Oncofertility Website 
(oncofertility.northwestern.edu), which was developed as an authoritative resource 
for professionals and was partnered with our “patient, parent, and partner” Website, 
myoncofertility.org. The Website offers information protocols for basic scientists, 
patient data sheets for providers, law reviews and ethics discussions, and videos that 
tell the Oncofertility story over time, and it also acts as our social medial hub 
(Facebook, blog, Twitter feed, etc.). We are neither an advocacy group nor a for- 
profi t enterprise. Our purpose is to ensure that we are good stewards of the knowl-
edge that we develop in the academy and that we communicate this knowledge in a 

Preface: Communicating Reproductive Science
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way that can be understood by patients, providers, and researchers alike. Our materi-
als are provided in English and Spanish (at minimum) and more translations are 
taking place every day. Our materials were built with mobile compatibility (respon-
sive design). We also built a standalone app and microsite for our iSaveFertility 
pocket guides for physicians and fact sheets for patients (savemyfertility.org). These 
guides can be used in the consultation room and help provide the continuity of infor-
mation necessary for patients to make the urgent decisions that are necessary in the 
context of cancer diagnosis and treatment. We link these materials to the general 
public through CME activities at our annual international Oncofertility Conference, 
which includes presentations from thought leaders, patients, and the next generation 
of research and clinical trainees. Our poster session has been equally innovative, 
using 54″ monitors to display movies, surgical procedures, and animations in a way 
that lets attendees learn and grasp complex information—in many cases outside of 
their fi eld of expertise—quickly and memorably. We’ve also used communication 
technology to link research labs such that our work can be shared in real time with 
other expert labs. No single lab will ever make all of the discoveries entirely on its 
own—certainly not at the pace that I believe we need to move—and these technolo-
gies have permitted us to conduct team research on a truly global scale. Thus, we 
have moved beyond the ordinary process of discovery and publication to embrace 
multi-platform communication as an integral part of our work leading up to publica-
tion. This is a completely new way of thinking about basic science! 

 Finally, we recognize that the terms that we use are sometimes inaccessible 
because they are frankly unfamiliar or because people are “nervous” about repro-
ductive terminology and think they should “know” concepts like “luteal phase” or 
“capaciation” and are afraid to ask. To address this issue, we created a communica-
tion tool called repropedia.org, a wiki that provides defi nitions of words within the 
context of any blog or Website. The API for repropedia can be linked to any Website, 
thus making those terms accessible and improving the knowledge of reproductive 
science for all of us. 

 You will be introduced to these and many more tools in the pages of this book. 
As this is the last book of its kind, I want to thank my co-editors Kate Waimey 
Timmerman and Marla Clayman for their vision and inventiveness in the develop-
ment of our communication strategy and for ensuring that our blogs are fi lled with 
the latest information presented in ways that our community can best use it. I also 
want to thank the co-editors from the other three volumes, Karrie Snyder, Lisa 
Campo- Engelstein, Sarah Rodriguez, Laurie Zoloth, and Clarisa Gracia. Each of 
them has been an extraordinary partner during the 6 years of this grant process. I 
also thank the coPIs of the original roadmap grant—Lonnie Shea, Richard Stouffer, 
Mary Zelinski, Jeff Chang, Kerry Snyder, Clarisa Gracia, Marla Clayman, Kathleen 
Galvin, Kemi Jona, Gwen Quinn, and Christos Coutifaris. They have been passion-
ate in the pursuit of better fertility options for cancer patients and patient with a big, 
multidisciplinary grant that took much more effort than an individual R01. I also 
want to thank my former student, friend, and scientifi c editor extraordinaire, Stacey 
Tobin. She has helped me communicate my ideas without grammatical error in a 
tireless way. She is a great communicator. 

Preface: Communicating Reproductive Science
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 Finally, this book and all that it represents is dedicated to the patients we serve 
who have ever had to worry about fertility in the face of cancer. While the true mor-
tality associated with cancer has been somewhat mitigated by the advances in can-
cer treatment, the existential crisis associated with that devastating diagnosis still 
exists, especially in a young person with all the expectancy of a future life and 
family. My hope is that in some small way, we have contributed to the lives of these 
patients by enabling a fi eld that relies on interdisciplinary teams to solve problems 
and then work together to get these concepts into practice. I don’t know of another 
example where translation of ideas became tangible so quickly. One would be hard- 
pressed to fi nd an oncologist today, in 2013, who is not aware that a young person 
facing a cancer diagnosis wants to not only beat the disease but also return to the life 
that they once had—with the fullness of life and family. Oncofertility is a word, a 
fi eld, and a hope for us all. 

 Chicago, IL, USA Teresa K. Woodruff  
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  Preface: Oncofertility Communication 
as a Model for Mu ltidisciplinary 
and Patient- and Family- Centered Care   

 Communication is central to the human experience. With every technological 
advance, from telegraphs and telephones to mobile devices and webcams, people 
are able to communicate with others in ways that previous generations had not. Just 
as interpersonal communication has changed, mediated communication has under-
gone a radical transformation in the last two decades. 

 For patients, their families, and the healthcare system, these changes have accel-
erated patients’ ability to be involved in their healthcare. With the advent of the 
Internet and widespread adoption of devices on which to access it, individuals have 
greater access to health information as well as their social and familial networks 
than ever before. These may interact in a myriad of ways. Although there is still 
some concern about the “digital divide,” in many cases, the issue is not simply about 
access to information. Patients need provision of information that is reputable, com-
prehensible, relevant, and timely. In some ways, technology has made this task more 
diffi cult. Information may be available, but it is of uncertain value and voluminous. 
Simultaneously, reputable information can be found relatively easily (if one knows 
where to look) and passed along speedily. 

 Patient-centered communication in cancer care has been expressed as a goal for 
both compassionate and quality healthcare in general and cancer care specifi cally 
[ 1 – 4 ]. Yet achieving patient-centered care through communication is still an elusive 
goal. This book comprises the many types of communication necessary for optimal 
cancer and oncofertility care. First are the chapters about clinical and interpersonal 
communication: communication to and from patients, family members, and clini-
cians. Included in this part are tools designed for patients and their families to 
enhance their ability to participate in their care and guide in their decision-making. 
One of the things that makes this volume unique is that it is not focused solely on 
the communication needs of the adult cancer patient. In addition to explicitly 
addressing the needs of partners, other family-oriented chapters focus on the needs 
of pediatric cancer patients and their parents. 
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 The second part of the volume begins with a framework for interprofessional and 
interdisciplinary communication. This is essential, as cancer care is often compli-
cated and involves several different clinical specialties. Physicians routinely include 
surgeons, medical oncologists, radiation oncologists, and primary care physicians. 
In addition, patients may interact with cancer-specifi c clinicians in addition to the 
treating oncologists, including nurse practitioners, nurse educators, dieticians, and 
psychotherapists. When incorporating oncofertility, reproductive endocrinologists 
are added to the care team. Parallel to the presentation of patient- and family- 
focused resources, this part includes healthcare-provider tools. Broadening the 
scope beyond the patient–clinician or clinician–clinician relationship, the latter 
chapters address the need to further educate and/or collaborate with various stake-
holder groups, including patient advocacy organizations, insurers, policy makers, 
and the general public. 

 Oncofertility is not the only clinical arena in which communication among many 
parties is necessary for optimal care, but rarely are the stakes higher. The prospect 
of thinking about family-building in the face of a cancer diagnosis is highly emo-
tional and personal. In addition, decisions must often be made quickly, and patients 
cannot be expected to be familiar with the topics at hand. As more patients require 
specialized care with multiple clinicians, communication fostering exemplary 
oncofertility care can serve as a model for exemplary care for many chronic or life- 
threatening illnesses. Technology and treatments may change, but patients and their 
families will continue to want, need, and deserve the best in communication so that 
they may benefi t from the best in care. 

    Chicago, IL, USA Marla L. Clayman  
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           Introduction 

    Cancer-related infertility has become an increasingly discussed topic in both the 
medical and cancer advocacy communities due to the growing awareness that some 
cancer treatments (e.g., radiation and chemotherapy) can impair future fertility—
including treatments for nonreproductive cancers. Continuing advances in assisted 
reproductive technologies that may be applied to preserve the fertility potential of 
those affl icted with cancer have also helped to highlight the issue [ 1 ,  2 ]. Organizations 
including the American Society of Clinical Oncology (ASCO) [ 3 ] and the American 
Society for Reproductive Medicine (ASRM) [ 4 ] have developed guidelines to help 
oncologists and cancer centers integrate discussions of fertility impairment and fer-
tility preservation treatment options early into the diagnosis and treatment process. 
Most experts agree that the most effective fertility preservation options (e.g., embryo 
freezing and sperm banking) are those that are made available to cancer patients 
 before  treatment begins. ASCO [ 3 ] suggests “Patients who are interested in fertility 
preservation should consider their options as soon as possible to maximize the like-
lihood of success.” (p. 2922). In the  New England Journal of Medicine  article by 
Jeruss and Woodruff [ 2 ], the authors contend that, “A discussion about the threat 
treatment poses to fertility is a critical part of the care of young patients with cancer, 
in order to allay concerns or offer options for preserving fertility.” (p. 905). ASRM [ 4 ] 
also affi rms that, “Unless patients are informed or properly referred before treat-
ment, options for later reproduction may be lost.” (p. 1623). 

    Chapter 1   
 How Do Cancer Patients Learn About Fertility 
Preservation? Five Trajectories of Experience 

             Karrie     Ann     Snyder       and     William     Pearse    
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 Yet despite these calls-to-action within the medical and advocacy communities, 
survey research has shown that many cancer patients, both pediatric and adult, do 
not recall having any discussion with a physician regarding potential fertility impair-
ment or preservation options prior to treatment [ 1 ,  5 – 7 ]. In developing the ASCO 
guidelines [ 3 ], Lee et al. found that “recent surveys of male and female cancer sur-
vivors of reproductive age concur that at least half have no memory of a discussion 
of fertility at the time of their treatment disposition.” (p. 2926). Moreover, they 
concluded that, “Even when patients do recall infertility discussions, many are 
dissatisfi ed with the quality and amount of information provided.” (p. 2926). 
Surveys with physicians (most often oncologists) have similarly found that doctors 
do not always inform patients of fertility-preserving treatment options, even those 
that are fairly routine and effective, such as sperm banking [ 8 ]. Moreover, research 
conducted since 2006 has found that, “the majority of physicians are not following 
[the ASCO] guidelines.” (p. 338) [ 9 ]. 

 While the information gap regarding fertility preservation is well recognized, we 
lack a nuanced understanding of what information is exchanged during patient–
physician discussions, how these discussions evolve, and how patients experience 
this information exchange. We wanted to examine how discussions about treatment 
unfold between women of reproductive age with cancer and their oncologists, with 
the goals of improving best practice fertility preservation guidelines and shaping 
future research. We conducted interviews with women who had been diagnosed 
with breast cancer during their reproductive years. Although most research in this 
area has focused on whether or not a discussion regarding infertility has taken place, 
we found that the issue is more complicated than a “yes” or “no” answer. We identi-
fi ed fi ve trajectories of experience among our respondents that describe not only if 
the topic of infertility was raised, but also the depth to which it was discussed. 
By looking at clinical discussions of fertility preservation from the perspective of 
women who have experienced a breast cancer diagnosis, we also identifi ed key factors 
that facilitated or inhibited such discussions.  

    Study Design 

 We gathered data from interviews with 67 women who were diagnosed with breast 
cancer prior to 40 years of age (with 88.1 % being most recently diagnosed within 
the past 3 years and all diagnosed within the past 5 years; Table  1.1 ). Data collection 
took place between March 2008 and October 2009. The sample was recruited 
through advertisements placed in breast cancer advocacy organization newsletters 
(print and e-newsletters), email lists, and message boards aimed at cancer patients. 
We were initially concerned that the resulting sample would be much more politi-
cized than the general population of younger women with breast cancer. To explore 
this possibility, we specifi cally asked women about their level of participation in breast 
cancer advocacy organizations and support groups. We found that only a few women 
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in our sample could be classifi ed as highly involved in such networks or groups. 
Since being involved in the cyber community (such as joining an email list from an 
advocacy group or occasionally checking a message board) involves minimal, if 
any, commitment, we do not think the sample over represents those who are very 
immersed in the breast cancer advocacy community. In some cases, the respondent 
had no involvement in any advocacy organization, and a friend or family member 
forwarded the recruitment advertisement onto them. The sample was characterized 
by high educational attainment and health insurance coverage, and included both 
married and single respondents as well as parents and nonparents (Table  1.1 ).

       Interview Procedure 

 We conducted semi-structured phone interviews averaging 60 min in length; all 
respondents were read an IRB-approved statement of informed consent before 
agreeing to participate in the study. Interviewers were well versed on the topic of 
breast cancer as well as fertility preservation and all had completed IRB training. 
Interview topics included family background, diagnosis experiences, treatment 
concerns and decisions, and future family plans.  

   Table 1.1    Sample 
characteristics ( n  = 67)  

  Race/ethnicity  
 % Caucasian, non-Hispanic  62.7 % 
 % African-American  29.8 % 
 % Caucasian, Hispanic   4.5 % 
 % Asian   3.0 % 

  Educational attainment  
 % with Bachelor’s degree or higher  86.6 % 
  Family status  
 % Married/Partnered a   59.7 % 
 % Engaged to be married   9.0 % 
 % with Children b   40.3 % 
 Mean age at time of interview (years)  35.0 
 Mean age at time of fi rst diagnosis (years)  32.8 
 Age range at time of fi rst diagnosis (years)  23–40 
 Less than 3 years since most recent diagnosis  88.1 % 
 4–5 years since most recent diagnosis  11.9 % 
 % with Health Insurance  98.5 % 

   a Partnered includes those women who are not legally married 
but consider themselves to be in permanent partnerships 
  b This category indicates women who identify themselves as a 
parent. Although the overwhelming majority of women have 
biological children, this category also includes nonbiological 
children including foster and stepchildren  
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    Data Analysis 

 We examined—from the patient’s perspective—the interactions between a patient 
and her oncologist regarding discussions of infertility and fertility preservation. 
While cancer patients can learn about treatments and make treatment decisions 
based on interactions with a wide range of healthcare workers and interested parties, 
including family members, our focus was on the relationship between a patient and 
her oncologist. Most of our respondents identifi ed their oncologist as their main 
information source and most survey work and fertility-preservation guidelines have 
identifi ed this clinical exchange as vital for patients to learn about fertility impair-
ment and potential treatment options. 

 Information about cancer and fertility runs the gamut, from how soon after adju-
vant treatment can one start trying to conceive to whether or not a future pregnancy 
will lead to a reoccurrence of breast cancer. Our analysis, however, focused on two 
distinct issues:

    1.    The potential of breast cancer treatment to impair fertility.   
   2.    The availability of fertility preservation treatment options (both standard 

treatments such as embryo banking and investigational treatments such as ovarian 
cryopreservation).     

 We limit our focus to these two topics because it is the exchange of this information 
that is considered  necessary  for those facing cancer to make effective choices to 
safeguard their fertility prior to beginning cancer treatment.  

    Coding and Development of Five Trajectories 

 We took an inductive approach to data analysis—meaning that we did not start with set 
hypotheses of how these discussions evolve. Rather, our respondents’ narratives led to 
the identifi cation of the fi ve trajectories of experience we identifi ed. The trajectories 
schema emerged through a three-stage coding process as described below (Fig.  1.1 ).

    Stage 1: Was fertility impairment discussed? 
 We fi rst determined if a conversation regarding potential fertility impairment took 

place prior to the patient starting potentially damaging cancer treatment. 
Respondents were asked if they discussed cancer-related infertility with their 
oncologist, and if so, when this discussion took place. “Fertility Discussed” 
indicates a discussion took place prior to treatment and “Fertility Not Discussed” 
indicates that no discussion took place prior to treatment. The latter group was 
categorized as Trajectory 1.  

  Stage 2: Who initiated the discussion? 
 During the coding for Stage 1, we found that, among those who had discussed 

cancer-related fertility issues,  who  brought up the topic differed. For some, the 
patient initiated the topic and, for others, their oncologist had. Since this point of 
comparison seemed to be a primary difference in the experience of discussing or 
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learning about fertility preservation, we coded interviews as either “Oncologist- 
Initiated” or “Patient-Initiated.” During their interviews, respondents who had 
discussed fertility preservation with their oncologist were asked who brought up 
the topic. Respondents were also asked if they discussed the issue with any other 
healthcare workers, such as nurses, before starting cancer treatment. The vast 
majority did not. In a couple cases, the issue was brought up by another health-
care worker (e.g., a breast surgeon), which then prompted the patient to approach 
her oncologist. Respondents who initiated the conversation were categorized in 
Trajectories 4 or 5; those who indicated that their oncologist started the conver-
sation were categorized in Trajectories 2 or 3.  

  Stage 3: Were fertility preservation options discussed? 
 Throughout the coding of Stages 1 and 2, it was evident that fertility preservation 

options were not routinely discussed even if fertility impairment was. Therefore, 
we further coded interviews where fertility was discussed into two categories—
“Options Discussed” and “Options Not Discussed.” We defi ned fertility preser-
vation treatment options as procedures performed prior to radiation and 
chemotherapy, where the goal is to preserve fertility functioning; procedures 
included standard options (e.g., oocyte/embryo freezing) as well as  investigational 
options (e.g., ovarian cryopreservation; see [ 2 ] for further discussion.) “Options 
Discussed” included situations where respondents recalled their oncologist dis-
cussing  some  range of fertility-preserving options and/or referred the respondent 
to a fertility specialist prior to treatment to explore available procedures. “Options 
Not Discussed” included experiences where a respondent did not remember 
being told about any fertility-preserving options, was not sent to a fertility spe-
cialist prior to the start of her treatment, and/or was told not to worry about the 
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issue until after her treatment was completed. Consistent with the description by 
Jeruss and Woodruff [ 2 ], even when respondents discussed options with their 
oncologist, rarely were they given the complete range of existing and investiga-
tional fertility preservation options and alternatives to biological parenthood 
such as adoption. Nonetheless, this distinction was meant to determine if respon-
dents were told that cancer-related infertility was a potential roadblock to future 
family goals  or  that it was a situation that they could be proactive about prior 
to treatment.     

    Patient Trajectories 

 All of the respondents were assigned one of fi ve distinct trajectories of experience 
(Fig.  1.1 ). While a small number of respondents (Trajectory 1–11.9 %) did not dis-
cuss the topic at all with their oncologists, most patients did (88.1 %). However, we 
found that for women who did discuss the topic with their oncologist, there was a 
range of experience in both the depth of information received and whether or not 
respondents felt that their concerns were adequately addressed. In 47.8 % of cases, 
oncologists brought up the subject and over half of this group did go on to discuss a 
range of potential options (Trajectory 3; 26.9 % of overall sample). Yet, even if an 
oncologist did bring up the topic of potential fertility impairment, a discussion of 
options was not guaranteed, with 20.9 % of the overall sample falling into Trajectory 
2. Though most guidelines have focused on the importance of oncologists to broach 
the topic of fertility, our respondents frequently initiated this discussion (40.3 %). 
As with oncologist-initiated discussions, there was a range of ways in which the 
topic was discussed, from in-depth conversations regarding the options available 
(Trajectory 5–22.4 % of overall sample) to instances where an oncologist told a 
patient that she should not worry about fertility until after she was cancer free as in 
Trajectory 4 (17.9 % of overall sample).  

    Inhibiting and Facilitating Factors 

 We also examined patterns and common characteristics of how these conversations 
evolved or abruptly ended. Figure  1.2  identifi es inhibiting and facilitating factors 
related to the patients, their oncologists, and their relationship that shaped the expe-
riences of our respondents.

      Oncologist Interest and Knowledge 

 Although this was a study of patients’ experiences, a fundamental question is 
whether or not oncologists feel responsible for raising the topic of fertility and have 
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detailed knowledge about fertility preservation options. There were several cases in 
which respondents described very proactive oncologists who either took the lead in 
the conversation or were very open to discussing the matter further. But there were 
as many instances in which patients described that their physicians were not inter-
ested in the topic; in these cases, the oncologists made it clear that their main goal 
was battling the patient’s cancer fi rst and foremost, or they offered information that 
was inaccurate/vague, or they simply responded that they did not know what would 
happen to fertility or where the patient could go for help.  

    Oncologists’ Networks with Fertility Specialists 

 One factor that infl uenced whether or not a fertility impairment discussion pro-
gressed to a discussion of fertility preservation treatment options was the presence 
of a network connecting oncologists with fertility specialists. This relationship was 
a primary way in which patients were able to learn about their fertility preservation 
options. In some cases, respondents felt their oncologists passed them off to a fertil-
ity specialist, while others reported a close collaboration between their physician 
and fertility specialists. These experiences stand in stark contrast to those who 
specifi cally asked their oncologists directly for a referral, but were told that their 
oncologist did not know any fertility specialists; unfortunately, this was a common 
occurrence among our respondents. For example, JoAnne (Trajectory 2), a 37-year- old 
married mother of one, was shocked when her oncologist informed her that chemo-
therapy could impact her fertility. She then recalled a discussion about the odds of 
her resuming menstruation after chemotherapy and a very cursory mention from her 
doctor that women sometimes freeze eggs. So while she was informed of the threat 
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of potential fertility impairment, JoAnne felt there was no discussion of options 
beyond the vague comments from her doctor, and she did not receive guidance on 
where to go for further information:

  It was very brief and really he said, ‘I’ve known there are women who have gotten eggs 
harvested. If you want to look into that, you need to go do it now.’ That was about the extent 
of the entire conversation about that. And then I really felt kind of on my own. I said, ‘Great, 
do you know any?’ And his answer was really no. I mean that kind of—we felt kind of left 
off on our own of how to fi gure that out. 

   When the fertility specialist/oncologist link was lacking, patients had to be 
proactive to fi nd a fertility specialist to consult. Several respondents were successful 
and received the desired information; however, JoAnne’s Internet research led her to 
believe that the only option was oocyte harvesting and that it would delay her treat-
ment. Without much guidance, she and her husband decided just to “deal with the 
cards we were dealt” and hope her fertility would be unharmed. Those who recalled 
oncologists giving them referrals had a much easier time fi nding out desired infor-
mation and were able to weigh their options more effectively. In fact, an important 
point of departure among those whose oncologist brought up the topic (Trajectories 
2 and 3) and whether or not they discussed options was this existing link or relation-
ship between their oncologist and a fertility specialist. Clearly, if an oncologist 
brought up fertility, they had at least some rudimentary knowledge of the issue and 
at least some sense of responsibility to discuss the issue (through self-initiative or in 
order to follow guidelines at their healthcare institution). Divergence in the progres-
sion of the discussion often came from whether or not the oncologist was able to 
offer a referral to a fertility specialist.  

    Patient Receptiveness 

 How receptive a patient is to fertility-related information is also an important factor 
that infl uences the progression of discussions with their oncologist. Women in this 
study varied in what their future family plans were and whether or not they wanted 
to have biological children. Of those patients whose doctors raised the subject of 
fertility but no options were relayed (Trajectory 2), several women said they were 
not interested in having future children or becoming fi rst-time parents. These 
respondents were comfortable with their decision not to pursue the topic further, but 
they thought that it was information that women facing cancer should hear.  

    Patient Knowledge and Empowerment 

 A patient having some sense that infertility matters can change the discussion 
of fertility preservation, particularly if her oncologist does not bring up the topic. 
In our study, sometimes this knowledge was obtained through the patient’s 
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occupation (such as being a physician themselves), occasionally it came from 
knowing someone else who had breast cancer, and sometimes it was just a gut 
instinct at the time of diagnosis. How much someone knows prior to being diag-
nosed with cancer matters as well. Respondents who were physicians and those in 
other health-related occupations knew (or heavily suspected) not only that their 
fertility may be at risk but also what follow-up questions to ask. 

 What is puzzling is why some women who had a feeling that fertility might have 
been an issue did not pursue the topic or did not push the topic further if they had 
unanswered questions. The level of self-effi cacy that respondents described in their 
relationship with their oncologist shaped how empowered they felt to push the topic 
of infertility further. For example, Janet (Trajectory 4), a 32-year-old community 
college student and married mother of one child, had asked her oncologist about 
fertility issues prior to beginning treatment but described her concerns as being 
“dismissed” by her oncologist and that she was not offered any fertility preservation 
options. When asked about her role in her overall treatment, Janet presented herself 
as having a passive role, saying “I really had no choice.” Though she described not 
being happy with her oncologist overall, when we asked why she did not change 
doctors she replied, “He seemed to know what he was doing so I just stayed.” 

 Janet’s experience represents those of many respondents in Trajectories 1, 2, and 
4. The women in these categories more often described themselves as following 
doctor’s orders in all aspects of their cancer care, even if they were not getting the 
information or treatment they desired. Other respondents, particularly those in 
Trajectory 5, described themselves as being proactive to the point of being pushy, at 
times even fi ghting what they perceived to be the ambivalence of their physicians 
and advocating in general to ensure they received the best treatment available. 
When Fiona (Trajectory 5), a 31-year-old single grant writer with no children, was 
diagnosed, she quickly suspected that radiation and chemotherapy could harm her 
future fertility. Fiona’s energies quickly turned to her fertility, “then almost my pri-
mary focus was fertility. Without a doubt. I was willing to forgo chemotherapy if it 
meant that I couldn’t have kids.” Fiona broached the topic of fertility and she felt her 
oncologist was less than enthusiastic about discussing the issue further:

  Then, after doing a bit of research on the Internet, and I asked my oncologist directly about 
it. I had to bring it up … [My oncologist] reacted as if—I got the feeling that she didn’t want 
me thinking about that. I got the feeling that her focus was to keep me alive. And I got the 
feeling like maybe if I hadn’t brought it up, I’m not sure she would have mentioned it to me. 
But honestly knowing her, I think she would have told me because just to cover herself. 
But it wasn’t one of the fi rst things—she wasn’t as concerned about it as I was, of course. 

   Despite this initial resistance, Fiona took charge by continuing to ask questions and 
she was able to set up consultations between her oncologist and a fertility specialist 
she found online. Fiona’s outcome was largely shaped by her own self- described 
pushiness and self-effi cacy. Our point here is not to blame respondents for not learning 
about fertility impairment or options, but to point out that patients’ quality of knowl-
edge concerning potential fertility impairment prior to diagnosis and the level of 
self-effi cacy, or empowerment, they feel when interacting with their oncologist 
were key factors in the outcomes for our respondents.  
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    Status Differences Between Patient and Physicians 

 So what shapes empowerment? One potential answer suggested by our data is the 
nature of the relationship between patient and doctor in terms of status similarity/
difference. There are varying perspectives on what empowerment entails, see [ 10 ]. 
We use the defi nition of Linhorst et al. [ 11 ]: “having decision-making power, a 
range of options from which to choose and access to information.” (p. 427). 
Respondents who felt less empowered to pursue the topic of infertility were also 
those respondents for whom there was potentially the greatest social status differ-
ence between patient and physician in terms of occupation/education level and 
race/ethnicity. The empowered group that included Fiona (Trajectory 5) also 
included two physicians, a physician’s assistant, and a professor, whereas groups 
that described far less self-effi cacy (Trajectories 1, 2, and 4) had occupations out-
side of healthcare as well as lower educational attainment. In Trajectories 3 and 5, 
where respondents described far higher levels of self-effi cacy, fewer than 6 % of 
women did not have at least a Bachelor’s degree compared to over 21–25 % of 
respondents in Trajectories 1, 2, and 4. Occupation and education not only deter-
mine what a patient knows about the potential for fertility impairment, but also 
shape the relationship between patient and physician and infl uence the patient’s 
level of comfort with bringing up topics or even challenging their physician. Some 
research supports the idea that the likelihood of an oncologist discussing fertility 
preservation may be related to perceived status similarities between themselves 
and their patient. Rieker et al. [ 12 ] suggest that oncologists may be more likely to 
discuss the issue of sperm banking with patients who they believe to have a simi-
lar status (e.g., highly educated patients). Situations where there is a greater per-
ceived social distance between patient and oncologist may impede fertility-related 
conversations. 

 Moreover, cultural background differences could exacerbate feelings of status 
differences. As shown in Fig.  1.2 , Trajectories 1, 2, and 4 included most of the 
women in this study who were non-Caucasian and most of these women described 
their oncologists as being Caucasian. Differences in race and ethnicity could further 
inhibit self-effi cacy on part of the patient or serve as barrier to the oncologist 
broaching the topic. This latter assertion is supported by Quinn et al. [ 9 ], who found 
that oncologists felt cultural and language differences with patients were barriers to 
the discussion of fertility preservation. 

 Research of oncologists’ behavior found that some are reluctant to bring up 
fertility preservation because of concerns about a patient’s ability to afford these 
procedures [ 8 ,  9 ]. While concerns over costs may not indicate issues related to 
social status differences, it does raise the possibility that how oncologists perceive 
patients and their class or socioeconomic position may infl uence whether or not the 
topic of fertility preservation gets discussed.  
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    What Doesn’t Matter? 

 Within our sample, age of the patient did not seem to infl uence who was told what. 
We had thought that younger women would be given more options, either because 
they had no children yet or because of a general assessment that their fertility may 
be better to begin with. However, many younger patients were told to “just wait and 
see” what happens to their fertility posttreatment. Similarly, patients did not feel 
that oncologists withheld (or offered) information based on their partnership or 
parental status. 

 Also, the quality of the relationship between patient and physician from the 
patient’s perspective did not matter. Many who did not discuss fertility-related 
issues/options still described their overall relationship with their physician as good, 
even if they felt they would have made different choices had they been given more 
information. Conversely, oncologists who were described by their patients as moti-
vated on the topic of infertility did not predict a good relationship overall.   

    Shaping Future Research and Guidelines 

 Our sample was disproportionately insured and highly educated, with many having 
professional occupations. Addressing a more diverse sample could reveal a greater 
number of trajectories of experience, including family-initiated discussions for 
groups where having children is seen as a community responsibility. Also, by focus-
ing on a relatively privileged range of respondents, our fi ndings may actually under-
estimate the lack of information received by the general population of younger 
women facing breast cancer. Among women who would seem to have the most 
access to personalized care, information, and fi nancial resources for elective 
fertility- preservation procedures (which are not routinely covered by health insur-
ance), many were not told that their fertility could be compromised nor were they 
given treatment options. It is likely that those lacking economic resources would 
have even less access to fertility-related information and options. Our study also 
focuses on women exclusively. Since men and women (as well as different cancer 
types) have different fertility risks, treatment options, and success rates for fertility 
preservation, a more in-depth look at the barriers and facilitators specifi c to men’s 
discussions of fertility with their oncologists as well as studies that include women 
with other types of cancer are needed. Nevertheless, the preliminary fi ndings we 
describe here and the suggestions below will help guide future research regarding 
patient–oncologist communication on the topic of fertility preservation. 

 Moreover, our aim is not to conclude what percentage of female cancer patients 
experience a particular outcome versus another, but to understand what matters in how 
these discussions evolve, at what points the exchange of information breaks down, 
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and where interventions could help facilitate more comprehensive conversations 
between patient and physician. Based on our respondents’ experiences, we suggest 
the following future research directions and considerations for the development of 
clinical guidelines: 

    Understanding the oncologist’s Role in Fertility Preservation 

 It is important that we further investigate what oncologists know about fertility 
issues, as well as available fertility preservation options. Several respondents were 
not confi dent about their oncologist’s knowledge regarding fertility impairment. 
Some even reported being given responses that were unclear at best and simply 
wrong and misleading at worst. Although relying on patients’ perspectives, there 
does seem to be the assumption in many discussions of fertility preservation that 
oncologists are well versed on the issue. However, Schover et al. [ 8 ] in a survey of 
718 oncologists found that with regard to sperm banking, oncologists’ knowledge 
is largely “not up to date” (p. 1895). While the authors failed to fi nd a signifi cant 
correlation between knowledge and “how often they mentioned sperm banking to 
eligible patients” (p. 1892) [ 8 ], in a study of 16 oncologists, Quinn et al. [ 13 ] found 
that oncologists are not always well informed about fertility preservation and this 
infl uenced whether or not they felt comfortable with the topic and ultimately dis-
cussed the issue with patients (also see [ 9 ]). Quinn et al. [ 13 ] also reported that the 
physicians in their sample “were unaware of any guidelines, either for their spe-
cialty or for the institution regarding [fertility preservation]” (p. 152) and most had 
not received formal training on the issue (p. 152). 

 Moreover, studies of oncologists have found that patient characteristics such as 
the gender or marital status of a patient [ 8 ,  13 ], a patient’s prognosis [ 8 ,  9 ,  13 ], and 
other considerations such as the time available to meet with patients [ 8 ,  13 ], infl u-
enced the degree to which oncologists addressed fertility, if at all. Future research 
should also focus on oncologists and cancer centers who do integrate informed 
fertility preservation discussions into their care routines, to understand how they 
learn about and stay current on the topic, and how they implement best-practice 
guidelines and develop effective strategies for counseling patients on fertility 
preservation.  

    Examining the Role of Fertility Specialists 

 Access to fertility specialists was clearly an infl uential factor in how fertility discussions 
progressed for our responders. Several guidelines, including from ASRM and ASCO, 
discuss the importance of networks between oncologists and fertility specialists and 
how to encourage discussions across these specialties. However, Quinn et al. [ 14 ] 
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found that less than half of physicians routinely refer patients of childbearing age to 
reproductive endocrinologists. Moreover, Schover et al. [ 8 ] found that the most 
cited barrier among the oncologists they surveyed for not referring men to sperm 
banking was “a hard time fi nding convenient banking facilities” (p. 1895). Our 
research also identifi ed the relationship between fertility specialists and oncologists 
as critical for patients to receive desired information. It is imperative that future 
research explores when and how these networks emerge and when are they the 
most effective for patients. Moreover, future research should look to fertility spe-
cialists as subjects of interest. What do they know regarding cancer-related infertil-
ity? Are fertility specialists aware of investigational procedures such as ovarian 
cryopreservation?  

    What Factors Allow Patients to Raise Concerns? 

 Our respondents’ feelings of self-effi cacy were often the determining factor in 
whether they obtained information on fertility. Future research should investigate 
factors within the patient–physician relationship that allow patients to share their 
concerns. Is it when patients feel more “comfortable” with their physician? Is it when 
the conversation of fertility is not touched upon in a laundry list of potential side 
effects? How does the presentation of fertility-related information (e.g., educational 
brochures versus physician talking points) infl uence whether or not a patient feels 
they can ask follow-up questions?  

    Empowerment Through Information 

 Women who did not discuss fertility or fertility preservation options with their 
oncologist often used the word “dismissed” to describe their experiences and con-
cerns. It is impossible from our data to know how physicians assessed their indi-
vidual cases and what potential options would have been available (if any). However, 
it is clear that all but one respondent who did not discuss the topic at all eventually 
learned about fertility impairment and treatment options after the fact, with most 
becoming upset that they were not more fully informed before starting treatment. 
Clinical guidelines could be explicit in that if standard fertility preservation options 
are not advised for a particular patient, physicians should offer some amount of 
explanation as to why. If women fi nd out after the fact, their reactions to this unset-
tling information could affect their quality of life post-cancer. Having information—
even if the answer is that standard options are not advised—is more empowering to 
patients than simply being kept in the dark. This conversation could also open the 
discussion to include other parenting options (e.g., surrogacy, adoption) as outlined 
by Jeruss and Woodruff [ 2 ].  
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    Understanding Social Inequality and Barriers to Information 

 The most distressing part of our study was that some groups were less likely to 
receive fertility-related information, even when they directly asked about infertility. 
Fertility-preservation options prior to treatment (e.g., IVF) and posttreatment (e.g., 
adoption) can be costly, and economic and social resources will play a key role in 
determining which groups are able to become parents post-cancer. Here, we reveal 
that this potential inequality can be traced back to the initial patient–physician inter-
action, where inequality in access to vital information was tied to educational attain-
ment, occupation, and even racial/ethnic background for many of our respondents. 
In their survey, Schover et al. [ 8 ] found that oncologists reported that they would be 
less likely to refer men for sperm banking who were HIV+ or openly homosexual 
(pp. 1894–5). Best-practice guidelines and researchers must address more openly 
how specifi c subsets of patients have been overlooked or may require more spe-
cialized educational techniques. For example, some racial/ethnic groups may be 
less likely to pursue a topic not initiated by their physician because of cultural and 
community differences in how to interact with experts and institutional agents 
such as physicians. 

 In this study, there was a clear distinction between those able to make a decision, 
even if that decision was to not pursue fertility preservation, and those who felt they 
were not allowed to make a choice. Clinical guidelines should not recommend that 
all patients have a biological child, but must ensure that cancer patients are informed 
about infertility as a potential side effect of cancer treatment and that patients are 
able to have an open dialogue with their healthcare team about possible fertility 
preservation options. Receiving information, feeling involved in medical decision 
making, and communicating openly with their physician shapes patient empower-
ment. A great deal of research has shown that patient empowerment can lead to 
“improvements in health status, increased satisfaction, and self-effi cacy” ([ 10 ], 
p. 25) as well as better health and emotional outcomes, even for patients with poten-
tially life-threatening illnesses like breast cancer [ 15 ,  16 ]. If a patient is unable or 
chooses not to take steps to preserve their future fertility, the feeling of being fully 
informed and capable of weighing options, and that their concerns are addressed 
would benefi t cancer patients.      
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           Barriers to Communication: The Scope of the Problem 

 The majority of health information is delivered in English [ 1 ]. Yet, according to the 
US Census Bureau, about 20.3 % of the population speaks a language other than 
English in the home, a number that increased by 140 % between 1980 and 2007 [ 2 ,  3 ]. 
More than 400 languages are spoken in the United States [ 2 ]; more than 50 million 
people residing in the United States (16 %) are of Hispanic or Latino origin alone, 
an increase of 15.2 million just in the last decade, and growing at 4 times (43 %) the 
growth of the total population (10 %). Practically illustrating the disparities, one 
cross-sectional study revealed that while whites received 57 % of all eligible health 
services, only 35 % of Hispanics with limited English profi ciency received the 
health services for which they were eligible [ 4 ]. Although inequities in health care 
result from multiple factors, research suggests that those minorities with limited 
English profi ciency are among the groups treated most unfairly [ 1 ]. 

 Communication, however, is more than speaking the same “language.” Attitudes, 
beliefs, and values passed down through generations in families and societies have 
a signifi cant impact on both the clinician and the patient regarding expectations for 
care and outcomes. A sample of 74 Russian-speaking cancer patients in San 
Francisco, California highlighted that cultural taboos about the word “cancer” and 
other dynamics of care benefi t from interpreters trained to understand the interaction 
of language and culture [ 5 ]. Cultural “mismatches,” occurring when provider and 
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patient have disparate attitudes, beliefs, and values about disease and treatment, 
have been found to negatively impact not just patient satisfaction but the actual 
quality and effectiveness of health care [ 6 ]. 

    Low Health Literacy: A National and International Epidemic 

 In the United States, approximately half of the adult population has been found to have 
low health literacy, or the ability to successfully obtain, process, and appropriately 
act on health information [ 7 ]. Census reports indicate that 15 % of adults have not 
completed high school education, and estimates are that approximately 43 % of 
American adults had “basic” or “below basic” prose literary skill (the lowest of four 
levels) [ 3 ,  8 ,  9 ]. Particularly concerning in the health arena, 20 % of adult Americans 
read at a fi fth grade level or lower, and the resulting low health literacy has been 
associated with increased cancer disparities [ 7 ,  10 ]. Further support for this associa-
tion is found in a study of men in the US Veteran’s Administration system suggesting 
that, compared to men with better reading abilities, men with a reading level below 
the sixth grade had a were 69 % more likely to be diagnosed with late-stage prostate 
cancer, despite equal access to screening tools [ 11 ]. 

 Discussion cancer, reproductive function, and technology utilized for fertility 
preservation (FP) require the use of language often unfamiliar even to individuals 
with high school and above educational levels, further disadvantaging those with 
limited profi ciency in English and those in lower socioeconomic groups.  

    Internet-Based Information 

 In the United States in 2012, over 81 % of adults reported routinely accessing the 
Internet, and 80 % of these individuals endorsed gathering health-related information 
on the web [ 12 ]. The US National Cancer Institute’s “Health Information Trends 
Survey” (HINTS) found that 28 % of Americans specifi cally searched for cancer 
information on the Internet in 2005, and that a signifi cant majority went to the 
Internet fi rst, before seeking care with a health professional [ 13 ]. Potential explana-
tions for this trend have not been fully studied, but may include limited accessibility 
to their healthcare provider, hesitancy to ask providers sensitive issues about repro-
duction, or limited ability for the healthcare professionals to answer questions out-
side their area of expertise. 

 The term “e-health” has been coined to describe the use of the Internet (or related 
technologies) to gather health information and locate services.  Such technology 
affords user fl exibility for access, and provider tailoring of content and language to 
unique user needs. Online tools can be adjusted based on user’s culture or language, 
using interactive tools to enhance learning. E-health programs potentially could 
provide substantial opportunities in low-health literate populations by providing 
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pictures, and consistency in navigation [ 14 ]. In addition, E-health strategies have 
other potential benefi ts, such as broad reach, 24-h availability, anonymity or a social 
interaction (whichever is preferred), multimedia options, and the potential to tailor 
to the needs of groups or individuals [ 15 ]. 

 However, despite these advantages, e-health has not been demonstrated to be 
universally benefi cial in providing information in a way that improves health out-
comes. There are several potential reasons why internet-based information may fail 
to provide adequate information to high-literacy or low-literacy populations. For 
example, the overall readability for many cancer-focused websites is at a high-
school level or beyond [ 16 ]. In a study of a sample of Spanish-language health-
related websites, 86 % were written at a college-level readability [ 17 ]. Other HINTS 
research has shown that people who have lower subjective health literacy are more 
likely fi nd online material frustrating and “took a lot of effort” to understand [ 18 ].  

    The Unequal Burden of Cancer 

 Current advances in the fi eld of oncology have great potential to improve survival 
and quality of life after cancer treatments. However, the above-discussed barriers to 
communication and low health literacy mean vulnerable populations of patients 
often have limited access and comprehension of new options and strategies to prevent 
and treat cancer. More than a decade ago, the US Institute of Medicine document 
“The Unequal Burden of Cancer,” described and prioritized addressing the dispari-
ties of cancer incidence and mortality among the US populations [ 19 ]. Unfortunately, 
in certain minority groups, cancer continues to be often poorly understood, with 
signifi cant misperception about screening techniques. For example, in a 2005 cross-
sectional US study, more than 25 % of Hispanics and about 18 % of African 
Americans, compared to 14 % of whites, believed that there was nothing they could 
do to reduce their risk of cancer [ 20 ]. In another study, 75 % of Vietnamese-
American women, a group with high rates of cervical cancer, did not know the 
purpose of Pap smears [ 21 ]. Finally, nonwhite cancer survivors report a higher 
number of information needs, including more health promotion, interpersonal and 
emotional, side effects and symptoms, and insurance needs [ 22 ].   

    Unmet Needs About Information Regarding Fertility 
and Cancer 

 Research in young adults with cancer consistently supports that these patients 
have an interest in their fertility and that they believe they should have, at the 
very least, the opportunity to understand that the treatment they undergo for can-
cer may end fertility potential. In the area of breast cancer, 57 % of women 
reported substantial concern at diagnosis about losing fertility, and 29 % 
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admitted that those concerns infl uenced treatment decisions [ 23 ]. However, while 
young  survivors express an interest in fertility, many women felt that they had 
inadequate exposure to information about fertility before and after cancer treat-
ments [ 24 ]. Unfortunately, a recent study suggested that only 28 % of patients 
reporting fertility concerns actually reported meeting with a fertility specialist 
[ 25 ]. On the other hand, healthcare providers are challenged by the lack of con-
sensus about what characteristics identify patients as “appropriate” to refer for a 
fertility preservation consultation (FPC). 

 Recent evidence suggests that there are racial, social, and demographic disparities 
that distinguish which young women with cancer receive FP information and treat-
ment vs. those who do not [ 26 ]. For example, nonwhite racial groups have greater 
unmet information needs regarding fertility and cancer, compared to Caucasians [ 27 ]. 
In a retrospective chart review of 199 medical records of women with a new cancer 
diagnosis, Caucasian women were referred twice as often for fertility preservation 
consultation (FPC) than women of other ethnicities, and patients with insurance cover-
age were 40 % more likely to be referred for FPC [ 28 ]. According to the study, only 
22 % (9/51) of eligible African American women received FPC, and no Hispanic 
women (0/19) received FPC. A survey study from the California Cancer Registry 
found that Latina women were 80 % less likely to pursue FP treatments than Caucasians 
[ 26 ]. They also reported that of 31 African American women, none pursued FP strate-
gies. Beyond racial and ethnic factors, the level of education also predicts a woman’s 
access to information about FP. In a survey-based study of 918 young women receiv-
ing cancer treatment, women were signifi cantly more likely to have fertility addressed 
by their oncologist if they were educated at the Bachelor’s level or beyond (Adjusted 
OR [95 % CI] 1.4 [1.0–2.1],  p  = 0.005) [ 26 ]. Only one study to date has addressed 
sexual orientation and FP access; the investigators reported that, compared to 32/813 
heterosexual women, none of the 29 women who self-identifi ed as non-heterosexual 
pursued FP treatment [ 26 ]. Potential explanations for these differences have not been 
adequately explored but are likely to include language barriers, health literacy, and 
cultural beliefs about the issues of cancer and reproduction [ 26 ,  29 ,  30 ].  

    What Are Unique Communication Challenges with Fertility 
Preservation? 

    Fertility Preservation Topics Are Complex 

 In all young men and women with a new cancer diagnosis, discussion about fertil-
ity and cancer treatments can be challenging. Advances in assisted reproductive 
technology provide ways to preserve fertility in young women, with four clear 
options: (1) oocyte cryopreservation, (2) embryo cryopreservation, (3) ovarian 
suppression by administration of a GnRH agonist, a medication that puts the 
 ovaries “at rest” during cancer treatment, or (4) ovarian tissue cryopreservation. 
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A fi nal option is to elect to “wait and see” if fertility is compromised after  treatment. 
Each of these FP options carries unique risk factors as well as varying probabilities 
for later pregnancy. It is diffi cult to discuss these risk factors with patients because 
outcomes are dependent upon the dose and duration of cancer treatment, the age of 
the patient, and the patient’s baseline ovarian reserve when treatment begins, all 
alongside other risk factors for infertility that women face independent of cancer 
or cancer treatment [ 31 ]. Perhaps in part because of this complexity, less than half 
of the female cancer patients of reproductive age receive suffi cient information 
about these options or an appropriate referral for FPC before cancer treatment 
begins [ 26 ,  31 – 34 ]. 

 Because the FPC covers such complex topics, women who have a higher level of 
education are at an advantage to understand and integrate the concepts quickly 
enough to pursue intervention. In addition, women with a higher education back-
ground may be more assertive and proactive with their providers, bringing up the 
topic of FP themselves, important since many oncologists are NOT routinely dis-
cussing FP unless their patients bring it up [ 35 ]. The complexity of FP options has 
led to research elucidating what patients know, need to know, and what they retain 
after receiving an FP consultation. Using objective measures of FP knowledge, 
investigators consistently fi nd poor FP knowledge in patients prior to the FPC [ 36 , 
 37 ]. After the FPC, fi ndings suggest that the objective measures of overall FP 
knowledge remain poor, with an average score on a validated FP knowledge scale 
of about 50 % correct [ 38 ]. Specifi cally focusing on those questionnaire items 
addressing patient comprehension about the risks associated with FP (e.g., cancer 
recurrence risk, birth defects in future children), approximately half of the sample 
responded with inaccurate assessments of these risks. Such misperceptions of risk 
may prevent women from making informed decisions not just about immediate FP, 
but also about any future pursuit of biological reproduction. On the other hand, 
those women in the sample who demonstrated higher pre-visit and post-visit knowl-
edge also had higher levels of education or had actively sought out information prior 
to a FPC. These data suggest that signifi cant numbers of young women need basic 
preparation for the information they will receive at the FPC and the decision-mak-
ing processes involved in choosing an option (or not choosing FP at all).  

    Time Limitations Exist to Absorb Complex FP Information 

 Understandably, most oncology providers themselves do not have the time or 
expertise to take responsibility for the essential communications about FP [ 39 ,  40 ]. 
Even more than other medical fi elds, the language used during an FPC is highly 
specialized, fi lled with interrelated medical, embryological, and statistical concepts 
about processes and probabilities for achieving later pregnancy. When FP is dis-
cussed with patients, methods vary from simply providing printed information from 
organizations such as Fertile Hope or LiveSTRONG, to counseling by the oncology 
provider and to formal consultation with a fertility specialist. Surveys of breast 
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cancer survivors identify limitations to these methods, suggesting that at least 
25–50 % do not receive adequate or appropriate education, counseling, or resources 
about reproductive decisions prior to their cancer treatments [ 25 ,  41 ]. Unlike an 
infertile woman who may have been attempting pregnancy for years and is already 
familiar with basic concepts of assisted reproduction, young women newly diag-
nosed with cancer have to assimilate unfamiliar information regarding their FP 
alternatives simultaneously with the details of cancer treatment. 

 Beyond the time and expertise required for conveying this complex set of alterna-
tives to patients are the serious concerns oncologists may have about delaying cancer 
treatment long enough for FP to occur [ 42 ,  43 ]. One cycle of ovarian hyperstimulation 
may take several weeks; physician and patient alike may believe that this delay could 
have adverse survival consequences that outweigh the benefi ts of consideration of fertil-
ity options. However, at least one qualitative investigation suggests that women ben-
efi t from at least being informed that there are ways for preserving fertility even if 
the oncologist  believes the risks of FP are too great [ 24 ,  32 ].  

    Appropriately Translated FP Material Does Not Exist 

 Language has been considered the “lowest common denominator of cultural sensi-
tivity,” and language barriers are an obvious problem in populations who may have 
diffi culties maneuvering through health information. In the United States in 2007, 
20 % of the population over the age of fi ve spoke a language other than English at 
home [ 44 ]. However, it is estimated that only 2 % of websites use a language other 
than English [ 15 ]. Literal translation alone does not always allow for effective com-
munication of complex health topics and regional and cultural nuances may add 
extra challenges. Ideally, complex medical topics, such as FP, would be linguisti-
cally and culturally adapted, rather than literally translated, to meet the needs of the 
intended audience. However, this type of adaptation can be expensive and 
resource-intensive.  

    Cultural Sensitivities 

 Cultural variation adds an extra level of diffi culty beyond language and literacy in the 
effective communication of complex medical topics such as FP. Intangible con-
cepts such as values, risk perceptions, and family/community/religious relation-
ships may affect the comprehension of and satisfaction with communication about 
fertility and cancer. Healthcare providers, with their own medical culture, may not 
be fully aware of their own communication skill level, assumptions about cultural 
values, or personal biases [ 6 ]. Cultural beliefs and norms affect views about screen-
ing and early detection, compliance with treatment, and even the disease of can-
cer [ 45 ]. To demonstrate this complexity, one team identifi ed at least seven domains 
impacting the view of aging Chinese women toward cancer screening and treat-
ment: fatalism, the use of herbs, self-care, hot-cold balance, lifestyle, medical 
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examination, and Western medicine [ 46 ]. Although at least one group has piloted a 
counseling intervention for female breast cancer survivors at risk for reproductive 
health problems, outside of documenting ethnic and social predictors of care little is 
known about the cultural beliefs and values of specifi c populations of women sur-
rounding cancer and FP [ 47 ]. 

 Because both the diagnosis of cancer and of the possibility of future motherhood 
are emotionally charged topics, discussion by health professionals necessitates sen-
sitivity to the cultural standards infl uencing patient expression of emotion. 
Unfortunately, behavioral science research suggesting how clinicians might better 
accommodate and regulate emotion specifi cally during FP conversations is lacking 
[ 40 ]. Social psychologists, on the other hand, have published extensive research on 
communication processes. The so-called diffi cult conversations generally have 
three core elements: Establishing what has/is happened/happening, exploring 
feelings, and establishing what the impact is upon an individual’s self image [ 48 ]. 
There are cultural and individual variations of how these three features are negoti-
ated between speakers, but they are always in play. Most clinicians have little diffi -
culty establishing a diagnosis or a recommended    treatment plan, but often exploring 
a patient’s feelings may be more of a challenge. Yet most research suggests that 
patient-centered care requires a working alliance, that is, a physician–patient rela-
tionship that moves beyond fact sharing and treatment planning to discussions that 
include psychosocial and experiential issues the patient may be facing [ 49 ]. 
Unexpressed feelings make it hard for patient and clinician to hear each other, and 
could be one reason why women may hear an oncologist mention a referral for an 
FPC, but not attend to the details regarding the options or probabilities for later con-
ception success. The simple question, “What are your feelings about having a child 
at some later point in your life?” not only opens the conversation but assures the 
patient that these feelings are normal, valid, and important to the clinician as treatment 
recommendations are being formed. Following that question up with “How important 
is it to you to have your own biological child?” moves the conversation then toward 
how important natural conception is to the identity of the patient to a mental health 
professional. If a patient appears to be at risk for depression or anxiety, an appropriate 
referral can be made, normalizing the distress by pointing out many women seek out 
additional support when considering important decisions like this one.   

    Strategies to Improve Communication: Addressing 
the Challenges 

 There are potential strategies that exist to improve communication about complex 
topics such as FP and cancer in all populations, especially vulnerable populations 
who may have racial, educational, and language barriers. For example, prior 
research has shown that cancer survivors of lower socioeconomic status may need 
assistance and training in how to gain access to information and may benefi t the 
most from training [ 50 ]. 
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    Practical Advice for Clinical Care 

 Strategies for enhancing communication with patients are not specifi c to FP or 
cancer. However, these topics are emotionally and technically diffi cult for patients. 
The following section includes some evidence-based recommendations. First, pay-
ing close attention to patient cues is imperative for assessing comprehension and 
understanding [ 51 ,  52 ]. Patients that do little more than nod and smile, demonstrate 
self- conscious mannerisms, or use vague responses may be revealing a lack of 
understanding. If a clinician suspects that a patient does not fully comprehend the 
discussion or understand the terms, he or she should fi nd a graceful way to repeat 
the message. Slowing down one’s own speech in a relaxed manner and speaking 
clearly and without colloquial expressions, jargon, or slang will minimize confusion 
and reduce stress for a listener. This is useful when discussing topics that are diffi -
cult emotionally, technically complicated for a layperson, or when the patient is 
processing a nonnative language. Also, ensuring that the patient is given enough 
   time to complete his or her own thoughts will increase comprehension and encour-
age him or her to ask for clarity when needed. 

 Second, clinicians should be as complete and explicit as possible, presenting 
information in more than one way (i.e., diagrams, pictures, notes). The clinician 
should verify the patient’s response, taking a moment to restate concretely what he 
or she heard and concluded, perhaps saying, “As I understand, you are concerned 
about…Is that correct?” Clinicians need to be aware that certain words and phrases 
have multiple meanings in English—beyond making sure that the patient under-
stands you, clinician’s need to make sure they understand what their patient is trying 
to say (Table  2.1 ).

   Although there are defi nite cultural norms, clinicians need to beware of stereo-
typing patients. They should ask questions, make observations, and gather history, 
setting assumptions aside until they have a better assessment of what their patients 
may need or desire in the consultation. Inaccurate physician assumptions, may act 
to reduce the number of referrals for consultation [ 53 ]. 

  Table 2.1    Strategies to 
improve communication in 
clinical care  

 Pay close attention to patient cues 
 Repeat your message 
 Slow down your speech 
 Avoid colloquial expressions 
 Present information in more than one way (diagrams, 

pictures, notes) 
 Verify the patient’s response 
 Provide hand-outs in simple English for the patient 

to bring home 
 Use a formal translator when possible, rather than a 

family member or friend 
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 Often reading a nonnative language (passive fl uency) is less diffi cult than using 
the language in real time (active fl uency). If translated materials are unavailable, 
writing down (or providing brochures) in simple English allows the patient to take 
the information home, read in a less stressful environment, and offers the opportu-
nity to consult English-speaking family or friends to help. If the clinician cannot 
understand the patient, it is sometimes    helpful to ask the patient if he or she could 
write out his or her questions for improved communication.  

    The Conduct of Research 

 Mirroring the disparities in treatment and survivorship are the disparities in minority 
representation in clinical research. Racial and ethnic diversity have been docu-
mented in the access to FP (referral and treatment), but no similar investigations 
have been conducted surrounding access to research trials [ 26 ,  28 ,  54 ]. Potential 
explanations for our lack of empirical research in this area likely go beyond socio-
economic status to include overarching recruitment challenges such as mistrust of 
the medical system, lack of understanding about the benefi ts and risks of research 
participation, and communication barriers. For example, investigators involved with 
stroke- prevention in African-Americans described a “recruitment triangle” that pre-
dicted a patient’s probability of participation in a clinical trial. The patient, key family 
members or others in the patient’s support system, and medical personnel form this 
triangular relationship, and each must be considered in establishing strategies to 
recruit and retain minority research participants. Other work has provided recom-
mendations for study personnel approaching African American and Latina women 
for research participation (Table  2.2 ) [ 55 ,  56 ].

   Table 2.2    Recommendations for study personnel approaching minority and disadvantaged 
women for research participation [ 55 ,  56 ]   

 Be alert, clear spoken, and a good listener 
 Be positive and assertive, but not aggressive 
 Be responsive to the patient’s reasons for reluctance 
 Be respectful and culturally sensitive 
 Be confi dent, sincere, and spontaneous in introducing self and the study 
 Be credible, by knowing the objectives of the proposed study and what is involved in participation 
 May be helpful for a senior doctor to initiate the invitation to participate 
 Utilization of staff representing the population being recruited 
 Tailor consent forms to the population 
 Consider audio consent aids where language fl uency is low 
 Engage community leaders to publicize research benefi ts 
 Highlight the role of Ethics Committees or Institutional Review Boards (IRB) in safeguarding 

patients 
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       Developing Culturally Relevant Patient Literature 
and Decision Aids 

 Specifi c techniques have been developed to facilitate the cultural and linguistic 
adaptation of existing educational materials. For example, to modify educational 
and/or decision aid materials for Spanish speakers, researchers have conceptualized 
the adaptation process as one of locating an optimal point along a spectrum between 
complete de novo development of an intervention at one extreme, and simple, literal 
translation of the existing English decision aid (or the simple addition of dubbing or 
subtitles, in the case of a video) at the other extreme [ 57 ,  58 ]. Utilizing a cyclical 
framework and an iterative process, culturally relevant decision aids for FP can be 
developed through the following process:

    1.    Appraising the current FP educational material to identify essential concepts and 
information that must be retained in the new version.   

   2.    Reviewing previously identifi ed recurring themes in published literature relevant 
to FP and the patient population (e.g., cultural norms regarding family size) to 
enable development of appropriate materials [ 59 – 61 ].   

   3.    Assessing the regional context of the population and engaging the patient 
stakeholders.   

   4.    Soliciting direct input through interview and focus group processes regarding 
stakeholder perspectives on fertility potential post-cancer treatment, collecting 
specifi c suggestions for making the adapted version both linguistically and 
culturally relevant.   

   5.    Integrating the feedback and refi ning the educational materials, such as worksheets 
or decision aids (Fig.  2.1 ) [ 57 ].

  Fig. 2.1    Cultural adaptation of educational materials [ 57 ]       
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       The aim is thus to neither abandon the useful and applicable knowledge already 
gained from development and refi ning the original English language version nor 
merely translate the text of the existing decision aid, but to consider the broader 
cultural considerations critical to making decision aids and patient literature rele-
vant, appealing, and accessible to the target population.  

    Improving Online Communication 

 Several studies and guidelines provide strategies to improve the quality of online 
educational material. In a study designed to guide the development of E-health 
tools, focus group members identifi ed several critiques of the use of current E-health 
resources [ 62 ]. For example, one theme that emerged was the distrust of websites 
with and “.edu” or “.gov” address, with concerns that .edu websites would not be 
constructed with layman’s terms and .gov websites could not be trusted to provide 
unbiased information. Another theme that was exposed involved websites being too 
simple, with videos that moved too slowly or animations that were too basic. Take-
home messages from this study include considering “layering content” to allow 
users at various literacy levels to utilize the site in methods and a pace that is appro-
priate for them, as well as the suggestion to develop simple E-health content that is 
intended for families (parents and young children) to explore together [ 62 ]. 

 Several institutions provide guidance about how to make one’s website content 
more accessible to a low literacy population. For example, the US National Cancer 
Institute and the Department of Health and Human Services furnish general infor-
mation and instruction about developing accessible online content at   www.usability.
gov     and a PDF handbook called the “Research-based Web Design and Usability 
Guidelines” at   www.usability.gov/guide-lines/guidelines_book.pdf    . They provide a 
step-by-step guide to produce a “user-centered” website that will allow for 
 appropriate content and easy navigation (Fig.  2.2 ) [ 63 ].

        Conclusion 

 As we become more successful in treating cancer, the numbers of survivors will 
only continue to increase. We echo the call to close the divide in regard to the stark 
inequalities and disparities that exist in the access to treatment and the subsequent 
survival rates of nonwhite patients [ 64 ]. For female survivors, this can only begin 
with the dissemination of FP information that refl ects an understanding of the 
culturally infl uenced beliefs and boundaries that motivate women’s responses to 
cancer, treatment, and survivorship.     
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        When an adolescent or young adult (AYA) patient is facing cancer treatment, potential 
loss of fertility may not be the fi rst thing on his or her mind. Patients often describe 
their immediate concern is “getting rid of the cancer” or wondering if they will 
survive. While these concerns are normal, addressing fertility preservation prior to 
the initiation of cancer treatment provides the most optimal options and opportunity 
for success. The majority of female AYA patients, based on recent literature, choose 
not to take steps to preserve fertility, but overwhelmingly appreciate being informed 
about potential loss of fertility [ 1 ]. The reasons for not using fertility preservation 
among females include fi nancial costs, lack of a male partner, unwillingness to use 
donor sperm, and the perception of an inability to delay treatment [ 2 ,  3 ]. About 
50 % of AYA males chose to bank sperm    prior to cancer treatment and among those 
who do not, feelings of regret and remorse are often cited [ 4 ]. Males also report 
appreciation for the information, yet are more likely to recall they had not thought 
about and/or were embarrassed to discuss sperm banking and future children with 
their parents or healthcare professional. 

 How does a cancer patient make a decision about whether or not to pursue fertility 
preservation? The risk of potential fertility loss should be conveyed to patients by 
oncologists early in treatment planning, as suggested by the American Society for 
Clinical Oncology. When the oncologist is uncertain about the threat to fertility or 
what options may be available to the patient, ASCO also recommends that a refer-
ral be made to a reproductive endocrinologist or infertility specialist. However, 
receiving the medical information regarding potential fertility loss is just one 
component of the decision-making process. Decisions about fertility preservation 
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may be considered to have three components: risk appraisal, information integration, 
and long-term consideration. 

 In one component, the patient must appraise and comprehend the amount of risk 
associated with pursuing fertility preservation options. These risks may be cancer- 
related, such as the effect of treatment delay on cancer outcomes, as well as risks 
associated with the fertility preservation options themselves. The risk may also be 
psychological: how will the patient feel if she becomes infertile and did not take 
steps to preserve her fertility? It is also possible that for newer and more experimental 
options, patients may have to contend with an unknown or unappraisable likelihood 
of success. Based on this appraisal, the patient must decide if these risks and uncer-
tain benefi ts are acceptable. To make these decisions, the patient must also consider 
present and future desire for a biological child. Added to this is the consideration of 
the patients’ perception of mortality in light of the diagnosis and whether a limited 
life span has an impact on decisions about having a biological child. However, 
people tend to be poor forecasters of what they will want in the future [ 5 ]; this is 
especially true of teens and adolescents. A second component, which may occur 
concomitant with other decision-making processes, involves assessing information 
about the fertility preservation options, the medical procedures, the costs for the 
procedure and storage, the patient’s current relationship status, health status, and 
religious, ethical, or moral concerns about these options. Steps one and two may not 
happen in a linear fashion and a patient may move back and forth between these 
components in the decision-making process. 

 The third component is one which is often not considered until years later, but 
we suggest it should be considered at the same time as the other two components. 
This component relates to retrieving the stored sperm, embryo, oocytes, or tissue. 
How will the patient feel about using assisted reproductive technology (ART) to 
become a parent? When will a patient be assessed for return of fertility posttreat-
ment? If the patient regains fertility, will he or she continue to store gametes or 
embryos? How will long-term storage be fi nanced? For men this may mean their 
female partner becomes the patient when stored sperm requires the use of ART for 
insemination. For women this may mean decisions about how long to store embryos, 
what to do with unused oocytes, or asking a partner to parent a child born from 
donor sperm or eggs. Thinking about these issues at the time of making fertility 
preservation decisions can be seen as analogous to the need to begin survivorship 
planning at the time of diagnosis. 

 The issues for decision making in fertility preservation among cancer patients are 
complex and intricate. As such, tools to support patients in this process, including 
decision aids, are limited. Decision support tools and decision-making strategies 
may be useful for the healthcare professional or researcher working with AYA 
cancer patients. 

 The criteria for what constitutes a patient decision aid are quite specifi c. 
According to the International Patient Decision Aid Standards (IPDAS) 
Collaboration, a decision aid prepares a patient for decision making by doing three 
things: (1) providing facts about the patients condition, options, and features (2) 
helping people to clarifying their values (the features that matter most to them) and 
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(3) helping people share their values with their healthcare practitioner and others. 
The IPDAS has developed a set of criteria to determine the quality of patient deci-
sion aids. A “users’ checklist” summarizes the standards that determine whether or 
not a decision aid is a source of reliable health information that can help in decision 
making [ 6 ]. The values clarifi cation process may be particularly important with 
respect to fertility preservation, as there may be uncertainty surrounding disease 
outcome and survival as well as uncertainty about the success of fertility preserva-
tion techniques themselves (Fig.  3.1 ).

   While the IPDAS provides recommended criteria for patient decision aids, the 
Ottawa Decision Support Framework (ODSF) offers a three-step process for a strat-
egy to address the confl ict experienced by patient in the medical decision-making 
process. Using concepts and theories from general psychology, social psychology, 
decision analysis, decisional confl ict, values, social support, and self effi cacy, the 
ODSF is an evidence-based theory for guiding patients in making health decisions 
[ 7 ,  8 ]. The three-step process assesses patient and practitioner determinants of deci-
sions to identify decision support needs; provides decision support tailored to patient 
needs; and evaluates the decision-making process and outcomes (Fig.  3.2 ).

   While IPDAS and ODSF provide structure for the design and development of 
patient decision aids and decision support strategies, Learner Verifi cation (LV) is a 
framework that helps ensure the materials developed (e.g., decision aids, decision 
support strategies) are suitable for the intended audience and better matched to 
patients’ learning needs [ 9 ]. LV provides an excellent framework for the health 

  Fig. 3.1    IPDAS patient decision aid checklist. Permission from Anton Saarimaki, OHRI       
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communication challenge of developing materials with effective messaging [ 10 ]. 
LV is rooted in information processing theory, focusing on the persuasiveness of a 
health message and provides a systematic process for assessing the intended 
messages of a decision aid or educational materials [ 10 ]. Specifi c components of 
LV are typically assessed with the target audience (the specifi c group for whom the 
material is intended, e.g., AYA cancer patients considering fertility preservation). 
These components include Attractiveness, Comprehension, Cultural Acceptability, 
Self- effi cacy, and Persuasion (4). LV is a quality control process and technique that 
helps ensure materials are suitable for the intended audience and better matched to 
patients’   learning     needs [ 9 ] (Table  3.1 ).

      Examples of Oncofertility-Related Educational 
Materials and Decision Aids 

    As another chapter in this volume will present provider-oriented decision support, 
this section focuses on patient and family-oriented educational tools and decision 
aids. Institutions and healthcare professionals may wish to create their own educa-
tional materials or decision aids based on knowledge of their own patients or their 

  Fig. 3.2    Ottawa decision support framework. Permission from Anton Saarimaki, OHRI       

 

G.P. Quinn et al.

http://ukpmc.ac.uk/abstract/MED/8883075/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0007612#_blank


39

   Table 3.1    Elements of learner verifi cation assessed in study brochure      

  

Elements of Learner
Verification assessed

Attraction (Does the material
appeal to the target audience?)

Comprehension (Does the
target audience understand
the material?)

Self-efficacy (Does the target
audience feel the message is
doable for them?

Cultural acceptability (Does
the target audience perceive
the message to be salient and
acceptable?)

Persuasion (does the message
convince the target audience
to take action?)

Questions from interview guide

What about the appearance of this brochure
intrigued you?

Tell me in your own words what you think the
purpose of this brochure is?

Did this brochure help you to understand the
purpose of genetic testing?

Are there any risks in your family that would make
you want to have genetic testing?

After reading this brochure, would you want to
participate in this study? (probes: If you wanted to
participate would you be able to?)

Did this brochure help you to understand why
genetic testing is important to African American
women with breast cancer?

How do feel about the phrase “Women of Color”?
(probes: Do you think most African American
women would feel the same way?; Do you think
there is another term that African American
women identify with?)

Is there anything in this brochure that makes you
feel uncomfortable about genetic testing?

Do you relate to any of the women in this brochure?

If you received this brochure in the mail, would you
want to have a genetic test for BRCA?

Do you think your family and friends might have
genetic counseling/testing if they received this
brochure?

If you were sent this brochure in the mail, would
you want to read it to find out more about breast
cancer?

    
  Permission from Dr. Susan Vadaparampil, MCC  

institutions’ policies, guideline, and resources. The following is a list of existing 
tools and strategies related to oncofertility that may serve as a guide for developing 
practice-specifi c tools. Practitioners may also choose to use these materials or modify 
them as allowed and applicable. 

    LiveStrong/Fertile Hope Brochure and Website [ 11 ] 

 This website includes a risk calculator, downloadable materials for healthcare pro-
fessionals, different groups of cancer patients (male, female, pediatric) and provides 
links to the Sharing Hope program. This program provides need-based fi nancial 
assistance to patients for using fertility preservation (Fig.  3.3 ).
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       Oncofertilty Website [ 12 ] 

 The Oncofertility Consortium maintains a website that has both provider and 
patient-oriented content. Patient content can be found at   http://www.myoncofertility.
org/printresources     as well as   http://oncofertility.northwestern.edu/patients/fertility- 
preservation-options-nu    . In addition to information about fertility preservation, 

  Fig. 3.3    FertileHope.org Website. Permission from Dr. Sarah Arvey, LIVESTRONG       
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these resources include animated sequences that describe how and why fertility may 
be threatened by cancer treatment as well as the fertility preservation options. The 
website also includes testimonials by patients and providers. The website was 
developed as part of the Oncofertility Consortium’s outreach efforts and has also 
been translated into Spanish (Fig.  3.4 ).

       Web-Based Decision Aid [ 13 ] 

 This collaborative project between a reproductive endocrinologist, clinical psychol-
ogist, and oncology expert involves an interactive, web-based decision aid designed 
to be used in concert with fertility preservation counseling. The goal of the decision 
aid is to develop and make available a web-based tool that could be used for patients 
who do not have easy access to a full fertility preservation consultation with a repro-
ductive endocrinologist (Fig.  3.5 ).

       “A Young Person’s Guide to Cancer and Fertility”: 
Male and Female Brochure [ 14 ] 

 The majority of patient information on FP was designed by and for adults, and may 
not be appropriate for pediatric populations. These brochures were developed for a 
specifi c children’s hospital after a review of available literature and existing 

  Fig. 3.4    MyOncofertility.org Website. Permission from Dr. Teresa Woodruff, NW       
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  Fig. 3.5    Web-based fertility preservation decision aid. Permission from Dr. Jennifer Mersereau, UNC       

educational materials. First, the research team designed a preliminary brochure out-
lining cancer-related infertility and the options available for pediatric patients. Due 
to the vast differences between female and male fertility issues and options, a sepa-
rate male and female brochure was developed. The brochures were tested with three 
groups (patients and survivors aged 12-21 ( N  = 7), their parents ( N  = 11), and 
healthcare providers ( N  = 6)). The fi nal brochures were revised based on majority 
feedback and feasibility (Fig.  3.6 ).

       Fertility-Related Choices: A Decision Aid for Younger Women 
with Early Breast Cancer [ 15 ] 

 This is a booklet for young women who have recently been diagnosed with early 
breast cancer. As chemotherapy and hormonal therapy may decrease fertility and 
reduce the chance of having children in the future, the information provided here is 
designed to help women decide which, if any, of the available fertility options are of 
interest to them. This booklet was specifi cally designed for the following patient 
characteristics: recently diagnosed with early breast cancer and reproductive age 
(having regular periods and no menopausal symptoms), and thinking of starting a 
family or having more children in the future (Fig.  3.7 ).
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  Fig. 3.6    A and B: A guide to cancer and fertility for female pediatric patients, a guide to cancer 
and fertility for male pediatric patients. Permission from Dr. Gwendolyn Quinn, MCC       
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  Fig. 3.7    Fertility-related choices: a decision aid for younger women with early breast cancer. 
Permission from Dr. Michelle Peate, UNSW       

       Adolescent Fertility Values Clarifi cation Tool [ 16 ,  17 ] 

 This tool was designed to provide healthcare providers with a platform for dis-
cussing the impact of cancer treatment on future fertility with adolescent females. 
It discusses the preservation options and provides an approach for allowing the teen 
to consider her knowledge, desire, and value of parenthood. Since this is a tool, and 
not an instrument, there is no scoring guide. The tool will help practitioners assess 
the patient’s values and understanding of fertility in relation to the cancer diagnosis 
and treatment plan. The tool provides examples of common coping techniques used 
by teens during the piloting and testing of the instrument (Fig.  3.8 ).

       Learning About Cancer and Fertility: A Guide for Parents 
of Young Girls [ 18 ] 

 This decision aid was designed for parents of young girls diagnosed with cancer. 
Through interviews with parents ( N  = 20), the developers chose to develop a paper- 
based tool that acknowledges parents’ focus on their child’s survival than future 
fertility. The decision aid explains that some cancer treatments can affect their 
daughter’s fertility in both short and long term and there may be decisions parents 
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  Fig. 3.8    Adolescent fertility values clarifi cation tool. Permission from Dr. Gwendolyn Quinn, MCC       

can make to preserve their daughter’s fertility. Due to the age of the patients whose 
parents are the target of this decision aid, experimental options are also described. 
The focus of the tool is not just for making fertility preservation decisions but also 
serves as a guide to give parents information that will help them talk with their 
child’s healthcare team now and in the future as she grows (Fig.  3.9 ).

   This is not a comprehensive list of all tools and materials available on the topic 
of fertility preservation among AYA populations but serves as a sample of those that 
were developed with multidisciplinary teams and with a scientifi c approach. It is 
important for healthcare providers and researchers to explore decision aids and edu-
cational strategies that may improve the understanding of fertility preservation and 
its limitations. Healthcare professionals may consider which of these existing tools 
is appropriate for the institution and the population or if tailored tools should be 
developed based on unique characteristics of the patient population. Cancer survi-
vors value the ability to make an informed decision about their future fertility pres-
ervation options. While decision aids, tools, and strategies are not a replacement for 
a discussion with a medical professional, they can assist patients and survivors with 
peace of mind about their choices.      
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           Introduction 

 A cancer diagnosis is a life-altering event and since cancer treatment can impair 
future fertility capacity, cancer can also change a patient’s parenting plans and family 
goals. There has been increased attention to the issue of cancer-related fertility 
impairment in recent years [ 1 ,  2 ], including the establishment of best practice 
guidelines from ASCO (American Society of Clinical Oncology) [ 3 ], ASRM 
(American Society for Reproductive Medicine) [ 4 ], and AAP (American Academy 
of Pediatrics) [ 5 ], as well as advocacy groups aimed at both patients and doctors to 
educate on the issue of fertility preservation (including Fertile Hope and the 
Oncofertility Consortium). There has even been increased coverage in entertainment 
and popular media on post-cancer parenthood, including notable high-profi le cases 
such as Lance Armstrong. Despite these strides, there is continued concern that cancer 
patients are not always informed about potential impairment or available fertility 
preservation options that can help to safeguard their future fertility. Earlier studies 
in the growing fi eld of oncofertility have indicated that many patients, particularly 
adolescent and pediatric patients [ 6 ], do not recall discussing fertility or fertility pres-
ervation options prior to beginning chemotherapy and/or radiation [ 1 ]. As a result, 
researchers are examining the barriers to the exchange of fertility-related discussions 
between patients and doctors (particularly oncologists) prior to potentially damaging 
cancer treatment (see [ 1 ] for review). 

 The exchange of fertility-related information between patients and oncologists 
becomes even more complicated when the patient is an adolescent, and parents 
(or other legal guardians) are the legal decision makers. Many ethical, legal, and 
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practical issues arise as parents make treatment and fertility preservation decisions 
for their minor children [ 7 ,  8 ]. How do the parents begin to make a decision that has 
the potential to shape their child’s ability to have biological children as adults? 
What if fertility preservation requires a delay of cancer treatment? What if the 
adolescents want to make a different choice regarding their future fertility than their 
parents? Even if the patients are just over 18 (or turn 18 during their treatment), 
parents may no longer be the legal decision maker; however, these “emerging 
adults,” in the absence of partners or spouses, often rely heavily on their parents for 
input and support (including fi nancial support and health insurance coverage) [ 9 ]. 
As oncofertility technologies and awareness grow, cancer care teams will increasingly 
need to help young patients, along with their families, navigate potential fertility 
impairment and possible treatment options, as well as provide information on the 
long- and short-term implications of their decisions. Thus, patient navigators with a 
concentration in fertility preservation would be invaluable resources for patients 
and cancer care teams. 

 In this chapter, we examine a series of focus groups with adult women who 
survived cancer during adolescence or early adulthood and connect their experi-
ences to the possible role of a patient navigator specializing in fertility preservation. 
Two sets of themes emerged during these focus groups. One, participants shared 
their concerns at the time of their diagnosis. Often their main worries were not about 
fertility. Respondents instead focused on how cancer would affect their peer rela-
tionships and school experiences. It is important, however, to understand young 
women’s concerns beyond fertility because these more pressing issues infl uence 
how they take in fertility-related information and make fertility preservation choices. 
Two, participants discussed their own experiences learning about fertility preserva-
tion as well provided feedback on current fertility preservation options. Respondents’ 
experiences and feedback suggest strategies for patient navigators and cancer care 
teams to most effectively discuss fertility preservation with young women and teens 
facing cancer.  

    Methods 

 Data for this analysis comes from a series of retrospective focus groups conducted 
in 2010 with adult women who were diagnosed with various forms of cancer 
between the ages of 14 and 20 (see Table  4.1 ). Respondent #4 was initially diag-
nosed at 20 and several others had recurring cancer issues after turning 18. Therefore, 
some of the decision-making experiences discussed below are not instances where 
the respondent was a legal minor for the purposes of medical decision-making. 
Our aim here is not to compare decision-making when cancer patients are minors 
versus adults. Instead, our aim is to explore young women’s experiences being diag-
nosed with cancer, and how they dealt with issues related to fertility during their 
diagnosis and treatment. We also examine their suggestions for improved strate-
gies for communicating fertility preservation issues with newly diagnosed young 
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women with cancer. We fi nd the experiences of women in our sample that occurred 
after the age of 18 illustrative, since these respondents were still dependent on their 
parents (e.g., a college student living at home part-time) and their parents, particu-
larly mothers, remained quite involved (e.g., going to medical appointments, setting 
up consults) in their daughter’s cancer care. Thus, while the adult children were 
legally making their own choices, parents were still intimately involved in the 
decision- making process, perhaps more so than in cases of older or partnered adults. 
Further, the experiences of emerging adults still shared many of the concerns and 
opinions of respondents diagnosed at earlier ages.

   A moderator guided the focus groups, and discussion topics included diagnostic 
experiences, concerns during diagnosis and treatment, concerns regarding fertility 
and sexual health, and their parent’s involvement in treatment decisions. Focus 
groups also included a presentation of the current fertility preservation options 
available to young women by a patient navigator from Northwestern University. 
Following this presentation, respondents were asked if and how they had learned of 
these options. Respondents gave feedback and suggestions for how patient naviga-
tors and medical personnel should broach these topics with young women (Note: 
Respondents were not necessarily treated at Northwestern University.). 

 The focus groups were audio-recorded and fully transcribed. Themes were coded 
inductively, meaning that we allowed the central themes to emerge through the 
process of analysis. We did not go into the data to test existing hypotheses or 
decision- making models. The setup of the focus groups allowed us to look at two 
general sets of issues: (1) concerns at the time of diagnosis and treatment including 
fertility preservation experiences and (2) suggestions for medical personnel and 
patient navigators on how to approach the issues of fertility impairment and fertility 
preservation. Through these two general sets of issues, other common feelings 
among this age group were reported that have been found in other studies, including 
the importance of control in the process, inclusion in decision-making, and con-
cerns over feeling emotionally overwhelmed [ 6 ,  10 ]. Furthermore, we found, during 

   Table 4.1    Focus group respondent overview   

 Diagnosis and age at diagnosis  Age at focus group 

 Focus Group 1 
 Respondent #1  Non-Hodgkin’s lymphoma at 17  Late 20s/Early 30s 
 Respondent #2  Hodgkin’s lymphoma at 14 and breast cancer at 29  30 
 Respondent #3  Hodgkin’s lymphoma at 17  31 
 Respondent #4  Hodgkin’s lymphoma at 20  Late 20s/Early 30s 

 Focus Group 2 
 Respondent #5  Ewing’s sarcoma at 15  25 
 Respondent #6  Hodgkin’s lymphoma at 16  34 
 Respondent #7  Ewing’s sarcoma at 15  28 
 Respondent #8  Hodgkin’s lymphoma at 16  29 

 Focus Group 3 
 Respondent #9  Hodgkin’s lymphoma at 15  35 
 Respondent #10  Hodgkin’s lymphoma at 16  30 
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respondents’ discussions of sexual health during treatment, clear distinctions 
between sexuality and fertility were made, which is not uncommon for adolescents 
and emerging adults [ 11 ]. The transcripts were initially coded by one of the coauthors 
and were subsequently checked by the other coauthor.  

    The Experiences and Concerns of Young Women with Cancer 

    Primary Concerns at Diagnosis 

 Our sample’s main concern mirrored that of many other studies looking at adolescents 
and emerging adults with cancer, where salient issues were survival, appearance, and 
alienation [ 12 ]. Respondent #3, who had been diagnosed at 17 with Hodgkin’s 
lymphoma: “I think my big concern at the time was knowing whether it was going 
to be treatable or curable.” Beyond survival, respondents thought about issues such as 
hair loss and whether they could attend school during their treatment:

  I’m sure I was worried about losing my hair, “Am I going to be missing school, am I going 
to be able to fi nish school, graduate with people I’m in school with …” and all that stuff. 
It was a year worth of chemo and I was in the hospital basically for a whole week at a time 
every month when I had to go in and I missed a lot of school. And I was a really good student 
too so for me, not being there and also missing. 
 Respondent #7, diagnosed with Ewing’s Sarcoma at 15 

   The impact that cancer would have on their peer relationships and social lives was 
a prominent theme throughout the focus groups. Respondents felt that cancer can 
heighten all of the sensitive social issues adolescents already face:

  When you fi nd out you have cancer, you’re like, “Ugh, am I going to die …” and I remember 
my hair being a big issue because I was a junior in high school and just imagine the social 
awkwardness that you worry about, who you’re going to go to prom with …, and then no 
hair adds to just all that awkwardness. 
 Respondent #8, diagnosed with Hodgkin’s Lymphoma at 16. 

   Similarly, Respondent #10 worried about fi tting in with her friends and issues 
of disclosure:

  Ya, I think I was concerned about the hair too. Just like being a girl, high school, you’re 16, 
that’s like the biggest deal in the world. Um, and taking that a step further, just like having 
something that someone could recognize as you having cancer … Ya know, it’s pretty obvious 
when someone doesn’t have hair, that they’re sick. So the loss of the hair being a statement 
of being sick and then, ya know, just how this whole thing was going to fi t into being a 16 
year old. Ya know, like I wanted to still go to dances and do well in school, participate in 
sports and it’s pretty much from the get go. 
 Respondent #10, diagnosed with Hodgkin’s Lymphoma at 16. 

   Like other studies on fertility preservation and adolescents [ 6 ], our respondents 
believe that there is a need for improved communication on the issue of fertility 
preservation. However, for most focus group respondents, issues of fertility were 
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not at the forefront of their concerns when diagnosed and as they went through 
treatment, unlike studies of older cohorts of women in their later 20s and 30s [ 13 ].

  I remember I was like, “Am I going to die and am I going to lose my hair?” That was the 
important thing to me. I was a sophomore in high school and those were important things to 
me looking back. The hair thing was crucial, but I don’t even think I thought about [fertility] 
 Respondent #5, diagnosed with Ewing’s Sarcoma at age 15 

   I was younger so I didn’t really … I just wanted to be done with the cancer. I wasn’t thinking 
about fertility the fi rst time. 
 Respondent #2, diagnosed with Hodgkin’s Disease at 14 and Breast Cancer at 29 

   Several participants noted that while fertility itself, or the biological ability to 
bear children, may not have been central at the time, the broader issue of how cancer 
may infl uence or change their future adult lives was a concern:

  I remember thinking, because it was my senior year, was I going to be able to go to college? 
Was I going to get a job? Was I ever going to get married? I had a lot of scar concerns because 
there are some up here and they’re humongous. Ya know, was I ever going to be normal and 
in that came, will I ever have a family? It wasn’t specifi c enough about fertility. 
 Respondent #3, diagnosed with Hodgkin’s Lymphoma at 17 

   [B]ut it wasn’t much about the end result of the baby, it was more about kind of what I said 
earlier, about the loss of the family or that stage of life. So I think it was indirectly, but not 
exactly, “Will I be able to have a kid?” 
 Respondent #4, diagnosed with Hodgkin’s Lymphoma at 20 

   At the time, more pressing issues of friends and school were more relevant or 
signifi cant to respondents, but as they got older issues of fertility became increas-
ingly important for many respondents:

  [T]hey mentioned [fertility preservation], but I was 15. I was like, “I’m 15, why the hell 
would I be thinking about babies right now?” Ya, I was like 15 and like, “We don’t need to 
think about that right now.” I mean as I got older, when I was in college I was like, “Oh I 
might not be able to have children,” but I don’t let things faze me very often. 
 Respondent #9, diagnosed with Hodgkin’s Lymphoma at age 15 

       Missing information about Fertility Preservation 

 Fertility issues may not have been forefront, but as Respondents #4 and #9 convey, 
being able to become a parent in the future was important and most respondents had 
thought on some level about having biological children prior to their diagnosis. 
In order to most effectively preserve fertility, best practice guidelines outline that 
fertility preservation needs to be discussed prior to treatment in order for the patient 
to have the most effective options available [ 3 ]. Unfortunately, the respondents’ 
experiences mirror much research in oncofertility that fi nds young people are not 
consistently discussing the issue with their cancer care teams or are receiving spotty 
information at best [ 1 ,  6 ]:

  I think my fi rst time, my fi rst go at it … I don’t ever remember them saying anything, that 
that would be a problem and then after that, I got my period so I don’t think that fi rst year 
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of chemo affected me, but then on the relapse, honestly I don’t really even remember them 
discussing it. 
 Respondent #7, diagnosed with Ewing’s Sarcoma at age 15 

   [I remember] a lot of vague, random statements. I hear a lot of other people saying that too 
about fertility or sexual health and they’re just kind of these clouds of information and what 
you need are the details and I remember them saying vague cloudy things about … [fertility]. 
And I didn’t know what to do with that either. 
 Respondent #3, diagnosed with Hodgkin’s Lymphoma at 17 

   Some respondents found out more about fertility impairment during their treatment 
or soon after, and most have learned much more about the issue since their cancer. 
However, our respondents felt that the onus was on them to seek out additional 
information, including through advocacy groups like Gilda’s Club. In some cases, 
parents were described as being the ones taking in the more detailed information at 
the time of diagnosis on treatment options and related fertility issues. However, few 
respondents recalled in-depth conversations regarding fertility and most were not 
given options like egg retrieval or ovarian cryopreservation. None of the sample 
underwent fertility preservation, which may have been due to several factors, including 
the technologies that were available at the time for adolescent women as well as the 
lack of detailed information given to respondents and their parents. Nevertheless, a 
few respondents’ parents made treatment choices that were intended to minimize 
the potential for fertility impairment, such as choosing a certain chemotherapy 
regime thought to cause less fertility damage. Overall, however, respondents and 
their families were not well informed on the topic of fertility.  

    Role in Decision-Making 

 As respondents discussed how they did or did not learn about cancer-related infertility, 
they also discussed their role in decision-making, both for cancer treatment and 
fertility-related issues. Most respondents did not feel that they were excluded from 
important discussions, but saw their parents as the primary decision makers:

  … in that instant moment you’re like, “Ok, I don’t want to die. What do I have to do not to 
die?” That’s why I’m really lucky because I think the doctors talked to my mom and my 
mom was better able to understand. At that point I was 16 and what do you care? So my 
mom was the one really concerned about that and really took initiative. So I’m lucky 
because my mom was really active as well. 
 Respondent #8, diagnosed with Hodgkin’s at age 16 

   All respondents believe that fertility preservation needs to be directly addressed 
with detailed information available to young women facing cancer. However, there 
was some variation in terms of how involved respondents wanted to be in the 
decision- making process when they were diagnosed. Respondent #8 was comfort-
able with her parents being the decision makers in terms of overall treatment but also 
fertility: “it was pretty much like I wanted them to handle it.” Like Respondent #8, 
others also felt they were not fully capable because of age or emotional distress to 
fully comprehend what was going on and to make sense of all of the information they 
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were presented with. Most were comfortable with parents making key decisions, and 
similar to studies of adult patients [ 14 ], respondents were also comfortable trusting 
medical experts, their doctors, to make the fi nal decisions. A few respondents did voice 
a desire to have greater control in treatment decisions, including Respondent #5 who 
tearfully explained how she wished she could have made decisions regarding fertility 
preservation, but was not given any options: “I wasn’t given that option and I think it’s 
really important for teenage girls to have that option and to have that discussion at 
diagnosis. I think being a teenager, I could have made the decision on my own …”  

    Sexual Health: More Missed Opportunities 

 Most discussions of cancer-related infertility and adolescents have focused on 
whether these patients and their parents learned about fertility preservation and made 
treatment decisions. Almost no research has looked at broader discussions of sexual 
health between adolescent women and healthcare workers in the context of a cancer 
diagnosis. Some evidence suggests that young people with a history of cancer may 
erroneously be under the assumption that they cannot get pregnant and forgo birth 
control (for further discussion, see [ 15 ]), but a fuller understanding of sexual health 
in this context of a cancer diagnosis is missing. Beyond fertility issues, sexual health 
includes issues of pain or discomfort during sex, being able to be intimate, feeling 
desirable, being able to address sexual needs, and building romantic relationships. 
Most respondents did not recall any discussion of such larger sexual health issues:

  When the oncologist would leave after every time I saw her she would be like, “Don’t 
smoke and don’t get pregnant,” and that was it and I was 20. Maybe I don’t remember, but 
I think I would have remembered. Those were her 2 things. I didn’t know why. I mean, 
I knew it wasn’t a good time in my life to get pregnant, but I didn’t understand everything 
that would have complicated it. I just knew not to smoke and not to get pregnant. 
 Respondent #4, diagnosed with Hodgkin’s Lymphoma at 20 

   For Respondent #4, not only was there a lack of dialog on the issue, sexual health 
was very narrowly defi ned as becoming pregnant while young and in treatment. 
Respondent #10 had a similar experience:

  I just assumed that they thought that I was having sex even though I wasn’t. I don’t know 
why, but I just would assume that. There was a time, about a year and half after I started 
getting my treatment that I stopped getting my period and they were really worried about it 
and they were like, “Are you pregnant,” and I was like, “No,” and so that was when there 
was an issue and so they changed birth control pills and it was fi ne. 
 Respondent #10, diagnosed with Hodgkin’s Lymphoma at age 16 

   For Respondent #6 as well, sexual health was only brought up because she was 
on birth control. Respondent #6 found the exchange to be awkward and partly 
because the topic was broached in front of her parents:

  “I had sex once and when I got a pill that said it was a prophylactic and my parents joked 
that I was too young for prophylactics and they knew I’d had sex and they mentioned it, 
I thought I am dying but I’m going to die of embarrassment.” 
 Respondent #6 diagnosed with Hodgkin’s Lymphoma at age 16 
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   Respondents’ experiences reveal an interesting dynamic. Fertility preservation 
was presented as an issue that would affect their lives down-the-road, or well into 
survivorship, whereas immediate sexual issues were only about avoiding pregnancy. 
   Fertility in the future and fertility in the present were treated as very separate issues 
and neither was presented in the context of a respondent’s sexual health overall 
(for further reading, see [ 16 ]). 

 Respondents differed in their sexual experience and relationship status at the 
time of diagnosis and treatment, and thus diverged on how important issues of 
sexual health were to them as teens or young adults. The experiences of Respondent 
#3 show, however, that issues of sexuality can be signifi cant, and frank discussions 
in the healthcare setting could benefi t some young cancer patients:

  I remember it being a huge deal for me at that time, but because I’d been sexually active 
before the diagnosis, it had been a part of keeping me normal. I don’t even remember talking 
about it with my friends so I don’t think it’s that kind of social “keeping me normal,” but I 
didn’t feel attractive in any way, I didn’t feel comfortable—everything was painful or 
uncomfortable and it was this time where that didn’t matter. I remember, and my parents 
aren’t the strictest people in the world, but I remember that they’d go out, not overnight, but 
they’d go out and leave me with my boyfriend and we weren’t always intimate, but they 
were trusting and treating me like an adult and acknowledging how important it was for it 
to be just the two of us to spend time together. 
 Respondent #3, diagnosed at Hodgkin’s Lymphoma at 17 

        Strategies for Fertility Preservation Counseling 

 As part of the focus group, respondents also gave feedback on how fertility preser-
vation can best be discussed. One strategy talked about during the focus groups was 
the use of patient navigators. Patient navigators are specialized healthcare workers 
that assist patients and families throughout the cancer process, including support 
group referrals, setting up appointments, and helping with insurance issues [ 17 ]. 
Northwestern University and some other cancer care centers have used patient navi-
gators specializing in fertility preservation as a way to inform patients about fertility 
preservation, discuss options, and help coordinate care. The feedback from respon-
dents on the use of patient navigators coupled with their experiences described 
above suggest strategies that would be useful for a range of healthcare providers 
(including oncologists and oncology nurses) to help young female patients and their 
families learn about and make fertility preservation decisions. 

    The Importance of Information 

 All of the following issues and strategies addressed in this chapter rely on patients 
having a fundamental knowledge of fertility preservation and cancer-related infer-
tility. Research in oncofertility (see [ 1 ,  3 ,  6 ]) and the experiences of our respondents 
clearly show that fertility-related discussions may not always happen with oncologists 
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(or only “vague” information is relayed as in the case of Respondent #3 above). 
A variety of healthcare providers from patient navigators to oncologists can be a 
way to integrate detailed information into the diagnostic and treatment processes. 
All respondents agreed that fertility preservation information must be provided—
especially more detailed information such as costs and experimental options. This 
information should also be age-appropriate. For example, a very young teen may 
require more background on women’s reproductive health than an older teen. 

 Many respondents also asserted that there should be separate discussions between 
a healthcare provider and an adolescent patient on the topic, and also discussions 
where parents can be involved. Issues of sexuality and fertility are sensitive topics, 
and not all young women will be comfortable raising questions and concerns in 
front of parents or other medical personnel, as exhibited by Respondent #6’s experi-
ences where she described being embarrassed by a discussion of her being on birth 
control. 

 Moreover, while not all young women will desire a more broad discussion of 
sexual health beyond the details of fertility preservation, meetings between a patient 
navigator and a young patient could be an opportunity for sexual health discussions 
or referrals to appropriate resources. The experience of Respondent #1 illustrates 
well the need for the opportunity for more frank discussions regarding sexuality 
among this population:

  I was not sexually active at that time although I did have a long-term boyfriend and I just 
knew that was something important, my parents were always very open about that aspect of 
being a human being, being a person who is a sexual being. I don’t know if I was necessarily 
thinking about it actively at the time, but it saddens me that it never was discussed. I just 
think it should be apart of a conversation even if it’s a nurse practitioner and not maybe the 
male doctor. I know you have to connect with the person who you have the conversation 
with, ya’ know, even if they send you to a gynecologist to have that discussion. It’s a doctor 
you need to be seeing anyway at that time, especially if you’re a cancer patient. 
 Respondent #1, diagnosed with Non-Hodgkin’s Lymphoma at 17 

 Another issue that became very apparent during focus group discussions was that not 
many respondents were concerned with their future fertility at the time of diagnosis. Survival 
and social issues related to school and friends were more prominent and parenting was seen 
more as an event that may happen well into their adult lives rather than a pressing concern. As 
young patients are counseled, it is important that issues related to fertility are not pushed onto 
younger patients who are not interested and may be emotionally overwhelmed with a cancer 
diagnosis. Rather, framing the topic of fertility preservation as one that may be signifi cant to 
them in the future or bringing up future goals more generally may be effective ways to begin 
a discussion on the topic. Also, presenting the goal of fertility preservation as not about having 
biological children per se, but as helping individuals reach parenting and family goals in the 
future, and that fertility preservation can help to broaden their options. Based on our fi nd-
ings, these may be more effective strategies to start a dialogue about fertility with a patient 
population for whom parenting plans may not be an immediate goal. 

       Empowering Young Women 

 Overall, respondents seemed comfortable with the level of involvement they had in 
their cancer treatment decisions with parents often being the primary decision makers. 
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But many respondents also described that cancer itself felt like something was 
happening to them that was out of their control. Being informed is a way to feel 
empowered, or in control, over one’s health. While most respondents were happy 
letting parents and doctors make treatment decisions, other young patient may seek 
a more central role in the decision-making process. Respondent #10 shared how 
making choices helped her feel like a “normal” teenager:

  I mean, I was pretty actively involved in the decisions. I decided when I was going to start 
treatment, when the cycles were going to happen … Going back to the point of being a typical 
teenager, ya know, I scheduled my chemo and radiation around my social schedule and as 
bad as that sounds, my oncologist at the time said, “Let her do her thing, she needs owner-
ship over her life and her body and if she needs to go to a dance and if it happens to fall on 
a day that she starts her chemo rounds, we’ll just push it back a day, no biggie …” 

   Issues of control may also arise during fertility preservation consultations and 
healthcare providers involved in these consultations should be aware of the need for 
many adolescent patients to feel empowered. Being informed about treatments and 
fertility preservation, and even assisting in such decisions, may be vital to a young 
person’s sense of control. Previous studies on patient empowerment bolster the 
claim that patients who employ shared decision-making with their physician during 
cancer care have more positive attitudes about their treatment [ 18 ].  

    Experiential Support 

 Respondent #10’s concerns above over fi tting in her old teenage life with her new 
diagnosis were echoed many times throughout the focus groups. Many respondents 
voiced a desire to be able to talk to others who have insight or experience with 
cancer. Other research on younger adult women with cancer has found similar 
unmet needs in terms of “experiential support,” defi ned as emotional support and 
insight from those who have gone through a similar medical crisis [ 19 ]. Experiential 
support may be particularly important for young adults and teens facing cancer 
because they are forced to contend with a serious health issue—something that 
most of their friends will not have experienced and may not be able to relate to. 
In addition to cancer, survivors of adolescent cancer may also have to contend with 
issues of infertility far before their peers as well. Knowing from an early age that 
infertility may be an issue later on is yet another experience that may isolate an 
adolescent or young adult cancer survivor from friends and peers [ 12 ,  20 ]. As fer-
tility preservation is discussed, issues of normalcy, peer relationships, romantic 
relationships, and feeling different may surface. Similar to issues of sexual health, 
healthcare providers who deal with fertility preservation should be prepared to 
address experiential support needs to some degree and have resources available 
where adolescent patients can seek out desired experiential support, including 
support groups for adolescent patients and peer-to-peer social networking sites 
(like myoncofertility.com).   
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    Conclusion 

 Following this analysis, it is clear that even a few focus groups allow us to shed light 
on a previously ignored area of oncologic care. We are grateful that there has been 
increased attention to the issue of cancer-related fertility impairment in recent years; 
however, the attention paid to adolescents and emerging adults with cancer and 
cancer-related fertility issues is still lacking. Unlike their older counterparts, 
younger cancer patients face unique complexities related to peer group isolation, 
sexual health, appearance, parental involvement, fertility, and empowerment. 
Having healthcare providers available, including potential patient navigators 
specializing in fertility preservation, who are knowledgeable and prepared to dis-
cuss the topic, would have been undoubtedly an effective and much utilized resource 
for the women in our sample. 

 Our aim by examining the retrospective accounts of women who confronted a 
cancer diagnosis during this unique time in their life course is to call for more 
stringent best practice guidelines for healthcare professionals working with this 
group so that the aforementioned complexities, and, most importantly, future fertility 
options, are directly addressed to each patient undergoing treatment. We hope that in 
examining these case studies, it has become clear that the treatment processes and 
psychosocial situations confronted by female adolescents and emerging adults are 
part of an elaborate puzzle requiring specialized knowledge and empathy.     
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           Introduction 

 Due to improved genetic screening and cancer risk assessment among families, 
many women are now aware that they have an increased risk of developing breast or 
ovarian cancer at a young age. This cohort of young women, termed “previvors,” 
faces unique concerns related to childbearing and cancer risk reduction. They must 
make decisions regarding prophylactic therapy and how, or whether, to balance pre-
ventive treatment with childbearing and breastfeeding. Often, interventions that 
effectively reduce cancer risk must be undertaken during the reproductive years, and 
may pose a permanent or temporary threat to fertility. The emergence of oncofertil-
ity has empowered these patients—who may have a high-risk family history of 
breast or ovarian cancer or carry deleterious genetic mutations—to take a proactive 
approach to both cancer prevention and fertility preservation. Fertility preservation 
may benefi t high-risk patients who (1) are at increased risk of developing premeno-
pausal breast or ovarian cancer and (2) may require a risk-reducing intervention 
prior to menopause that poses a threat to future fertility. In this chapter, we present 
the topics discussed during a high-risk consultation followed by case examples that 
illustrate effective communication about fertility preservation to patients at high 
risk for developing breast or ovarian cancer.  

    Chapter 5   
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    Who Are High-Risk Patients? 

 Women with a genetic predisposition to breast or ovarian cancer develop malignancies 
at a higher rate and younger age than the general population, indicating that preventive 
therapy could be undertaken before menopause. Because prophylactic interventions 
may temporarily or permanently compromise young patients’ ability to have children, 
women at high risk for breast or ovarian cancer are in a unique position to benefi t 
from fertility preservation options. 

 Approximately 10 % of breast cancer and 15 % of ovarian cancer patients have a 
heritable form of the disease, most commonly attributed to a mutation in the BRCA1 
or BRCA2 gene. Women with germline BRCA1 or BRCA2 mutations tend to 
develop breast and ovarian cancer at a higher rate and earlier age than the baseline 
population. Female carriers of BRCA1 and BRCA2 mutations have a 45–65 % 
lifetime risk of developing breast cancer and an 11–39 % lifetime risk of developing 
ovarian cancer (Table  5.1 ) [ 1 – 3 ]. Although BRCA1 and BRCA2 mutations are most 
commonly implicated in hereditary breast cancer, other autosomal dominant cancer 
syndromes are also associated with an increased risk of breast cancer, including 
Li–Fraumeni syndrome (linked to TP53 mutations) and Cowden syndrome (related 
to PTEN mutations). In addition, ovarian cancer is associated with Lynch syndrome, 
cell nevus syndrome, and multiple endocrine neoplasia type 1 (MEN1) [ 4 ].

   Women without a known genetic mutation but who have a strong family history of 
breast or ovarian cancer are also at increased risk for cancer. A review of 38 studies 
showed that the pooled estimate of relative risk of breast cancer in women with an 
affected fi rst-degree relative was 2.1, and risk increased with each additional fi rst-
degree relative diagnosed with cancer [ 5 ]. Similarly, in a meta-analysis of 15 studies, 
the relative risk of ovarian cancer among women with at least one fi rst- degree rela-
tive with disease was 3.1 [ 6 ]. 

 Patients with a history of atypical ductal or lobular hyperplasia (ADH, ALH) or 
lobular carcinoma in situ (LCIS) represent another group at increased risk for breast 
cancer. Proliferative lesions with atypia (those with excessive growth of abnormal 
cells in the ducts or lobules of the breast tissue) confer a breast cancer risk four to 
fi ve times that of an average-risk woman [ 7 – 9 ].  

   Table 5.1    Breast and ovarian cancer risk in BRCA mutation carriers   

 Breast CA risk 
by age 70 (%) 

 Ovarian CA risk 
by age 70 (%)  References 

 General population  12  1.4  [ 1 ] 
 BRCA1  55–65  39  [ 2 ,  3 ] 
 BRCA2  45–47  11–17  [ 2 ,  3 ] 

   CA  cancer  
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    Prophylactic Interventions for High-Risk Patients 

 Prophylactic interventions are available to reduce the risk of developing breast and 
ovarian cancer; however, these approaches, which are often undertaken prior to 
menopause, have the potential to compromise a young patient’s fertility. Guidelines 
for BRCA1/2 mutation carriers suggest that women consider prophylactic bilateral 
salpingo-oophorectomy (BSO) and prophylactic mastectomy after age 35 or as soon 
as they are fi nished having children; however, women with a strong family history 
of very early-onset cancer may also wish to pursue surgical interventions at a 
younger age. In the absence of prophylactic mastectomy, annual mammography and 
MRI screening are recommended; usually they are staggered every 6 months. 
Additionally, antiestrogen treatment with tamoxifen is recommended for breast cancer 
chemoprevention. 

 The therapeutic benefi ts of tamoxifen for high-risk patients are considerable; 
treatment can reduce the risk of developing invasive cancer by nearly 50 % [ 10 ]. 
However, tamoxifen is a teratogen, and pregnancy should be avoided during the rec-
ommended duration of therapy, which could extend up to 10 years [ 11 ]. At the dose 
used to treat breast cancer patients, tamoxifen generally does not cause cessation of 
ovulation. However, tamoxifen use may be associated with irregular or missed menses 
in some women, particularly when it is prescribed following cytotoxic chemother-
apy. A signifi cantly increased risk of amenorrhea at 1 year posttreatment was found 
among patients older than age 40 who were taking tamoxifen [ 12 ]. Additionally, 
there is a reported 15 % decrease in the odds of continuing menstrual cycles after the 
fi rst 1–2 years of tamoxifen therapy, though some studies have also found this effect 
to be reversible and temporary [ 13 – 16 ]. As fertility begins to decline substantially 
after the age of 35, the considerable length of recommended tamoxifen therapy 
may be a critical deterrent for young, high-risk women. 

 Preventive interventions for women at high risk for ovarian cancer are particularly 
critical, as there are currently no effective screening algorithms for detecting early-
stage ovarian cancer. Although clinical outcomes are good for early-stage ovarian 
cancer, 80 % of ovarian cancers are identifi ed only after metastasis to the pelvic 
organs, abdomen, or beyond, at which point cure rates are low [ 17 ]. Prophylactic 
BSO dramatically reduces the risk of both breast and ovarian cancer in BRCA muta-
tion carriers (by 50 % and 96 %, respectively) [ 18 ], but permanently eliminates the 
possibility of having biologic children if the patient’s oocytes or embryos have not 
been preserved prior to oophorectomy. Oral contraceptives and tubal ligation have 
also been shown to reduce ovarian cancer risk [ 19 ], but these are not as effective as 
BSO. Unlike oophorectomy, however, they do allow for the possibility of a future 
pregnancy, as patients who have had tubal ligation may become pregnant through 
assisted reproductive technologies. 

 The decision to pursue prophylactic surgery is complex; often it is infl uenced by 
concerns about fertility, as well as worries about appearance, menopausal side 
effects, and sexuality. Despite these concerns, a survey of BRCA mutation carriers 
who have undergone prophylactic BSO found that approximately 97 % of patients 
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would pursue the surgery again and would recommend the surgery to other BRCA 
mutation carriers. Survey respondents also stated, however, that they would have 
benefi tted from additional information about the impact of BSO on sexuality and 
cardiovascular health prior to undergoing the surgery [ 20 ]. Fertility is one of many 
concerns that physicians must address with high-risk patients considering BSO as 
an approach to cancer risk reduction.  

    Pregnancy and Cancer Risk 

 One topic that is highly relevant to the dialogue about fertility and cancer risk is the 
possible impact a pregnancy would have on cancer risk. Most large studies of 
BRCA1 and BRCA2 mutation carriers have shown that parity and number of live 
births positively correlate with a reduced breast cancer risk [ 21 ]. Additionally, 
fertility treatment has not been associated with an increased risk of breast cancer in 
BRCA mutation carriers. A case–control study of 1,380 pairs of BRCA1 and 
BRCA2 mutation carriers did not fi nd an increased risk of breast cancer in women 
who had undergone fertility treatment compared to controls [ 22 ].  

    Communicating with High-Risk Patients 

 During the initial consultation with a high-risk patient of childbearing age, the 
objectives to be met include cancer risk assessment and discussion of strategies for 
cancer risk management. The approach to cancer risk reduction should take into 
account the patient’s level of comprehension and concern about the risk of developing 
cancer, as well as the patient’s childbearing goals. Typically, patients are referred 
for cancer risk assessment because of a strong family history of cancer or the iden-
tifi cation of a deleterious genetic mutation. The patient’s family cancer history is 
often discussed at the beginning of the encounter. A detailed family history includes 
affected relatives, types of cancer, cases of bilateral cancer, age at diagnosis, treat-
ment procedures, and treatment outcomes. Any familial history of genetic testing is 
reviewed, and patients with a strong family history of cancer who have not yet had 
genetic testing are referred to a genetic counselor. The patient’s personal medical 
history is also reviewed in detail. This includes prior illnesses and hospitalizations, 
medications, a review of prior breast imaging or biopsies, and an evaluation of 
hormone use including oral contraceptives and fertility treatments [ 23 ]. 

 Focusing the discussion on how the patient’s past medical history, family history, 
and mutation status affect the patient’s personal risk of developing cancer helps to 
facilitate both patient and physician understanding of the patient’s risk of developing 
cancer. This discussion also helps ensure that the patient is suffi ciently informed and 
can actively participate in decision-making about preventive therapy. Risk assessment 
tools such as the Gail model, a breast cancer risk assessment tool, are often used to 
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help patients understand their risk relative to that of the general population. The Gail 
model estimates a woman’s 5-year and lifetime risk of developing breast cancer 
(Fig.  5.1 ). The model accounts for patient age, age of menarche, age at fi rst birth or 
nulliparity, family history of breast cancer in a primary relative (mother, sister, 
daughter), race/ethnicity, number of prior breast biopsies, and number of prior 
biopsies yielding atypical hyperplasia [ 24 ].

   During the review of the patient’s medical history, the patient’s childbearing and 
lactation history are discussed, and it is at this time that the topic of fertility preserva-
tion may be introduced [ 23 ]. Having witnessed their relatives experience the impact 
of cancer treatment at a young age, many patients with a strong family history of 
cancer will prioritize their fertility concerns. To aid in the discussion of fertility pres-
ervation, often a basic question—such as, “Were you thinking about having a child?” 
or “Were you planning to have any more children?”—can help initiate the conversa-
tion [ 23 ]. Patients at high risk for breast or ovarian cancer face unique concerns 
related to fertility and cancer risk management, and it is critical that providers attempt 
to elicit and understand these concerns. 

 At this point, the consultation typically focuses on strategies for cancer preven-
tion that take into account the patient’s individual risk, her childbearing goals, and 
the patient’s level of concern about her risk of developing cancer. When the strate-
gies under consideration for cancer prevention pose a fertility threat, a discussion 
of available options for fertility preservation can be included in the high-risk 
consultation (Fig.  5.2 ). One of the advantages of discussing fertility preservation 
with high- risk patients (as opposed to patients who have already been diagnosed 

  Fig. 5.1        Estimating 5-year and lifetime breast cancer risk using the Gail model . The Gail 
model is a risk assessment tool that estimates a patient’s 5-year and lifetime risks of developing 
breast cancer. The model takes into account patient age, age of menarche, age at fi rst birth or nulli-
parity, family history of breast cancer in a primary relative (mother, sister, daughter), race/ethnicity, 
number of prior breast biopsies, and number of prior biopsies yielding atypical hyperplasia [ 24 ]       
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  Fig. 5.2     Treatment guidelines for fertility preservation in young women at high risk for breast 
or ovarian cancer . A discussion about fertility as it pertains to preventive cancer treatment is an 
integral part of care for young patients at increased risk of breast and ovarian cancer. Referral to a 
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with cancer) is that there is ample time for the patient to consider her options 
without the time pressure imposed by the need for immediate cancer treatment. 
Ideally, the patient is referred for independent fertility preservation counseling with 
a fertility preservation specialist following the high-risk oncologic consultation. 
A second consultation with a fertility specialist ensures that the high-risk patient 
receives information about fertility preservation in a balanced and unbiased manner.

   The following case examples explore the challenges that young patients face 
regarding the prioritization of preventive cancer therapy and reproductive goals. 
Case 1 describes a high-risk breast cancer patient who declined fertility preservation 
and suggests an alternative strategy for supporting fertility goals while managing 
cancer risk. Case 2 illustrates an approach to integrating fertility preservation into 
the preventive treatment plan for a BRCA1 mutation carrier.  

    Case #1: A High-Risk Breast Cancer Patient Who Declined 
Fertility Preservation 

 A 37-year-old woman presented for cancer risk assessment and preventive treatment. 
She had a personal history of atypical ductal hyperplasia and a family history of 
breast cancer, diagnosed in her mother at age 41. The patient’s ADH had been diag-
nosed 2 years earlier by needle core biopsy and managed surgically by excision of 
the lesion. She had been receiving annual screening mammograms since the time of 
her ADH diagnosis but no other preventive therapy, and she expressed concern 
about her risk of developing breast cancer. The patient’s 5-year Gail model risk score 
was calculated to be 2.5 %, compared to 0.4 % for an average-risk person. Patients 
with a 5-year predicted risk of breast cancer greater than 1.66 % are considered to be 
at high risk for breast cancer and are candidates for prophylactic tamoxifen therapy 
[ 10 ]. A 5-year course of tamoxifen was recommended for chemoprevention, along 
with annual screening mammography and a breast exam every 6 months. The patient 

fertility specialist ensures that the patient receives accurate, unbiased information about fertility pres-
ervation. The fertility specialist can obtain information about the patient’s premenopausal status by 
inquiring about menstrual history and measuring follicle stimulating hormone (FSH) on an early day 
in the menstrual cycle. Strategies for fertility preservation are determined based on the patient’s ovar-
ian function, preference, and decisions about preventive treatment. Patients receiving tamoxifen for 
breast cancer chemoprevention may attempt pregnancy naturally or via assisted reproductive tech-
nologies (ART) prior to initiating 5–10 years of therapy, during an interruption in a 5- to 10-year 
course of therapy, or after the completion of 5–10 years of treatment. BRCA mutation carriers may 
attempt pregnancy naturally or via ART prior to oophorectomy. It is possible for patients who retain 
an intact uterus to become pregnant after oophorectomy using ART. Preimplantation genetic diag-
nosis may be offered to BRCA mutation carriers who wish to reduce the risk of transmitting the 
mutation to offspring. AMH denotes antimullerian hormone, ART denotes assisted reproductive 
technologies, PGD denotes preimplantation genetic diagnosis, and IVF denotes in vitro fertilization. 
This fi gure was adapted from Fig. 2, Jeruss JS, Woodruff TK. Preservation of fertility in patients 
with cancer. The New England journal of medicine. 2009;360(9):902–11. Epub 2009/02/28       
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expressed concern about the possibility of experiencing menopausal side effects from 
tamoxifen but was reassured that menopausal symptoms are usually well tolerated. 
The patient agreed to initiate tamoxifen. 

 Because pregnancy is contraindicated during tamoxifen therapy and the patient 
would be at least 42 years of age at the conclusion of therapy, the issue of fertility 
preservation was discussed with the patient at the end of her initial consultation. The 
patient, who had a 5-year-old child, declined an oncofertility consultation and stated 
that she was not planning on having additional children. Nine months after initiating 
therapy, the patient returned to the clinic for a breast exam and expressed a desire to 
stop tamoxifen as she was now planning to have another child. She was again offered 
a fertility preservation consultation, but declined and stated that she wished to stop 
treatment to pursue a natural pregnancy and then resume tamoxifen therapy postpar-
tum. The patient’s individual high-risk status and the effect of stopping tamoxifen 
prematurely on this risk were reviewed. The patient was then advised to wait 8 weeks 
after stopping tamoxifen before attempting pregnancy; based on the half-life of 
tamoxifen, a 2-month “washout” period is recommended prior to becoming pregnant 
[ 25 ]. Eight months after stopping tamoxifen, the patient became pregnant. She 
resumed tamoxifen 6 months postpartum after she was fi nished breastfeeding and 
completed 4 additional years of therapy. 

 This case highlights the challenges that young high-risk patients face regarding 
how to balance preventive cancer treatment, childbearing, and breastfeeding. When 
a patient’s childbearing plans change during her course of treatment, appropriate 
counseling should be provided and, within the context of the patient’s treatment 
plan, effort should be made to support the patient’s reproductive goals. Although 
treatment with at least a 5-year course of tamoxifen is recommended for chemopre-
vention, indirect evidence from the Early Breast Cancer Trialists’ Collaborative 
Group (EBCTCG) suggests that antiestrogen therapy with tamoxifen can be delayed 
to allow for pregnancy [ 16 ,  26 ,  27 ]. Another study of patients who delayed initiation 
of tamoxifen therapy for 2 years and then completed a 5-year course showed a sig-
nifi cantly improved disease-free survival rate (35 % reduction in recurrence risk) 
compared with the control group who did not take tamoxifen [ 28 ,  29 ]. Results from 
the Wisconsin Tamoxifen Study, where tamoxifen treatment was delayed 7–8 years, 
also showed a benefi t for patients in the treatment versus control group [ 28 ,  30 ]. 
Together, these data support the potential for a tailored delay in tamoxifen therapy to 
allow for pregnancy, with the expectation that the patient is counseled to ultimately 
complete 5–10 years of therapy.  

    Case #2: A High-Risk Patient with a BRCA1 Mutation 
Who Desired Fertility Preservation 

 A 35-year-old woman with a family history of breast and ovarian cancer presented 
for cancer risk assessment and preventive treatment. Her sister was diagnosed with 
ovarian cancer at the age of 39, her mother was diagnosed with breast cancer at the 
age of 42, and her maternal grandmother died from ovarian cancer at the age of 51. 
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The patient was referred for genetic counseling and found to have a deleterious muta-
tion in the BRCA1 gene. Preventive approaches discussed with her included breast 
cancer screening every 6 months with staggered MRI and mammograms, ovarian 
cancer screening with serum CA-125 and twice annual transvaginal ultrasound, BSO, 
and prophylactic mastectomy. The patient was interested in prophylactic mastectomy 
and considering risk-reducing BSO, but was concerned about the associated loss of 
fertility. She strongly desired a child, but did not currently have a partner and was 
unsure about the time in her life when she would be ready to conceive. 

 After consultation with a gynecological oncologist regarding BSO, the patient 
met with an oncofertility patient navigator and a reproductive endocrinologist. The 
reproductive endocrinologist discussed the patient’s options for fertility preservation, 
including embryo cryopreservation with donor sperm and oocyte cryopreservation. 
Although oocyte cryopreservation has previously been offered on an experimental 
basis, recent guidelines from the American Society for Reproductive Medicine 
(ASRM) indicate that the procedure should no longer be considered experimental. 
Based on an examination of nearly 1,000 studies, the ASRM reports that pregnancy 
rates for in vitro fertilization and intracytoplasmic sperm injection (IVF/ICSI) are 
similar with cryopreserved versus fresh oocytes. Additionally, available data show 
no increase in chromosomal abnormalities or birth defects among children born from 
cryopreserved oocytes compared with those born from IVF/ICSI with fresh oocytes 
or the general population [ 31 ]. Ovarian tissue cryopreservation for BRCA1 mutation 
carriers would be considered experimental, however, with the majority of the resected 
ovarian tissue sent for pathologic analysis. A fraction of the ovarian tissue could be 
preserved for potential oocyte extraction with the hope of implementing currently 
developing technologies for in vitro oocyte growth and maturation, but none of the 
tissue would be intended for future reimplantation given the persistent risk of malig-
nant transformation. 

 The patient also expressed concern about passing the BRCA mutation down to 
her future children and was advised that preimplantation genetic diagnosis (PGD) 
could be performed on her embryos to minimize the risk. She opted for oocyte cryo-
preservation and completed successful ovarian stimulation and oocyte harvest. 
Shortly after completing fertility preservation, the patient underwent risk-reducing 
BSO and prophylactic mastectomy. Six months after surgery, the patient stated that 
she was very satisfi ed with her decision to pursue risk-reducing BSO and felt more 
at ease about her risk of developing breast and ovarian cancer. The patient expressed 
that preserving her fertility had allowed her to pursue surgery without signifi cant 
regret and served as a great source of comfort to her as she experienced the effects 
of surgical menopause. Three years later, the patient is married and she and her 
husband are considering having a child using the patient’s banked oocytes. 

 Fertility concerns are a major factor for high-risk patients when making decisions 
about cancer risk management. The options for fertility preservation have the poten-
tial to infl uence patients’ selection of risk-reducing strategies and when to pursue 
risk reduction. Thus, it is critical for patients to be educated about their options for 
fertility preservation early on in the process of cancer risk management. Oocyte and 
embryo cryopreservation are options for high-risk women who do not have a partner 
or who plan to undergo risk-reducing BSO prior to completing their families. For 
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BRCA mutation carriers concerned about passing the mutation on to their children, 
PGD offers a means to minimize this risk. Several studies have shown that high-risk 
patients often do not receive adequate information from their physicians about fer-
tility preservation and PGD, and many are not aware of PGD as an option [ 32 – 34 ]. 
This information gap for high-risk women highlights the need for more effective 
education about fertility preservation and PGD and the importance of the referral to 
an oncofertility specialist for this patient population.  

    Conclusions 

 Patients at high risk for breast and ovarian cancer face complex decisions about 
how to prioritize preventive treatment, childbearing, and breastfeeding. Fertility 
preservation offers the possibility for high-risk patients—many of whom wish to 
initiate prophylactic therapy at a young age—to maintain the ability to have biologic 
children. It is critical that physicians who care for high-risk patients take time to 
approach the issues unique to this patient population with sensitivity and empathy. 
Interventions for cancer risk reduction should take into account patients’ reproduc-
tive goals. Educating patients about fertility preservation early on in the discussion 
about prevention strategies allows patients the opportunity to receive appropriate 
counseling, consider the available options, and then incorporate fertility preserva-
tion into their risk reduction plans if desired. 

 It is an ongoing challenge for physicians to ensure that the high-risk patient has 
an accurate understanding of her cancer risk compared with the general population, 
and is suffi ciently informed to actively participate in decision-making about preventive 
treatment and fertility preservation. Additionally, the physician should ensure that 
plans for fertility preservation complement the approach to cancer risk reduction and 
do not cause signifi cant delays in the initiation of risk-reducing therapy. Given that 
high-risk patients are healthy and working to take a preemptive role in the preserva-
tion of good health, it follows that these patients would also be motivated to protect 
their fertility if given the option. Fertility preservation services are currently available 
to all high-risk patients under the age of 45 and to those who convey interest.     
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        Regardless of gender, patients undergoing the diagnosis and treatment of cancer list 
their future fertility as an important concern [ 1 ]. Seventy-six percent of cancer 
patients without a child have expressed a desire to have children in the future [ 2 ]. 
Reproductive age female cancer survivors rate concerns about children and family 
as second only to fears of cancer recurrence [ 3 ], and many report that fertility issues 
played a role in altering their cancer treatment decisions [ 4 ,  5 ]. Fertility preservation 
is also important to men diagnosed with cancer. Fifty-eight percent in one study 
reported that cryopreserving their sperm helped them in the emotional battle against 
cancer [ 6 ]. Despite the fact that fertility issues and fertility preservation are personal 
issues, most patients face the issue of how to incorporate their partner (spouse or 
signifi cant other) into oncofertility discussions with very little guidance or support. 
Almost 80 % of young female patients of cancers and treatments known to affect 
their fertility report having a partner [ 7 ]. These women cite their partner as their 
most commonly used (66 %) and most helpful fertility discussion partner [ 7 ]. In fact, 
discussing fertility issues with one’s partner was rated as more helpful to patients 
than discussing fertility issues with one’s oncologist. At the same time, decision-
making about fertility treatment options has been shown to contribute to marital 
distress among couples who are not affected by cancer [ 8 ]. Actively involving part-
ners in oncofertility discussions may thus help patients cope with oncofertility 
issues, promote shared decision-making, and reduce potential marital distress. 

 To date, oncofertility communication research has focused on communication 
between patients and their physicians [ 1 ] or on how to involve parents of children 
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and adolescents diagnosed with cancer into oncofertility discussions [ 9 ]. No studies 
have addressed the issue of communication about this very sensitive issue between 
patients and their partners. Thus, the focus of this chapter will be on better under-
standing the impact of fertility preservation and infertility on couples and the com-
munication needs of adult cancer patients and their partners. 

 Issues for couples to consider when approaching oncofertility communication 
include:

•    What is the impact of potential infertility on cancer patients, their partners, and 
the couple’s relationship?  

•   What are the fertility preservation options available to women and men and how 
might these options affect the couple?  

•   What are the ethical and legal concerns of fertility preservation faced by couples?  
•   How should partners be involved in oncofertility communication and 

decision-making?  
•   How can couples’ communication surrounding fertility preservation and potential 

infertility be improved in order to promote shared decision-making and reduce 
marital distress caused by fertility issues related to cancer treatment?    

 In this chapter, we will discuss these challenges and suggest potential ways to 
actively involve partners and improve couples’ communication surrounding the 
fertility issues that arise as a result of cancer and its treatment. 

    Impact of Potential Infertility on Cancer Patients, 
Their Partners, and the Couple’s Relationship 

 One issue that cancer patients and their partners face is the distressing effect that 
potential infertility can have on the couple’s relationship. Although little research 
has examined the impact of this on couples in which one partner is battling cancer, 
there is an extensive literature on the effects of infertility on healthy couples. We draw 
from this literature to examine the potential effects of cancer-related infertility on 
patients, their partners, and the couple’s relationship. 

    Infertility and Psychological and Marital Distress 

 Among non-cancer populations, infertility has been shown to exacerbate distress 
(depression and anxiety symptoms) in both members of the couple [ 8 ,  10 ], and 
infertile couples report higher levels of depression than those who are fertile [ 11 ]. 
The stress associated with the threat of infertility is only compounded by the stress 
of cancer [ 12 ], and it can wear on couples’ relationships in the following ways: (1) 
feeling loss of control over one’s life or ability to reproduce [ 8 ], (2) the perceived 
loss of femininity and masculinity due to the inability to conceive [ 12 ], and (3) the 
perceived loss of attractiveness or self-esteem of the cancer patient [ 8 ,  12 ]. Indeed, 
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the loss of control over one’s life can be one of the most diffi cult emotional outcomes 
of infertility [ 13 ]. This loss could be compounded by cancer, which could also be 
perceived as having a loss of control over one’s life. Although confronting this sense 
of loss of control is important to ensure that fertility issues do not become the focal 
centerpiece of the couple’s relationship [ 8 ], a key challenge for couples coping with 
cancer is that they can become so consumed with “fi ghting the cancer” that they 
neglect to consider fertility preservation options.  

    Infertility and Sexual Dissatisfaction 

 Infertility has been shown to lead to decreases in sexual and marital satisfaction in 
both men and women [ 14 – 16 ]. It has also been associated with decreases in marital 
satisfaction and intimacy [ 14 ], and increases in social isolation and divorce [ 8 ,  10 ]. 
Compounding these challenges, cancer and its treatments often result in decreased 
sexual functioning and satisfaction—particularly in cancers known to affect the sexual/
reproductive system such as prostate cancer [ 17 ] and gynecologic cancers [ 18 ]. 

 There is emerging evidence to suggest that couples coping with cancer fi nd it 
diffi cult to talk about sexual dysfunction resulting from the disease and its treatment. 
For example, a cross-sectional study of prostate cancer patients and their partners 
found that when patients had poor sexual functioning, their partners were more likely 
to report that the couple avoided open spousal discussions [ 19 ]. This lack of openness 
about discussing sexual issues was associated with partners’ marital distress. However, 
couples who engaged in high levels of mutual constructive communication—a posi-
tive couple’s communication technique—reported greater marital adjustment, regard-
less of their sexual satisfaction [ 19 ]. Although studies have yet to investigate the 
specifi c communication challenges couples encounter when discussing oncofertility 
concerns, they are likely to be similar given that fertility problems are often closely 
tied to the sexual problems that arise as a result of cancer and its treatment. Given this, 
working with couples to help facilitate open, supportive, and constructive discussions 
about sexual dysfunction and infertility may help to alleviate marital distress.  

    Summary 

 The stress of infertility can lead to marital distress and divorce [ 8 ,  10 ] as well as 
decreases in marital and life satisfaction and intimacy [ 14 ]. Additionally, other 
cancer- related fertility issues such as loss of control over one’s life, loss of mascu-
line or feminine identity, decreases in self-esteem [ 8 ,  12 ], and sexual dysfunction 
[ 19 ] contribute to distress in couples. The increases in marital distress and decreases 
in marital and sexual satisfaction due to infertility most likely effect couples’ ability 
to communicate. Given that teaching effective communication and confl ict manage-
ment skills has been shown to reduce marital distress [ 20 ], it is important to under-
stand how to improve couples’ communication about fertility issues and the distress 
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surrounding these issues. In order to understand how to improve communication, 
however, it is important to consider the fertility preservation options available to 
men and women and how these options might affect the couple.   

    Fertility Preservation Options and the Couples’ Issues 
Surrounding Them 

    Women’s Fertility Preservation Options 

 Fertility preservation in both women and men centers on the concept of gamete 
storage and future utilization [ 21 ]. The most established and highly recommended 
technique for fertility preservation in women is embryo cryopreservation [ 22 ]. In this 
technique, eggs are harvested, fertilized in vitro, and then the resulting embryos are 
frozen for later implantation [ 22 ]. This could be a preferred method of fertility pres-
ervation among women with partners because it requires a partner or donor sperm. 
Alternatively, women can opt for oocyte cryopreservation in which unfertilized eggs 
are harvested and frozen [ 22 ]. This technique, however, leads to fewer successful 
outcomes. Both of these methods generally take 2–5 weeks to complete, potentially 
causing a delay in cancer treatment [ 21 ]. 

 To circumvent the issue of time involved in the above-mentioned procedures, 
women can opt for ovarian cryopreservation and transplantation in which ovarian 
tissue is frozen and reimplanted after cancer treatment is completed [ 22 ]. This pro-
cedure can be completed in a single day through an outpatient surgical proce-
dure. Although most women utilizing this technique have had their endocrine 
function later restored, few women later deliver healthy babies [ 21 ]. Additionally, 
there is a risk of reintroducing aggressive cancer cells because the ovarian tissue is 
leukocyte- rich [ 21 ]. 

 As an alternative to attempting to preserve embryos, oocytes, or ovarian tissue, 
women can also opt to shield or protect existing tissue from radiation or chemo-
therapy treatment. First, women can utilize gonadal shielding during radiation 
therapy which helps reduce the dose of radiation delivered to their reproductive 
organs [ 22 ]. Second, women can utilize ovarian transposition in which the ovaries 
are surgically repositioned [ 22 ]. Both of these procedures can be done quickly 
within a day’s time. Finally, women can opt for ovarian suppression with a gonado-
tropin releasing hormone (GnRH) analogs or antagonists [ 22 ].  

    Men’s Fertility Preservation Options 

 Fortunately, fertility preservation options for men are less time-consuming than 
most options for women. The most established technique for fertility preservation 
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in men is sperm cryopreservation in which sperm is obtained through masturbation 
and then frozen to be utilized later [ 22 ]. Other forms of fertility preservation for 
men are similar to those of women. For instance, men can also choose to have 
gonadal shielding during radiation therapy [ 22 ]. Alternatively, men can have testicu-
lar tissue cryopreservation in which testicular tissue is frozen and then later reim-
planted posttreatment [ 22 ]. Finally, men can choose to have testicular suppression 
with GnRH analogs or antagonists in which, similarly to women, hormonal therapies 
are used to protect testicular tissue during radiation therapy or chemotherapy [ 22 ]. 
All of these fertility preservation options for men are done in a single day through an 
outpatient procedure.  

    Couples’ Issues Involved in Fertility Preservation Options 

 Given the wide variety of fertility preservation options available, couples face the 
diffi cult task of navigating these options and making an informed decision about the 
choice that is best for them. Sometimes couples face a tradeoff between risking 
the effectiveness of the fertility preservation technique and risking the delay in 
treatment of cancer. This issue is more of a concern for women but less of a concern 
for men because most fertility preservation options for men can be completed within 
a day’s time [ 22 ]. Moreover, even though delays in treatment to preserve fertility 
may not have any adverse medical consequences in terms of fi ghting the cancer, 
such delays can be emotionally taxing for both patients and their partners. The most 
effective fertility preservation options for women include embryo and oocyte cryo-
preservation, but each of these options can take 2–5 weeks to complete, which could 
cause a delay in cancer treatment [ 21 ]. Shorter procedures, including ovarian cryo-
preservation and transplantation and shielding of reproductive tissues, can be com-
pleted in just a single day but often lead to less successful fertility outcomes [ 21 ,  22 ]. 
The main risk associated with some forms of fertility preservation in men is that 
testicular tissue cryopreservation (like ovarian tissue cryopreservation) can later 
reintroduce aggressive cancer cells when reimplanted [ 21 ]. 

 As couples make decisions about their fertility preservation options, it is impor-
tant to determine to what degree the couple deems it important to treat the cancer 
immediately versus choosing a more effective mode of fertility preservation. A recent 
survey of cervical cancer patients showed that women who opted for fertility pres-
ervation experienced a decrease in distress [ 23 ]. Despite this, the delays in cancer 
treatment that are caused by some fertility preservation options may exacerbate 
patient and partner distress. Indeed, patients and partners may differ in terms of the 
level of risk they are willing to take to preserve future fertility. For example, a 
female cancer patient may view preserving her ability to reproduce as paramount, 
whereas her partner may view seeking immediate treatment and prolonging life as 
factors that take precedence over future fertility concerns. Because open, supportive 
communication may help to decrease marital distress [ 20 ], it is important to help 
couples communicate about their potentially differing priorities about preserving 
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fertility. Similar to the risk of delaying treatment, couples must also agree on the 
degree of risk they are willing to take when pursuing actual reproductive options later 
in the future. For instance, a risk associated with auto-transplantation of ovarian 
cortical strips is the possibility of reintroducing malignant cells that were stored in 
the tissue that was preserved earlier [ 24 ]. 

 In order for couples to communicate effectively about fertility preservation 
options, it is important that they understand the risks and benefi ts associated with 
each of the preservation options that are available to them. Unfortunately, cancer 
patients frequently report defi cits in knowledge and information about fertility pres-
ervation [ 25 ]. Providing informational and communication support for cancer 
patients and their partners has been shown to effectively facilitate cancer treatment 
decision-making and reduce levels of distress [ 26 ]. Healthcare professionals who 
provide this type of support may also facilitate fertility preservation decision- making 
and reduce the distress associated with making these decisions.  

    Summary 

 The various risks associated with fertility preservation options can heighten couple 
distress during an already stressful time (e.g., at diagnosis, before treatment com-
mences). In addition to choosing a mode of fertility preservation, couples must also 
grapple with the potentially distressing [ 27 ] ethical and moral issues surrounding 
fertility preservation such as whether they want to create fertilized embryos. These 
issues will be discussed in the following section.   

    Ethical and Legal Concerns of Fertility Preservation 

    Ethical Concerns 

 One ethical concern for couples is that the patient and his or her partner may not 
agree on the mode of fertility preservation they would like to pursue. If couples do 
not agree, physicians may need to consider the rights of the patient to make his or 
her own decisions about future fertility apart from his or her partner. The possibility 
of the premature death of the patient is another ethical concern. For instance, what 
are the ethical implications of reproducing when one of the partners (the cancer 
survivor) may have a shortened lifespan, leaving the child with only a single parent? 
Although this concern has been raised, the Ethics Committee of the American 
Society for Reproductive Medicine determined that the possibility of being raised in 
a single parent home is, “not a suffi cient reason to deny cancer patients assistance 
in reproducing” [ 28 ]. The risk and potential burden of becoming a single parent 
early in one’s child’s life, however, could be an area of great distress for the partner. 
Thus, discussion about this risk prior to reproducing posttreatment is an important 
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issue for couples to consider. Finally, couples may have differing values, morals, and 
beliefs that infl uence their willingness to pursue certain fertility preservation 
options. For instance, some patients opt not to create or store embryos for ethical, 
religious, or personal reasons [ 29 ]. If a cancer patient and his or her partner do not 
hold the same ethical, religious, or moral views on the various modes of fertility 
preservation, extreme confl ict could occur, potentially causing strain on the couple’s 
relationship. Ultimately, if this distress and confl ict are not handled appropriately, it 
could prevent one or both partners from obtaining the fertility preservation option 
they prefer.  

    Legal Concerns 

 Very little research has focused on the unique legal issues associated with couples’ 
rights in fertility preservation and later reproduction. One issue is the legal rights to 
any resulting gametes (e.g., sperm or eggs) created during this fertility preservation 
stage [ 30 ]. Although gametes and tissue remain the sole possession of the person 
they were removed from, individuals may choose to leave their gametes to their 
partners through planned gamete donation [ 30 ]. As such, it is imperative that cancer 
patients leave written documents with detailed directions for the disposition of 
remaining tissue and/or donation of gametes to one’s partner for posthumous repro-
duction [ 31 ]. In the case of posthumous reproduction, it is recommended that the 
surviving partner wait a minimum of 1 year to allow for proper grieving to occur 
before using the gametes [ 30 ]. 

 A more complicated legal issue involves the legal rights to any resulting embryos 
created. Rights to embryos is a more complicated legal issue than rights to gametes 
or tissue because both the egg and sperm donor technically have legal rights to the 
embryo [ 30 ], which in this case is likely to be the patient and his or her partner. 
Confl ict over the rights to embryos is likely to occur if the patient and his or her 
partner disagree about the later use of embryos such as might be the case in separa-
tion, divorce, or even death [ 30 ]. Changes in the status of a donor (egg or sperm), 
such as in cases of divorce, can make the ownership of the resulting embryos legally 
complicated [ 32 ]. Unfortunately, there is still much legal ambiguity surrounding 
this issue. To help address this problem, some infertility clinics have started to create 
contracts which specify how embryos will be managed should the parties divorce, 
die, or disagree on the future use of embryos [ 30 ]. This can be an important step in 
avoiding later legal battles and confusion surrounding the rights to the resulting 
embryos. Some clinics go so far as to suggest that the woman fertilize half her eggs 
with her partner’s sperm and the other half with donor sperm to avoid the legal 
battles that could ensue in the case of separation or divorce [ 30 ]. Because partners 
are one of the primary sources of social support for cancer patients during this 
stressful time of cancer diagnosis and treatment [ 33 ], forcing couples to plan for a 
scenario in which they would later be divorced or separated may be distressing or 
even unimaginable for the couple. As such, contracts instructing how to handle 
future embryos may be the best solution to this legal issue.  
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    Summary 

 Because the rights of two parties to stored tissue, gametes, or embryos are involved, 
couples face more complicated ethical and legal issues than single individuals. 
For instance, couples must reconcile potentially differing beliefs, morals, or ethics 
surrounding various modes of fertility preservation. Moreover, couples also face 
unique legal issues such as who will have legal rights to the resulting preserved 
embryos and whether or not there can be posthumous reproduction. In some 
instances, couples may need to provide legal documentation as to the rights of gam-
etes and embryos. Due to the need for this legal documentation, it is important for 
an expert to communicate the ethical and legal issues involved in fertility preserva-
tion to couples so that they may make an informed decision together. 

 In reviewing all barriers and issues involved in couples’ oncofertility discus-
sions, it is apparent that partners’ involvement in oncofertility discussions is crucial. 
Previous research has indicated that improving couple’s communication among 
cancer patients and their partners has reduced marital distress [ 20 ], yet little 
research has examined how improving couple’s communication could reduce dis-
tress related to fertility preservation decision-making and potential infertility due 
to cancer treatment. In the next section, we discuss areas for future research that 
can be examined to better understand the barriers to oncofertility communication 
that couples experience. Additionally, we provide recommendations on how to 
improve couples’ oncofertility communication based on the literature of couples’ 
psychosocial adaptation to cancer.   

    Need to Develop Models for Involving Partners 
in Oncofertility Communication 

    Research Agenda 

  Marital distress . As noted earlier, an important area of potential research is the 
impact of cancer patients’ fertility issues on marital functioning. Although we know 
that most couples experience infertility as a stressful experience [ 8 ], we still do not 
know if the cancer experience compounds or exacerbates this. Additionally, infertility 
related to cancer treatment may lead to decreases in relationship and sexual satisfac-
tion given the established associations between infertility and decreases in sexual 
and marital satisfaction in healthy couples (i.e., those not affl icted with cancer) 
[ 14 – 16 ]. Given this, the compounding effects of cancer, sexual problems, and infer-
tility may lead to high levels of sexual dissatisfaction marital distress. 

 Another issue that may further decrease sexual satisfaction is the struggle with 
masculine or feminine identity that many cancer patients experience once discov-
ering the potential infertility cancer may cause [ 12 ]. Both men and women view 
the ability to reproduce as a strong part of their masculine and feminine identities, 
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and cancer treatment’s potential to lead to infertility may cause a threat to this identity 
[ 34 ]. Additionally, the impact that loss of control over one’s life has on distress 
should also be examined in future research. Past research indicates that both being 
unable to reproduce [ 8 ] and a life-threatening event like cancer [ 35 ] can cause a loss 
of control over one’s life. Future research could examine if these two combined 
effects compound to create an even greater sense of loss of control of one’s life. 
This loss of control over one’s life, in turn, may lead to increases in distress. 

  Couple’s communication and decision-making . Increases in marital distress and 
decreases in sexual and relationship satisfaction may contribute to the larger issues 
of communication, coping, and decision-making diffi culties surrounding fertility 
preservation. Because the relationship can be an important resource for partners to 
draw upon to facilitate emotional and psychological adaptation to cancer [ 36 ], it is 
important to determine ways to cope with these issues. Interventions aimed at 
improving couples’ communication, reciprocal understanding, and intimacy have 
been the most successful at reducing distress and improving relationship function-
ing among cancer patients and their partners [ 37 ]. Interventions based on similar 
principles may also help to ameliorate the marital and psychological distress that 
accompanies the fertility challenges and decisions associated with cancer and its 
treatment. Below we discuss promising avenues for clinical interventions designed 
to improve couples’ communication regarding fertility preservation and potential 
infertility based on the literature on couples’ coping and adjustment to cancer.  

    Clinical Agenda 

  Involving partners in oncofertility discussions . Because cancer patients identify 
their partners as the most used and most helpful fertility discussion partner [ 7 ], and 
infertility related to cancer treatment may carry with it feelings of regret or anger 
about the fertility preservation decision made, it is crucial to involve partners in 
oncofertility discussions as early as possible. One way to do this is for healthcare 
professionals to discuss available options with both patients and their partners, 
together. Given the defi cits in knowledge regarding fertility preservation reported 
by cancer patients [ 25 ], it is apparent that patients and their partners are in need of 
more information regarding the risks, benefi ts, and ethical and legal issues associ-
ated with each of their fertility preservation options. A multidisciplinary team could 
be helpful in navigating patients and partners through the process of making fertility 
preservation decisions [ 24 ]. For example, a team of providers, including a medical 
oncologist, a reproductive endocrinologist, a pathologist, a psychologist, and a legal 
expert, could work with patients and their partners throughout the fertility preserva-
tion process as well as later with the reproductive process. These specialists could be 
utilized to present patients and their partners with all of their fertility preservation 
options, discuss the risks and benefi ts of each option, and discuss the ethical and 
legal issues associated with choosing a mode of fertility preservation. Once patients 
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and partners have been adequately informed about fertility preservation options, 
a psychologist could be utilized to improve communication between patients and 
their partners as well as ultimately help them make a decision together. Finally, a 
legal expert from this team could guide couples in how to create the necessary legal 
documents to ensure that their intended fertility preservation decisions are carried 
out. Improving information and communication support has been shown to be effec-
tive in both improving cancer treatment decision-making [ 26 ] and reducing distress 
and improving relationship functioning among cancer patients and their partners 
[ 37 ]. Similarly, providing the informational and communication support for couples 
discussed in this section regarding fertility preservation options may also aid in the 
decision-making process and improve relationship outcomes. 

  Improving couples’ communication . Because negative couples’ communication can 
have adverse effects on adjustment and can increase distress [ 36 ], interventions that 
teach and facilitate adaptive communication regarding oncofertility issues are 
needed. Helping patients and their partners learn how to engage in healthy commu-
nication (e.g., open, supportive, mutually constructive) could help cancer patients 
cope with potential cancer treatment-related infertility and to make the fertility 
preservation decision that is the most appropriate for their needs/goals as a couple. 
Couples may also benefi t from utilizing approaches that have been shown in the 
couples’ cancer literature to be effective [ 37 ]. For example, one of the most harmful 
tactics to engage in is protective buffering, in which individuals attempt to protect 
their partner from being upset or burdened by avoiding confl icts by yielding to one’s 
partner, concealing worry, or hiding concerns [ 38 ]. Prior research demonstrates that 
protective buffering among cancer patients and their partners was negatively associ-
ated with marital satisfaction [ 39 ]. In contrast, active engagement, which involves 
including partners in discussions and using constructive problem solving to deal 
with cancer-related problems [ 38 ], has been positively associated with marital 
satisfaction [ 39 ]. 

 Other helpful ways to improve communication include mutual expression of 
feelings, expressing support and understanding for one’s partner’s views, resolving 
problems or disagreements as a team (e.g., joint problem solving), and negotiating 
solutions [ 40 ]. In order to increase the effectiveness of interventions designed to 
improve these forms of communication, couples should be taught how to engage in 
these problem-solving skills, how to build teamwork, how to communicate better, 
and how to approach the issues of fertility preservation and potential infertility as a 
team [ 37 ]. Each of these tactics has been associated with higher levels of marital 
satisfaction [ 37 ,  40 ].    Avoiding discussion of the issue [ 41 ] and forcing one’s partner 
to discuss issues while he/she becomes passive or withdrawn [ 42 ] have both been 
associated with lower marital satisfaction. Similarly, openly discussing fertility con-
cerns as well as concerns about various fertility preservation options rather than 
avoiding the topic could help benefi t couples in dealing with fertility preservation 
options as well as potential future infertility. 

 Although most counseling and guidance will be needed pretreatment, patients 
and their partners may need guidance in decision-making after treatment has ended 
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as well. For instance, when couples are ready to attempt to reproduce, they may face 
infertility despite efforts to preserve their fertility. Infertility can cause increases in 
marital distress and decreases in marital satisfaction, intimacy, and sexual satisfaction 
[ 8 ,  14 – 16 ]. In the case that infertility occurs, cancer patients and their partners may 
need clinical interventions to help them cope with infertility.   

    Summary 

 This chapter has reviewed the limited research available on couples’ issues in 
oncofertility and the need to involve partners in oncofertility communication. More 
importantly, however, it has brought an important area to light in the research on 
oncofertility communication. Namely, the partners of cancer patients also need to be 
involved in oncofertility communication. Couples bring with them a unique set of 
issues to the topic of fertility preservation and potential infertility in cancer patients. 
As such, this area needs to be examined so that clinical interventions can be devel-
oped to involve partners in oncofertility communication and, ultimately, to improve 
couples’ communication surrounding oncofertility issues. Our hope is that this chapter 
has brought this need to light and that researchers will begin to examine these impor-
tant questions to advance the new but quickly growing fi eld of oncofertility.     
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           Introduction 

 Approximately 1,660,290 new cancer cases will be diagnosed in 2013, 805,500 of 
which will be in women [ 1 ]. Approximately 10 % of those cancer diagnoses will 
occur in individuals younger than 45 years, and thus still within their reproductive 
years [ 2 ]. Additionally, the 5-year relative survival rate for all cancers diagnosed 
between 2002 and 2008 is 68 %, up from 49 % between 1975 and 1977 [ 1 ]. The 
increase in survival rate can be attributed to progress in earlier diagnosis and improve-
ments in treatment. With an increase in cancer survival, we can expect that more 
young women diagnosed with cancer will be seeking information about fertility 
preservation prior to cancer treatment. In fact, approximately 75 % of young adult 
cancer survivors who have not previously had children express a desire for children 
in the future [ 2 ]. 

 The goal of oncofertility is to balance life-preserving cancer treatments with 
fertility preserving options. Three main gaps have created an unmet need for 
preserving fertility in patients with cancer: an information gap, a data gap, and an 
option gap. The information gap, in particular, involves a lack of cancer patient 
understanding regarding the effects of cancer treatment on fertility and the option 
of fertility preservation. Many cancer patients do not recall ever discussing the 
impact of cancer treatment on fertility with their physician; because of this, 
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multidisciplinary care that includes fertility treatment is especially valuable for 
bridging the information gap. In particular, genetic counselors, who are specifi cally 
trained to deliver options and facilitate decision making while also focusing on 
psychosocial issues, are an untapped resource for educating cancer patients about 
fertility impairment and fertility preservation options. Genetic counselors have the 
skills necessary to bridge the oncofertility information gap.  

    The Oncofertility Information Gap 

 Advances in cancer diagnostics and treatments have redefi ned the previous 
treatment- based approach to a broader perspective including survivorship and quality 
of life [ 3 ]. This new longer-term perspective on cancer care has revealed gaps in 
clinician–patient education, communication, and decision support with regard to 
fertility preservation that need to be addressed. 

    Lack of Oncofertility Patient Education and Communication 

 As part of their care, oncology healthcare providers should not only focus on the 
short-term goal of treatment and survival but also help cancer patients to preserve 
the best possible quality of life, including the possibility of having children [ 4 ]. 
If women are not informed of the risk that cancer treatment poses to their fertility, 
they may lose the opportunity to preserve their fertility prior to cancer treatment [ 5 ]. 
Even women who choose not to become parents value the opportunity to preserve 
their fertility [ 6 ]. Fertility preservation is especially important in adolescent and 
young adult patients with cancer, and unfortunately it is one of the most underpre-
scribed and least implemented services in their cancer care [ 7 ]. The National 
Comprehensive Cancer Network (NCCN) guidelines for young adults with cancer 
state that fertility preservation should be an essential part of cancer management, and 
the risk of infertility associated with cancer therapy should be discussed at the time 
of diagnosis [ 7 ]. Yet, up to 75 % of young women express interest in the opportunity 
to have children after a cancer diagnosis, but as few as 34 % of reproductive- age 
women treated for cancer recall having a discussion about the effects of cancer 
treatment on fertility [ 5 ]. The lack of patient education about fertility preservation 
is associated with the desire of the healthcare provider to start cancer treatment 
immediately, a lack of adequate knowledge regarding fertility preservation by the 
cancer care team, and insuffi cient provider–patient communication skills. 

 Many oncologists leave little time to discuss future fertility or options for fertility 
preservation with their patients because the immediate focus is on cancer treatment 
[ 8 ]. In their recent survey of women with cancer and healthcare professionals 
involved in cancer care, Peddie et al. reported that few women were afforded the 
opportunity to discuss the benefi ts and limitations of fertility preservation options 
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available to them [ 8 ]. The clinical staff felt justifi ed in withholding fertility information 
from women and guiding their decision making because of their belief that treat-
ment was urgently needed, fertility preservation techniques were not effective or 
useful, or that fertility would not be affected by fi rst-line chemotherapy. 

 In addition to their focus on the immediate need to start treatment, healthcare 
providers may not have adequate knowledge or suffi cient communication skills to 
counsel concerned patients in a timely and supportive manner [ 9 ]. Physicians rarely 
ask about patients’ concerns and questions in the oncology setting [ 10 ]. Some 
oncologists cite that lack of discussion is due to the perception that if a patient did 
not raise the issue themselves, then they were not interested [ 5 ]. 

 Patient communication involves not only the transfer of information but also the 
provision of psychological and emotional support. Emotional support for young 
women with cancer is especially important because they experience greater distress 
and less emotional well-being than older women [ 3 ]. Without proper training in 
patient counseling, however, oncology providers may fi nd it challenging to offer 
psychological and emotional support to their patients. Counseling requires the abil-
ity to take into account a patient’s individual background, provide information and 
support in a timely and accurate manner, and address the patient’s emotional needs 
[ 9 ]. In a recent study by Kirkman et al., young women with cancer reported that 
their psychosocial needs were not met and staff numbers in psychology and coun-
seling were inadequate [ 6 ]. In another study, women cancer survivors reported that 
fertility was a vital concern because they wanted to preserve not only quality of life 
after cancer but also protect their mental and emotional health [ 4 ]. Patients also 
report wanting healthcare providers who are honest, compassionate, and patient 
[ 11 ]. We believe that healthcare providers with proper training in counseling are 
better equipped to provide emotional support to cancer patients and therefore 
facilitate discussions of fertility preservation and post-cancer quality of life. 

 To address psychosocial and behavioral issues, the NCCN provides a detailed list 
of support healthcare workers who can provide counseling to young adults with 
cancer. These patients need healthcare providers who are able to assess cognitive 
function, emotional issues, and evaluate other psychiatric symptoms, depression, and 
anxiety. Additionally, healthcare providers offering psychosocial support to young 
adult cancer patients need to be able to take into consideration patient existential/
spiritual issues, personal relationships, decision-making preferences, and commu-
nication preferences that may affect cancer treatment and fertility preservation 
decisions [ 7 ].  

    Lack of Oncofertility Patient Decision Support 

 A lack of support for patient decision making also contributes to the oncofertility 
information gap. Patients value fertility preservation and those healthcare providers 
who recognize that child bearing is a future option [ 6 ]. Patients want healthcare 
providers to offer options—including a discussion of the off-target effects of cancer 
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treatment—and to support the decision to try for pregnancy after cancer treatment 
[ 6 ]. Patients can be particularly troubled when their fertility concerns are not well 
managed. In the Kirkman et al. study, some women reported feeling excluded from 
discussions and decision making about their own fertility [ 6 ]. They were given 
minimal information and regret not being treated with consideration, especially 
when unwarranted assumptions were made about their fertility plans. 

 Healthcare providers should not assume that they understand patient fears, 
priorities, or preferences related to their cancer treatment and fertility preservation. 
Doing so may infl uence the quality of the information a provider gives to a patient 
[ 8 ]. Alternatively, healthcare providers should be supportive of patient decisions 
and implement the use of the shared decision-making model, discussed in more 
detail below.  

    Multidisciplinary Care 

 The oncofertility information gap can be addressed with multidisciplinary care. 
Kirkman et al. identifi ed this team approach to cancer care as especially valuable in 
their qualitative study of the signifi cance of fertility and motherhood after a cancer 
diagnosis [ 6 ]. Multidisciplinary team members should be experienced in cancer 
care as well as sensitive to fertility concerns. Cancer patients report a desire for 
referral to fertility specialists, psychological support, and counseling, emphasizing 
the importance of a multidisciplinary approach to cancer care that includes fertility 
preservation [ 6 ]. 

 Multidisciplinary care also mitigates the need for the integration of the sensi-
tive topic of fertility into an already overwhelming oncology consultation. Patients 
are given a lot of information at their fi rst oncology visit and are also at their most 
vulnerable [ 8 ]. A discussion of fertility and fertility preservation may not be ben-
efi cial or realistic immediately after a cancer diagnosis. Research suggests that 
recruiting the help of healthcare workers who have special training to address 
fertility issues in the confusing period of time just after a cancer diagnosis can be 
helpful [ 12 ].   

    The Role of the Genetic Counselor 

 Genetic counselors are medical professionals who have undergone extensive graduate 
level human genetics and psychosocial coursework. They possess the necessary 
skill sets to deliver options and facilitate decision making while also focusing on 
psychosocial issues. The four critical domains that genetic counselors demonstrate 
competency in are communication, critical thinking, psychosocial assessment, 
and professional ethics and values [ 13 ]. A typical genetic counseling session for a 
patient with cancer may involve the following components: pedigree analysis, 
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risk assessment, genetic testing options, genetic testing results interpretation, facili-
tation of medical management decision making, and discussion of risk for family 
members. 

 Genetic counseling practice is guided by the ethical principle of nondirective-
ness [ 14 ]. A nondirective counseling approach allows genetic counselors to sup-
port client autonomy and facilitate informed patient decision making [ 15 ]. 
Additionally, psychosocial training gives genetic counselors the necessary skill set 
to provide emotional support to patients as well as make mental health referrals 
when needed. Genetic counselors who work in cancer clinics are in the unique 
position of being able to utilize their skill sets to discuss fertility preservation 
options with patients in that sensitive window of time prior to cancer treatment or 
prophylactic surgery. 

    Nondirectiveness 

 The guiding ethical principle of genetic counseling—nondirectiveness—is an active 
counseling strategy used by genetic counselors to promote patient autonomy. 
The goal of this approach is to increase patient self-esteem and enable patients to 
make independent, informed decisions free from coercion [ 16 ]. Nondirective coun-
seling techniques employed by genetic counselors leave patients with greater sense 
of control over their lives and decisions [ 14 ]. The nondirective approach used by 
genetic counselors differs from the typical healthcare provider content-oriented 
approach. Nondirectiveness is person-oriented, meaning that it places emphasis on 
what facts and information mean to a patient as well as the intrapsychic and inter-
personal consequences of these meanings [ 16 ]. In order to implement a nondirective 
counseling approach, genetic counselors begin by identifying their own personal 
biases and intentions [ 16 ]. This is done in order to direct the process of genetic 
counseling but not direct the outcome.  

    Decision Making 

 Important medical decisions that affect quality of life, such as whether to pursue 
fertility preservation prior to cancer treatment, should follow the shared decision- 
making model. With this approach, healthcare providers are respectful of their 
patients’ perspectives and take into consideration patient values and self-effi cacy. 
Patients should be informed of all relevant options, including the corresponding 
risks and benefi ts, in order to make informed medical decisions [ 17 ]. Genetic coun-
selors facilitate informed medical decision making by patients for genetic testing, 
screening, and treatment, including chemoprevention and risk-reducing surgery. 
They are able to provide relevant information, reduce anxiety, and empower patients 
to make decisions through nondirective counseling. 
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 Shared decision making has four key principles. The fi rst is that two participants 
are involved—the patient and the healthcare provider. Genetic counselors take steps 
to develop a partnership with their patient. The second principle is the sharing of 
information. Genetic counselors fi rst establish and review patients’ preferences 
for receiving information and then respond to ideas, concerns, and expectations. 
A decision being made is the third principle. To do this, genetic counselors identify 
choices and evaluate available evidence, then present the evidence and help the 
patient refl ect upon and assess the impact of alternatives in the context of their 
values and lifestyle. The fourth principle of the shared decision-making model is 
both parties agreeing to the decision. Genetic counselors use their skills to manage 
confl icts that arise from the decision. They also agree upon an action plan and 
arrange for follow up [ 18 ]. 

 Psychosocial training allows genetic counselors to assess which phase of the 
decision-making process a patient is in: identify, contemplate, resolve, and engage. 
Once a genetic counselor has assessed the stage of the decision-making process, 
they can use the appropriate counseling techniques to reach the goal of a fi rm 
decision.  

    Psychosocial Skills 

 Genetic counselors undergo extensive psychosocial training that allows them to 
provide emotional support to cancer patients, assess patient psychosocial situations, 
and provide the appropriate mental health referrals. Examples of techniques genetic 
counselors use to gather and assess psychosocial information from patients include 
refl ective listening, assessment of patient understanding, and empathy. 

 Refl ective listening is a patient-centered approach that involves more listening 
than talking [ 9 ]. Genetic counselors respond to personal statements that patients 
make, rather than to impersonal, distant, or abstract thoughts. The technique of 
restating and clarifying what a patient has said is commonly used by genetic 
counselors to assess the emotional state of patients. Refl ective listening allows 
understanding of the feelings involved in what a patient is saying, not just the 
facts or ideas [ 9 ]. 

 Another technique genetic counselors use to provide psychosocial and emotional 
support is eliciting the patient’s understanding and evaluation of the provided 
information [ 9 ]. Additionally, genetic counselors use acceptance and empathy when 
responding to patients. 

 Genetic counselors can reduce patient anxiety, enhance the patient’s sense of 
control and mastery over life circumstances, increase patient understanding of the 
genetic disease and options for testing and disease management, and provide the 
individual and family with the tools required to adjust to potential outcomes [ 13 ]. 
The unique skill set of genetic counselors can be used to address the effects of 
cancer treatment on fertility as well as fertility preservation techniques for women 
with a personal or family history suggestive of a hereditary or familial cancer.   
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    Genetic Counselors and Fertility Preservation 

 Volk et al. conducted a research study to estimate genetic counselors’ attitudes, 
knowledge, and discussion of fertility preservation in referred breast and ovarian 
cancer patients, including  BRCA1  and  BRCA2  mutation-positive patients [ 19 ]. A total 
of 218 genetic counselors participated in the research study, citing an average of 
15.5 breast or ovarian cancer patients per month and 2.4  BRCA  mutation-positive 
patients per month. Of these, more than 50 % had a basic understanding of embryo 
cryopreservation, egg cryopreservation, ovarian tissue cryopreservation, and emer-
gency IVF, and were aware of fertility preservation research. Several study themes 
emerged, including the general belief that fertility preservation discussions are 
important and part of the role of the genetic counselor. The study also identifi ed 
barriers that prevent genetic counselors from discussing fertility preservation with 
their breast and ovarian cancer patients; the primary obstacle was the timing of cancer 
treatment. 

    Genetic Counseling for Breast and Ovarian Cancer 

 In the general population, approximately 12 % of women will develop breast cancer 
and 1.4 % will develop ovarian cancer in their lifetime [ 1 ]. It is estimated that 29 % 
of all new female cancer diagnoses in 2013 will be breast cancer and 3 % of all new 
female cancer diagnoses will be ovarian cancer [ 1 ]. Approximately 3–7 % of women 
with early-stage breast cancer are under the age of 40 at diagnosis [ 1 ], and therefore 
may be interested in learning how cancer treatment can affect fertility as well as 
fertility preservation options. 

 Between 5 and 10 % of breast and ovarian cancers are associated with a heredi-
tary predisposition [ 20 ,  21 ]. Deleterious mutations in the  BRCA1  and  BRCA2  genes 
cause 80 % of hereditary breast cancer and 90 % of hereditary ovarian cancer [ 20 ]. 
The average age of hereditary breast or ovarian cancer diagnosis in women is lower 
than that in the general population. For women with the  BRCA1  mutation, the aver-
age age at diagnosis is 39.9–44.1 years for breast cancer and 49–53 years for ovar-
ian cancer; for women with a  BRCA2  mutation, the average age of diagnosis is 
42.2–47.3 years for breast cancer and 55–58 years for ovarian cancer. By compari-
son, in the general population, the average age of diagnosis is 61 years for breast 
cancer and 63 years for ovarian cancer [ 22 ]. 

 Female  BRCA  mutation carriers have much higher lifetime risk of ovarian cancer, 
between 15 and 60 %, compared to the general population risk of 1–2 %. Even with 
current screening options—CA-125 testing and transvaginal ultrasound—ovarian 
cancer is diffi cult to detect at an early, treatable stage. 

 Therefore, the NCCN and the American College of Obstetricians and 
Gynecologists (ACOG) recommend that  BRCA  mutation-positive women consider 
undergoing risk-reducing prophylactic bilateral salpingo-oophorectomy (BSO) 
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between 35 and 40 years of age, or when childbearing is complete [ 11 ,  22 ,  23 ]. 
Prophylactic BSO at ages younger than 35 may be recommended based on family 
history [ 11 ]. Greater than 80 % of women with a  BRCA  mutation who are eligible 
for prophylactic BSO will pursue surgery [ 11 ]. Campfi eld et al. found that of 98 
female  BRCA  carriers, 85 % pursued PBSO after learning of their  BRCA  status and 
48 % were premenopausal at the time [ 11 ]. Additionally, 70.4 % of the study par-
ticipants had discussed their surgery with a genetic counselor, while another 11.8 % 
would have liked their healthcare providers to refer them to a genetic counselor and 
direct them to other resources or programs for additional information [ 11 ]. 

 Women with  BRCA  gene mutations may have additional concerns about passing 
on hereditary cancer to future children [ 24 ]. Preimplantation genetic diagnosis 
(PGD) is one option for parents who want to prevent this possibility. Since 2006, 
PGD has been used in conjunction with in vitro fertilization (IVF) to screen for 
specifi c genetic or chromosomal abnormalities, including  BRCA  gene mutations 
[ 24 ]. Genetic counselors can discuss the possibility of PGD with women who have 
hereditary breast or ovarian cancer and are considering fertility preservation. 

 Individuals with a personal or family history suggestive of a hereditary or familial 
cancer should be referred for further counseling and risk assessment [ 25 ], whether 
to genetic counselors or other healthcare professionals who are trained to do so. 
For patients who have a personal or family history suggestive of a hereditary or 
familial cancer, a genetic counseling session to discuss breast and ovarian cancer 
treatment,  BRCA1 / BRCA2  mutation testing, and prophylactic surgery provides an 
opportune time to discuss the effect of cancer treatment on fertility and fertility 
preservation options.  

    Genetic Counselor Attitudes Towards Fertility Preservation 

 Almost all (98.7 %) of the participating genetic counselors in the Volk et al. study 
agreed or strongly agreed that breast and ovarian cancer patients should be told of 
the risk to fertility associated with cancer treatments [ 19 ]. In addition, the majority 
(95.4 %) agreed that patients should be offered a fertility preservation referral prior 
to cancer treatment, and (85.9 %) agreed if one was not offered prior to treatment, 
a referral should be offered after cancer treatment. Approximately 70.2 % of 
genetic counselors believed that discussing fertility preservation with their breast 
and ovarian cancer patients is part of their role as genetic counselors. A majority 
(61 % and 65.4 %, respectively) also stated that both cancer and  BRCA  mutation-
positive patients have asked about the potential threats to their fertility caused by 
treatment. In fact, most genetic counselors stated that fertility options were a major 
concern for all of their cancer patients (51.7 %) as well as  BRCA  mutation-positive 
patients (63.8 %). 

 Fertility preservation was a major concern for those  BRCA  mutation-positive 
patients who were considering prophylactic BSO; 85.5 % of genetic counselors 
agreed that  BRCA  mutation-positive patients should be offered a fertility referral 
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prior to undergoing this procedure, and 71.1 % reported that they have had patients 
inquire about the associated fertility complications of BSO. 

 The majority of genetic counselors in the study stated that cancer patients have 
asked about fertility problems associated with both surgical and nonsurgical treat-
ment options,  BRCA  mutation-positive patients have asked about problems associ-
ated with prophylactic oophorectomy, and in general, fertility is a major concern for 
both breast and ovarian cancer patients as well as  BRCA  mutation-positive patients. 
They also believe that fertility preservation should involve a multidisciplinary team 
of health care professionals, including oncologists, reproductive endocrinologists, 
and fertility preservation specialists, as well as obstetrician/gynecologists, surgeons, 
radiation oncologists, and social workers and genetic counselors.  

    Inconsistencies in Genetic Counselor Attitudes and Actions 

 Despite believing that genetic counselors should discuss fertility preservation with 
their breast and ovarian cancer patients, including those who are  BRCA  mutation- 
positive, only 17.9 % said that they often or always discuss egg or embryo cryo-
preservation with these patients. Even fewer genetic counselors (8.5 %) discuss 
ovarian tissue cryopreservation. The same trend is seen in genetic counselor patient 
referrals to fertility specialists: 98.7 % of genetic counselors believe cancer patients 
should be offered a referral prior to treatment, yet only 11.1 % of genetic counselors 
often or always refer cancer patients to a fertility specialist prior to treatment. These 
numbers are slightly higher for  BRCA  mutation-positive patients, with 33 % of 
genetic counselors expressing the belief that fertility preservation should be con-
sidered prior to prophylactic treatment and 23.1 % of genetic counselors often or 
always discussing embryo or egg cryopreservation. For referrals to a fertility 
specialist, 16.7 % of genetic counselors often or always refer their  BRCA  
mutation- positive patients and 35.2 % refer when the patient is considering a 
prophylactic BSO.  

    Barriers to Discussions of Fertility Preservation by Genetic 
Counselors 

 The major barrier that prevents more frequent discussion of fertility preservation in 
genetic counseling sessions is the fact that breast and ovarian cancer patients are see-
ing genetic counselors after cancer treatment (reported by 79.7 % in the Volk et al. 
study). Only 29.5 % of genetic counselors reported seeing breast and ovarian cancer 
patients prior to cancer treatment [ 19 ]. Ideally, discussion of fertility preservation 
should occur before cancer treatment. When genetic counseling sessions are held 
prior to cancer treatment, genetic counselors can integrate fertility preservation into 
the cancer treatment options discussion and facilitation of patient decision making. 
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 Genetic counselors also cited timing as the number one barrier to discussing 
fertility preservation with  BRCA  mutation positive patients. Genetic counselors 
can discuss management options such as prophylactic BSO with their  BRCA  
mutation- positive patients; again, this would be an optimal time for discussing 
fertility preservation options. While the majority of genetic counselors (78.5 %) 
reported that  BRCA  mutation-positive patients choose not to undergo prophylactic 
treatment, including prophylactic BSO, for those that do select this procedure 
prior to completing their family, genetic counselors can use their unique skill set 
to integrate fertility preservation information into genetic counseling sessions 
prior to surgery.   

    Conclusion: Genetic Counselors Can Bridge the Oncofertility 
Information Gap 

 The goal of oncofertility is to balance life-preserving cancer treatments with fertil-
ity preservation options. Gaps in information, data, and options have led to an unmet 
need for preserving fertility in patients with cancer. The information gap, in particu-
lar, involves a lack of cancer patient education about fertility impairment associated 
with cancer treatment and fertility preservation options. As few as 34 % of 
reproductive- age women treated for cancer recall discussing the effect of cancer 
treatment on fertility [ 5 ], yet NCCN guidelines for young adults with cancer state 
that fertility preservation should be an essential part of cancer management and the 
effects of treatment on fertility should be discussed at the time of diagnosis [ 7 ]. The 
oncofertility information gap can be attributed to the healthcare provider’s desire to 
start treatment immediately, lack of adequate knowledge regarding fertility preser-
vation, and insuffi cient communication and counseling skills. 

 The oncofertility information gap can be addressed with the implementation of a 
multidisciplinary approach to fertility preservation. Many patients have emphasized 
the importance of having access to not only fertility specialists and oncologists, but 
also psychological support and counseling [ 6 ]. Meeting this need has led to recom-
mendations for a healthcare worker with special training to address the sensitive 
topic of fertility preservation separate from the often overwhelming initial oncology 
consultation [ 12 ]. 

 According to Volk et al., genetic counselors believe that fertility preservation 
discussions are important and that they are a part of the genetic counselor’s role in 
cancer care [ 19 ]. Genetic counselors possess the necessary skills to bridge the oncofer-
tility information gap with their patients—those who have a personal of family history 
suggestive of familial or hereditary cancer. The four critical domains that genetic 
counselors contribute to the cancer care team are communication skills, critical 
thinking skills, psychosocial assessment training, and professional ethics and values 
[ 13 ]. Unlike the traditional treatment-based discussions with patients, genetic coun-
selors use a nondirective, patient-centered counseling approach to facilitate shared 
decision making. 
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 The NCCN guidelines for young adult cancer recommend a genetic and familial 
risk assessment within the fi rst 2 months after the start of treatment [ 7 ]. However, 
because timing of cancer treatment is identifi ed as the number one barrier to genetic 
counselors’ ability to discuss potential threats to fertility and fertility preservation 
options, healthcare providers should refer young women diagnosed with cancer to a 
genetic counselor prior to cancer treatment. Genetic counselors have a unique skill 
set that allows them to discuss options, facilitate decision making, and make valu-
able psychosocial assessments that may underlie cancer treatment and subsequent 
fertility preservation. Genetic counselors can use their skill set to effectively bridge 
the oncofertility information gap for patients with a personal or family history sug-
gestive of a hereditary or familial cancer.     
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           Introduction 

 Oncofertility is a new discipline that focuses on the intersection of oncology and 
fertility [ 1 ]. People often think about cancer as a disease that occurs in aging popu-
lations. While this is true, there are a number of cancers that affect children and 
younger adults, resulting in a population of cancer patients and survivors whose 
cancer treatment may impact their future fertility. With young cancer patients, 
especially children, communicating about cancer is undeniably an arduous task, 
which makes communication about the impact that cancer and its treatment may 
have on their future fertility even more complex. 

 Communicating health information generally, and information about sexuality 
and health more specifi cally, requires an understanding of what is developmentally 
appropriate for children to comprehend. Research shows that children under age 7 
struggle with abstract concepts and hypothetical reasoning [ 2 ]. Further, American 
children know very little about their bodies or their reproductive system [ 3 ]. Given 
that children have a poor understanding of their own bodies, explaining health- and 
fertility-related issues of cancer often requires education about their bodies in gen-
eral and then education about oncofertility-related issues, or they may be left to rely 
on largely abstract ideas and concepts. 

 For children with cancer, communicating about oncofertility is a new concept 
and one that has not yet been well researched. In this chapter, we provide a 
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developmental perspective about what children already know about their bodies 
and reproductive systems. Next, we discuss the use of various types of media to 
communicate health messages to children in a general audience as well as to 
specifi c populations of children, particularly patients in hospital settings. We conclude 
with recommendations for how oncofertility experts can use media to educate 
young audiences.  

    Developmental Progression of Health Concepts 
and Body Knowledge 

 Research indicates that there is a developmental progression in children’s sexual 
knowledge and that there are cultural differences in children’s understanding of 
procreation, birth, and sexual activity [ 3 – 5 ]. Investigations of very young children’s 
sexual knowledge focused on their understanding of gender identity and genital 
differences [ 3 ]. Volbert found that by age 2 or 3, children can identify themselves as 
either boys or girls and by age 4 or 5, they are able to identify gender-appropriate 
genitalia [ 3 ]. According to Gordon, Schroeder, and Abrams, before middle childhood 
(approximately age 7), children have very little understanding of the sexual functions 
of genitalia; children typically only understand that they are involved in making 
babies [ 6 ]. Up to age 7, children have a rudimentary understanding of pregnancy 
and gestation in the mother’s “stomach,” but little understanding of birth or adult 
sexual behavior [ 3 ]. In cross-cultural research with 6-year-old children in the USA, 
England, the Netherlands, and Sweden, Caron and Ahlgrim found that American 
children lagged behind those of the other countries in understanding conception and 
birth [ 4 ]. Moreover, children from the Netherlands and Sweden (both countries with 
progressive attitudes toward sexual education) showed greater understanding of 
sexuality, procreation, and birth than children in the other countries [ 4 ]. 

 More recent research on sixth-grade middle school students found that, when 
allowed to ask questions anonymously, children asked about sexual activity 
(e.g., “If you have anal sex, is it still sex?”), the female anatomy (e.g., “How big 
is the vagina?”), reproduction (e.g., “Does reproduction hurt?”), and puberty 
(e.g., “What is the latest age a person can get puberty?”) [ 7 ]. These fi ndings suggest 
that, even with middle school students, there is some confusion and uncertainty 
about reproduction and sexual activity. This is consistent with the American 
Academy of Pediatrics Committee on Public Education [ 8 ], which has pointed out 
that much of children and adolescents’ knowledge about sexuality comes from 
popular television and movies, which provide little information about birth control 
and how to protect against HIV or other sexually transmitted diseases [ 8 ]. By the 
time children reach adolescence, puberty and sexual development lead them to a 
much better understanding of their bodies, sexual behavior, and reproduction. Along 
with hormonal changes associated with puberty and increased interest in sexuality 
comes increased risk-taking and increased infl uence of peers as adolescents explore 
their own  sexuality and identity, often via media portrayals [ 9 ]. 
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 Just as children’s understanding of sexuality and reproduction improve as they 
grow older, so too does children’s understanding of health and illness. Bibace and 
Walsh conducted the most complete age-related systematic studies of children’s 
understanding of illness and its causes [ 10 ,  11 ]; their study has become the classic 
reference for how children’s understanding of health concepts and illness is related 
to their development of logical reasoning and their ability to differentiate between 
themselves and others. Bibace and Walsh [ 10 ,  11 ] identify six stages in children’s 
development of an understanding of illness and its causes between ages 4 and 12: 
(1) phenomenism explanations—whereby illness is understood as an external phenom-
enon separate from the person; (2) contagion type explanations offered by 4-year-olds 
who understand illness can be caused by objects or people around the child; (3) con-
tamination type explanations in which illness is understood to be related to physical 
contact with people who are sick; (4) internalization explanations whereby illness 
is understood as a process of internalizing elements such as breathing in bacteria; 
(5) physiologic explanations whereby illness is understood as a process such as people 
getting colds from a virus that gets into the body; and (6) psychophysiologic explana-
tions in which the child (typically by age 11 or 12) understands that psychological 
factors can also infl uence health status. Doctors generally are cognizant of this devel-
opmental progression and use language consistent with children’s understanding 
about health when discussing illness with young patients. 

 Overall, as children develop, they learn and understand more about health, illness, 
and their bodies, but again, Americans know less than children in other countries. 
This disparity may exist due to aspects of American culture in which we avoid com-
munication and conversation with young children about their bodies or sexuality. 
When children have a lack of understanding of basic bodily functions, it makes 
communicating about complex health and illness issues even more challenging, 
especially for parents who are uncomfortable talking to their children about health 
and sexuality.  

    Communicating with General Audiences 
Through Mass Media 

 Forty years of research has demonstrated that children can learn from educational, 
curriculum-based television programs [ 12 ,  13 ], but they can also learn from 
entertainment- based media [ 14 ]. Research on learning from mass media has focused 
primarily on social-emotional and academic skill learning for younger children [ 15 ] 
and less on specifi c health issues and outcomes. However, there is considerable 
research about how teens learn health information from mass media [ 16 ], specifi cally 
information about sexual health [ 14 ,  17 ], and there are a few examples of programs 
created specifi cally to teach younger children health information. 

 There are fewer educational curriculum-based programs dedicated to teaching 
young children about health.  Fizzy’s Lunch Lab , a PBS online website, provides an 
opportunity for children to learn more about healthy eating through online videos, 
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games, and activities.  Doc McStuffi ns  is a Disney preschool program about a child 
who pretends to be a doctor to her stuffed animals to help them feel better. Neither 
program has been assessed for its effectiveness in teaching young children health 
information.  Sesame Street  recently began its Healthy Habits for Life initiative, 
which includes videos, books, PSAs, and outreach materials to promote health and 
healthy practices, both in the USA and around the world [ 18 ]. Abroad,  Sesame 
Street  co-productions have had success in educating mass audiences about health 
concepts like HIV/AIDS and malaria. Specifi cally,  Takalani Sesame  in South 
Africa,  Kilimani Sesame  in Tanzania, and  Jalan Sesam  in Indonesia focus on 
teaching and educating young children and families about specifi c area-related 
health messages. 

 In South Africa in 2001, there was a very high rate of HIV infection: nearly 11 % 
of the population was affected [ 19 ], and a considerable stigma was associated with 
the disease.  Takalani Sesame  was created to communicate both academic and health 
messages to preschool children. One of the primary aspects of this project was the 
creation of an HIV-positive character, named Kari, who taught young children basic 
health and social information about HIV/AIDS [ 20 ]. Multiple studies have demon-
strated the vast success that  Takalani Sesame  has had on educating young children 
about HIV/AIDS in South Africa [ 21 ]; specifi cally, there was improvement in 
children’s basic knowledge of HIV/AIDS, blood safety, destigmatization, and 
coping with the illness [ 21 ]. 

 Mass media, and television specifi cally in the USA, has been a successful tool 
used to educate teens about certain health-related behaviors, primarily sexual health. 
While entertainment television in the USA often depicts sexual content [ 22 ], it can 
occasionally provide positive information about sexuality. Recent data suggest that 
online media currently outranks parents and health professionals as the primary 
source of information about sex for teenagers [ 23 ]. Teens also report that they rely 
on television as a source of information about birth control, menstruation, preg-
nancy, and sexually transmitted diseases [ 23 ]. One study found that 67 % of teens 
who watched the  Friends  episode about condom failure recalled that the condom 
failure resulted in pregnancy and 10 % of viewers spoke with an adult about condom 
effi cacy as a result of the show [ 14 ]. Also, social network sites like Twitter have 
been used by the World Health Organization to provide updates to mass audiences 
about diseases such as the H1N1 infl uenza [ 24 ]. For teens, social networking sites 
may be a particularly appropriate and comfortable environment for youth to receive 
and learn about health information [ 25 ]. 

 Some television shows work with organizations like the National Campaign to 
Prevent Teen Pregnancy and the Media Project to incorporate health messages into 
their television shows. In the past,  Dawson’s Creek ,  Felicity ,  ER , and  Beverly Hills 
90210  developed episodes in which the characters dealt with teen sexual health to 
provide information for viewers [ 26 ]. While there are few studies on the effective-
ness of these episodes, viewer’s knowledge of emergency contraception increased 
by 17 % after an  ER  show depicted a date rape victim taking an emergency contra-
ceptive [ 27 ]. More recently, a study of a particular episode of  Grey’s Anatomy  found 
that viewers learned that with proper treatment an HIV+ mother can give birth to a 
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healthy baby; the study also found that this information was retained for 6 weeks 
after viewing the episode [ 28 ]. These studies provide some evidence that even 
through traditional media, such as entertainment television, health messages can be 
communicated and positively infl uence adolescent health knowledge. 

 For some health issues, information needs to be presented to both the parent and 
child simultaneously. Oncofertility is a new concept for parents and children alike, 
and both audiences are learning about the consequences of cancer and its treatment 
on fertility together. An example of how to successfully communicate to the adults 
and children simultaneously comes from Sesame Workshop. As a result of the long 
wars in Iraq and Afghanistan, the Workshop created a toolkit of videos and informa-
tion for military families to help them cope with military transitions that included 
deployment, homecoming, and changes [ 29 ]. Sesame Workshop uses friendly, 
child-like characters, and child-appropriate language in their videos to educate chil-
dren about issues related to such transitions, and also provides activities and infor-
mation that can help educate parents about best practices and ways for them to 
continue the conversation with their children. This method of addressing both the 
child and parent together can increase parent–child interaction and communication 
around sensitive topics, and can also help the parent provide the child with concrete 
examples to enhance their understanding of what is going on. For example, a parent 
could say, “Remember in the video how Rosita’s father was in a wheelchair? Well 
when we see Daddy at the hospital, he will be in a wheelchair like Rosita’s daddy.” 
For young children, these explicit, concrete examples can help them understand and 
process the messages being presented.  

    Media to Communicate with Special Audiences 

 To communicate health information in hospital settings, medical practitioners have 
used, created, and advocated for a variety of media- and non-media-based tools/
interventions, including printed leafl ets, hospital tours, medical play sessions, pup-
pet shows, instructional videos, and computer-based multimedia demonstrations 
[ 30 – 32 ]. Large numbers of health researchers fi rst began advocating for the use of 
educational puppet shows and videos in the mid-1970s [ 31 ,  33 ]. Staff have used 
these tools with children who are preparing for surgery [ 31 ], with children about to 
undergo dental procedures [ 34 ,  35 ], and with healthy children who may be unfamil-
iar with or frightened by the hospital or various illnesses [ 36 ]. Many health practi-
tioners and researchers believe that children can learn about illness, hospitalization, 
and medical procedures [ 30 ,  32 ,  37 ], and have developed child-friendly educational 
tools to encourage the acquisition of health knowledge and ease anxiety about 
health issues. 

 Educational interventions involving puppets and dolls have been used to target 
preschool- and school-aged children [ 38 ]. Puppetry “is active and immediate, and it 
engages a child at once verbally and physically” [ 36 ], p. 129. Puppets are “likeable, 
trustworthy, and interesting enough to command attention” [ 39 ], p. 33, for many 
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children. To ensure that puppet-based interventions are effective, it is important that the 
puppets are used in ways that are as realistic as possible [ 39 ]. These interventions 
have effectively taught children health-related information [ 38 ]. Additionally, by 
talking to a puppet or about a puppet show, children can work through tough 
emotions—such as fear and anger—about health issues [ 36 ]. 

 To communicate health-related information to children, many practitioners alter-
natively opt for instructional videos, including fi lmed puppet shows [ 36 ] and fi lmed 
enactments of various medical procedures with child actors serving as model patients 
[ 34 ,  35 ]. Media-based interventions offer several distinct advantages for medical 
staff over live demonstrations with puppets and dolls. First, healthcare providers can 
show a fi lmed puppet show if they themselves lack facility with puppets or the time 
to enact a long show in front of children [ 36 ,  39 ]. Second, the use of media-based 
tools can standardize the transmission of educational information in hospitals, 
ensuring that every family is given the same information [ 40 ]. Finally, these tools 
can be dispersed widely, potentially reaching multiple hospitals and children in 
need of learning health-related information outside the hospital setting [ 32 ]. 

 Indeed, fi lms have successfully imparted topical information about health and 
reduced children’s anxiety in health settings [ 34 ,  35 ]. Through the use of imagery, 
fi lms help make health-related ideas and concepts more concrete for young children 
[ 30 ]. In particular, tapes that star child actors have been demonstrated to be more 
educationally effi cacious than tapes that simply feature doctors describing medical 
procedures [ 35 ]. When appropriate, children who have been encouraged to act out 
behavior modeled in health videos (e.g., practicing breathing while sitting in a 
dental chair prior to a procedure), have demonstrated less fear and greater gains in 
knowledge compared to children who viewed similar videos that did not prompt 
their participation [ 34 ]. 

 More recently, practitioners have advocated for the use of computer-based edu-
cational tools with children; these tools can simultaneously display written and pic-
torial information to enhance learning [ 35 ,  40 ]. Nelson and Allen [ 32 ] demonstrated 
that children learned and became less fearful after exploring a hospital-created com-
puter demonstration, and children who engaged with these demonstrations were 
more satisfi ed with their learning experience than children who viewed static slide-
shows. Many scholars are particularly enthusiastic about computer-based interven-
tions because they can easily be shared across the Internet [ 30 ,  32 ]. Nevertheless, 
experts have identifi ed a need for further evaluation of the effi cacy of such computer- 
based tools [ 30 ]. 

 In a survey of healthcare providers at a children’s hospital in the UK, respondents 
identifi ed a lack of age-appropriate educational resources as a major barrier in serv-
ing adolescents, a fi nding those researchers believe refl ects an international problem 
[ 41 ]. Further, only a limited number of studies have examined media-based health 
interventions/tools designed for adolescents [ 42 ]. Nonetheless, the existing research 
indicates that health media targeted to adolescents can be educationally effi cacious. 
For instance, in a review of sexual health interventions with adolescents and young 
adults, a panel of experts identifi ed 30 interventions they deemed particularly prom-
ising for implementation across the nation, 17 of which included educational video 
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components [ 43 ]. Prior published evaluations of all of these programs demonstrated 
that participants adopted healthy sexual behaviors, such as increased condom use, 
in response to each intervention. Similarly, in a study with adolescents and young 
adults, youth who played a video game specifi cally created to teach about cancer 
and its treatment improved their knowledge about these areas, perhaps in part 
because the video game stimulated participants’ topical interest [ 42 ]. 

 Although ground-level health practitioners are sometimes unfamiliar with 
research demonstrating the effi cacy of various educational tools such as instruc-
tional videos, increasingly, hospitals are relying on media-based educational aids 
[ 33 ]. For example, the GetWellNetwork provides on-demand, health-themed educa-
tional television programming to 28 children’s hospitals nationally [ 44 ].  

    The Potential for Media to Convey Challenging 
Messages: Recommendations 

 Children’s developmental needs are sometimes an afterthought in the planning and 
execution of hospital-based educational interventions [ 30 ]:

  In a sociocultural climate where detailed medical information provision is a legal require-
ment, information is generally provided to parents and children but often without much 
consideration as to how children of different ages will understand and respond to the 
information (p. 137). 

   That said, experts have offered suggestions on choosing and tailoring the afore-
mentioned techniques depending on the ages of the children being targeted. 

 Aspects of the information need to be simplifi ed for very young audiences. 
Jaaniste and colleagues [ 30 ] recommend “using [age-appropriate] terminology con-
sistent with the child’s own spontaneous language production” (p. 134). They also 
propose using displays and demonstrations that are fairly concrete, straightforward, 
and focused on external and sensory descriptions for preschool-age children. 
Creators should select out a few topics to teach the child, rather than providing them 
with too much complicated material to process all at once. For example, since chil-
dren know very little about reproduction and the human body [ 3 ], initial media 
presentations should focus on these key aspects of the body before bringing in 
details about the effects of treatment on future fertility. 

 Additionally, Morrison and researchers [ 38 ] advocate incorporating tactile com-
ponents if possible when designing interventions for very young children. Therefore, 
a simple video that focuses on one aspect of oncofertility (e.g., sadness an adult may 
feel when learning about cancer-related fertility issues) that comes with a related 
physical display or dolls for the child to play may work well with preschool-age 
children. Further, if possible, interactive technologies, like computers or touch 
screens, in which the child can interact and help the characters on the screen express 
or display their emotions may be an effective way for young children to strongly 
engage and learn about oncofertility. 
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 Older children may be receptive to more complex interventions. Elementary 
school-age children, who have greater symbolic processing abilities, may learn 
more from puppet shows or videos featuring models than younger children [ 30 ,  39 ]. 
Accordingly, video demonstrations of puppets or children interacting with cancer 
patients may be well received by school-aged children and may be suffi cient to 
teach them about the basic concepts of oncofertility. As elementary school-aged 
children know more about their bodies [ 3 ] and have a better understanding of 
abstract ideas and concepts as they get older [ 2 ], videos and media that communi-
cate the range of issues that may arise as a result of cancer treatment may still be 
informative and helpful for these children. However, for all young audiences, cre-
ators of educational media and experts who communicate with young children 
should understand Bibace and Walsh’s six stages of children’s understanding of 
illness [ 10 ,  11 ]. 

 Keller and Brown [ 26 ] make recommendations that mass media be used to teach 
responsible sexual behavior to teens as it is successfully done in other countries. If 
teens have already received information about sexual behavior and reproduction via 
mass media, oncofertility communication can delve into the more complex aspects 
of how cancer and treatment can infl uence fertility now and in the future. Adolescents 
are capable of processing multifaceted informational interventions describing 
internal bodily functions and future states [ 30 ]. Likewise, more so than younger 
children, adolescents may have an “appreciation of situations in which there are 
competing plausible explanations or approaches” [ 30 ], p. 131, which is important 
for understanding health and illness information. Therefore, adolescents may be 
capable of understanding thorough and complex explanations about oncofertility—
or other health issues—that feature unanswered questions and various potential 
outcomes associated with cancer treatment. 

 It is also important to note that parents often participate in hospital-based, 
multimedia educational interventions with their children [ 33 ,  36 ]. Both adults and 
children can learn from media-based educational offerings. For instance, parents 
who participated in a multimedia consent process demonstrated a stronger under-
standing of the procedure their children were about to undergo compared to parents 
who participated in a traditional consent process without media aids [ 40 ]. In some 
cases, parents who participated in these interventions felt less anxious prior to their 
children’s procedures [ 31 ].  

    Conclusions 

 Oncofertility is a new interdisciplinary approach to understanding and preparing 
patients and their families for potential fertility issues during and after cancer treat-
ment. When these patients are children and adolescents, special communication 
practices are necessary. To provide an understanding of promising strategies for edu-
cating youth about oncofertility, this chapter has examined broadly how children and 
adolescents develop an understanding of sexuality, health, and illness. In particular, 
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previous research indicates that cognitive developmental changes in children’s 
abilities to comprehend abstract concepts and causality can impact children’s under-
standing of their own sexuality, procreation, and childbirth. Medical practitioners 
should take into account the differences among preschoolers, elementary school 
children, and adolescents in the ways in which they explain oncofertility to pediatric 
patients. Media-based tools may aid these conversations. Indeed, research on how 
media productions are used in conveying health information to youth demonstrates 
the potential of media outlets (especially videos and online website information) 
for educating children and adolescents about health-related topics, such as oncofer-
tility, in ways that are sensitive to young people’s needs and sensibilities.     
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           Introduction 

 As survival rates of pediatric cancer now exceed 70 %, oncology providers have 
devoted increased attention to the future quality of life of young cancer survivors 
[ 1 ]. Cancer in the adolescent and young adult population represents a minority of all 
cancers diagnosed in the USA each year. Cancer in 15–30-year-olds is more than 
twice as common as in children under 15 years of age, yet these patients account for 
only 2 % of all invasive cancers in the USA [ 2 ]. As a result, improving the standard 
of care in the adolescent and young adult population has not been a primary focus 
for many oncology providers. The adolescent group in particular poses unique 
logistical and ethical challenges to oncologists; these patients are often cared for by 
pediatric providers, but possess widely varying levels of mature decision-making 
capacity. Often, parents are ultimately making long-term medical decisions for the 
patient, including decisions about fertility preservation. 

 In 2006, the American Society of Clinical Oncology (ASCO) published a set of 
recommendations suggesting that oncologists should not only inform patients of the 
possibility of infertility as a result of cancer treatment, but also discuss fertility 
preservation options with patients of childbearing age, including adolescents. 
Fertility preservation options for female and male oncology patients are overviewed 
in Table  9.1 . At minimum, according to ASCO, “as long as the oncologist presents 
the options in enough detail for the patient to decide whether to seek a consultation, 

    Chapter 9   
 Disparities in Adolescent Patient–Provider 
Communication Regarding Fertility 
Preservation Care 

             Amanda     B.     Fuchs       and     Robert     E.     Brannigan     

        A.  B.   Fuchs ,  B.A.      (*) 
  Feinberg School of Medicine, Northwestern University , 
  300 East Chicago Avenue ,  Chicago ,  IL   60611 ,  USA   
 e-mail: amanda-fuchs@fsm.northwestern.edu   

    R.  E.   Brannigan ,  M.D.      
  Department of Urology ,  Feinberg School of Medicine, 
Northwestern University ,   Chicago ,  IL ,  USA   
 e-mail: r-brannigan@northwestern.edu  



112

the detailed counseling could be done by an infertility specialist” [ 3 ]. These initial 
discussions with the oncologist can be a pivotal factor in a family’s decision to seek 
fertility preservation for their adolescent child. Similarly, the ethics committee of 
the American Society for Reproductive Medicine (ASRM) states that “fertility pro-
grams should counsel cancer patients and survivors on the risks of cancer treatment 
on fertility and the options for and risks of preserving fertility and reproducing after 
cure or remission” [ 4 ]. However, it is apparent that fertility preservation counseling 
and services still have not reached a large proportion of the adolescent population who 
may benefi t from these services [ 5 ,  6 ]. There are a number of barriers to discussing 
fertility preservation that are specifi c to the adolescent population. These barriers, 
as well as the disparities that currently exist in communicating the topic of fertility 
preservation to the adolescent population, will be discussed in this chapter.

       Gender-Related Disparities in Fertility Preservation Care 

 Interviews with adult survivors of pediatric cancer have demonstrated that fertility 
is a signifi cant concern for patients following potentially sterilizing oncologic treat-
ment. While females are more likely than males to seek evaluation of fertility status 
following cancer treatment, there are numerous records of both males and females 
expressing regret for not having undergone fertility preservation prior to treatment 
[ 7 ]. In discussing fertility preservation with adolescent patients, providers are faced 
with a unique challenge; adolescents have varying levels of understanding of fertility, 
and therefore are unlikely to initiate fertility preservation discussion. However, it 
is clear that the majority of adolescents do articulate a desire to preserve future 
fertility. In one study, more than 90 % of female oncology patients between 10 and 
21 years of age expressed a strong concern for their future. There was even a 

  Table 9.1    Fertility 
preservation options for 
female and male oncology 
patients     

 Fertility preservation options for female oncology patients 
  Prepubertal  
  Ovarian shielding 
  Ovarian tissue cryopreservation (experimental) 
  Pubertal  
  Ovarian shielding 
  Ovarian tissue cryopreservation 
  Oocyte cryopreservation 
  Emergency IVF 
  Embryo cryopreservation 

 Fertility preservation options for male oncology patients 
  Prepubertal  
  Testicular tissue cryopreservation (experimental) 
  Pubertal  
  Testicular tissue cryopreservation 
  Ejaculated sperm cryopreservation 
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consensus among these patients and their parents about the value of pursuing 
“research treatment” in an effort to preserve fertility. It is important to note, how-
ever, that the majority of patients and parents agreed that they would not be willing 
to delay treatment 1 month or longer for the purpose of preserving fertility [ 8 ]. 
Some patients feel that the importance they placed on fertility changed once they 
understood the possibility of becoming infertile after cancer treatment. Unfortunately, 
for some, it is the realization that they are already infertile that introduced young 
patients to the issue of fertility; certain individuals discuss feeling “traumatized” 
after fi nding out that ovarian failure occurred following treatment. In focus groups 
with these patients and their families, parents expressed that their daughters’ sur-
vival was their primary concern at the time of diagnosis, and late effects seemed 
secondary [ 9 ]. 

 Some physicians have refl ected on their experiences discussing fertility preser-
vation with adolescents; these experiences have helped to illustrate that young male 
and female patients conceptualize the issue of fertility differently. The results of 
series of focused interviews with 24 pediatric oncologists in the state of Florida 
found that female patients were more receptive to a fertility preservation discussion 
than males of equal age [ 10 ]. In another study of male oncology patients between 
the ages of 13 and 21 who elected to preserve sperm, patients rated concerns about 
fertility low on a 10-point scale at the time of diagnosis. However, as in females, 
these male patients considered fertility to be more important once oncologic treat-
ment had been successful [ 11 ]. In general, the parents of adolescent male cancer 
patients have had a positive initial response to the option of sperm cryopreservation 
prior to cancer treatment; in one study, 80.4 % of parents thought that sperm banking 
was a “great idea” [ 12 ]. Unfortunately, just as in females, many adult male survivors 
of pediatric cancer are surprised to learn that they are infertile, and they do not 
remember discussing the option of fertility preservation at the time of diagnosis 
[ 13 ]. In order to prevent regret on behalf of the patient in future years, it is important 
that physicians inform patients and their families about long-term effects of cancer 
treatments, and offer them the opportunity to consider fertility preservation options.  

    Barriers to Fertility Preservation Care 

 Though it is clear that fertility is important to both male and female adolescents, 
both genders face a considerable number of barriers to receiving fertility preserva-
tion care. Patients must sometimes delay the start of their treatment to undergo fer-
tility preservation procedures. While male patients are limited only by their access 
to a fertility specialist or sperm bank, female patients must delay treatment for 3 
weeks or more to allow for menstrual cycle synchronization, ovarian stimulation, 
and oocyte harvesting. Patients may face even longer delays in certain hospitals 
where there are a smaller number of providers who are familiar with fertility 
preservation procedures. Furthermore, if a patient has a particularly poor prognosis 
or is acutely ill at the time of diagnosis, the late effects of cancer treatment will be 
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a secondary consideration to treatment and palliative care. Instead of delaying 
treatment, many families and physicians may choose to commence treatment as 
soon as possible, and consider fertility later, after the child has recovered. 

 In addition to the delay in treatment, families can incur a signifi cant cost by 
choosing to preserve their child’s fertility. For male patients, the typical cost of 
collecting three sperm samples is around $1,500, plus an additional $500 per year 
to cover the cost of storage. Because samples are generally stored for young patients 
for 10 years or more, the cumulative cost can be signifi cant. The cost barrier is even 
higher for female patients; one cycle of oocyte retrieval costs $12,000, plus addi-
tional yearly storage fees. Insurance companies will rarely cover the cost of fertility 
preservation procedures in adolescent patients, and the families are responsible for 
the burden of these costs [ 14 ]. 

 In addition to the barriers associated with the actual process of fertility preservation, 
there is a signifi cant knowledge barrier that adolescent patients face in receiving 
fertility preservation care. Oncology providers can play a critical role in either 
overcoming knowledge-related barriers to fertility preservation care, yet as a group, 
pediatric oncology providers receive little or no formal education about fertility 
preservation methodology. Unfortunately, many providers are unaware of the 
options available to adolescent patients and the outcomes of these procedures. 
For this reason, as well as the sensitive nature of this topic in a vulnerable popula-
tion, many providers feel uncomfortable discussing fertility preservation with 
their young patients. Because of the combination of personal discomfort and lack 
of familiarity with the subject, some providers many not stress the importance of 
consulting a fertility specialist or options for undergoing fertility preservation 
prior to treatment [ 15 ].  

    Gender-Based Barriers to Fertility Preservation Care 

 While the aforementioned barriers introduce a signifi cant challenge to the delivery 
of health services to all adolescent patients, female patients are at a particular disad-
vantage in receiving appropriate fertility preservation care. Oocyte harvesting is not 
only more expensive and more time consuming than sperm banking by male 
patients, but is also a much more invasive procedure. Young girls will need to 
undergo a surgical procedure even before they start curative treatment for their 
cancer. Many parents express concern that prolonging the treatment course and per-
forming elective procedures will add to the trauma of their daughter’s experience. 
Lastly, cryopreserved sperm has been shown to be highly effective when used for in 
vitro fertilization (IVF), yielding pregnancies in up to 60 % of intracytoplasmic 
sperm injection (ICSI) procedures [ 16 ]. In contrast, there is considerable debate 
regarding the success rates in using frozen oocytes compared to frozen embryos 
for use in IVF. Historically, IVF was performed using only frozen embryos. 
However, in the last decade, some studies have shown that frozen oocytes can yield 
live births in up to 25 % of IVF attempts, which is the approximate success rate of 
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IVF with frozen embryos [ 17 ,  18 ]. These studies are limited by a small number of 
participants, as well as variability in existing protocols for IVF using frozen oocytes 
and embryos. Most specialists still recommend freezing whole embryos over indi-
vidual oocytes, a practice that favors older patients who are in committed relation-
ships. Between the cost, time commitment, and still experimental nature of oocyte 
cryopreservation, female adolescents face a more signifi cant set of barriers in 
receiving fertility preservation care compared with male adolescents. 

 Practice patterns observed among physicians refl ect the greater number of barriers 
that exist for the delivery of care to adolescent females. In one study, 80 % of pedi-
atric oncologists agreed that threats to their young  male  patients’ fertility are a 
major concern. In this same group of physicians, 87 % of pediatric oncologists 
agreed that threats to their young  female  patients’ fertility are a major concern. 
However, while 66 % of these providers commonly refer male patients to a fertility 
specialist prior to treatment, only 23 % of providers commonly refer female patients 
to a fertility specialist prior to treatment [ 19 ]. These statistics indicate that male 
patients may be given greater access to fertility preservation consultation compared 
with female patients, adding to the disadvantage that young girls face when consid-
ering fertility preservation care. Special attention should be paid to the opportunity 
for discussing fertility preservation with adolescent female oncology patients, as 
there is much room for improvement in delivering care to this patient population.  

    Age-Related Disparities in Fertility Preservation Care 

 Discussing fertility preservation with adolescent oncology patients can be a particu-
larly challenging task for pediatric providers, given their patients’ young age and 
developmental stage. Reproductive function may be diffi cult to understand for 
patients who are physically mature, but who lack the intellectual maturity to con-
sider fertility preservation within the context of their cancer care. These factors 
contribute to differences in the way that providers approach adult and adolescent 
fertility preservation care. A study from 1996 demonstrated that adolescent patients 
between the ages of 14 and 17 years with a variety of malignancies show hormone 
values, testicular volumes, and sperm concentrations that are comparable to those of 
adult patients with malignancies. Furthermore, semen parameters such as sperm 
motility and morphology were similar within the adolescent and adult groups [ 20 ]. 
Despite this, survey studies have shown that 24 % of adult male oncology patients 
bank sperm prior to treatment, compared to 18 % of adolescent male patients 
[ 13 ,  21 ]. These statistics demonstrate that while much can be done to extend access 
to fertility preservation to all oncology patients, there are additional age-related 
barriers to providing adequate fertility preservation care to the adolescent population 
in particular. 

 Young patients of both sexes who have not yet undergone puberty have a limited 
number of options for fertility preservation. For prepubescent females, the single 
option for fertility preservation is ovarian tissue cryopreservation, a surgical 
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procedure in which part of one ovary is excised and stored for later use. Because 
there is no existing protocol to artifi cially advance the immature oocytes in these 
tissues to maturity, ovarian tissue cryopreservation is a purely experimental proce-
dure that is available in a minority of academic medical centers. For prepubescent 
male patients, there is a similar procedure in which testicular tissue is surgically 
removed and frozen for future use; again, this procedure is experimental and has not 
yet produced any live births. Many physicians are unaware of these experimental 
procedures, and will simply not consider younger patients to be candidates for 
fertility preservation prior to cancer treatment. 

 Providing quality fertility preservation consultation can be complicated by a 
provider’s inability to discern the developmental stage of the patient, either physi-
cally or intellectually. For example, it can be diffi cult to determine if a young male 
is prepubertal or postpubertal. Patient history, such as history of nocturnal emission, 
as well as Tanner stage, can help guide the practitioner, but these are not perfect 
predictors of sexual development or sperm maturation. In one prospective study of 
pediatric oncology providers in the UK over a 12-month period, researchers found 
that the effects of cancer treatment on fertility were discussed with 68 % of regis-
tered patients; the most commonly mentioned reason for not discussing the effects 
on fertility with a patient was young age. Within this study, physicians discussed 
fertility preservation with 83 % of postpubertal boys who were considered to be at 
high or medium risk of having compromised fertility following treatment. In com-
parison, this topic was discussed with only 39 % of male patients who were in early 
puberty. Individual providers determined their patients’ pubertal status based on 
usual clinical practice [ 22 ]. This qualitative distinction of “early puberty” places 
limitations on access to fertility preservation care, as these patients may be able to 
produce viable sperm for cryopreservation via ejaculation or testicular sperm 
extraction. Given the evident disparity between physicians’ approach to patients 
who are postpubertal compared to those in “early puberty,” it is necessary to create 
a paradigm that more clearly defi nes which patients are candidates for fertility 
preservation; doing so would be a signifi cant step toward addressing age-related 
disparities in fertility preservation care in this patient population. 

 When providers discuss fertility preservation with adolescent patients and their 
families, there is an implicit requirement that the patient has a certain level of 
understanding of sex and reproduction. Some providers might feel uncomfortable 
discussing these issues with pediatric patients, or struggle to address sex and repro-
duction in an age-sensitive way. In a survey-based study of 21 pediatric oncology 
nurses, a number of individuals expressed feeling uncomfortable and unprepared 
to discuss fertility with adolescent male patients. One respondent wrote that 
“The patient seemed very uncomfortable. I was uncomfortable talking about mas-
turbation with his parents sitting there.” Another respondent noted that she did not 
have adequate knowledge to answer patients’ questions [ 23 ]. In a similar survey of 
pediatric oncologists in the state of Florida, some physicians noted they would feel 
more comfortable having fertility preservation discussions with their young male 
and female patients if there were more useful fertility-related educational materials 
for adolescents [ 24 ]. Because of the sensitive nature of fertility preservation 
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discussions, physicians and nurses must be given every tool so that they are able to 
counsel and educate patients to the best of their ability. 

 In addition to physician factors that may affect the nature of fertility preservation 
discussions, patients’ parents are extremely infl uential. Some parents may resist 
having conversations about fertility preservation based on cultural views of mastur-
bation or sexual maturation. Other parents might be too overwhelmed with a new 
diagnosis of cancer to consider their child’s future fertility. In the physician survey 
mentioned above, most oncologists noted that they would not pursue the issue fertility 
preservation if the patient’s parents did not wish to discuss the topic [ 24 ]. Pediatric 
providers are in a unique position in which they must care for young patients 
while respecting the wishes of the patient’s parents. Because infertility will likely 
compromise the patient’s future quality of life, physicians have the challenge of 
balancing all of these interests while providing the highest quality of care.  

    Ethical Issues and Fertility Preservation Care in Adolescents 

 There are a number of ethical issues that are introduced when considering fertility 
preservation care in the adolescent population. Adolescents are not legally able to 
provide informed consent for fertility preservation procedures; they rely on the legal 
protection of their parents to do so. Parental consent must be provided for all aspects 
of fertility preservation care, including the use and storage of harvested gametes. 
Until the patient is of legal age, parents are the legal owners of sperm or oocytes. 
Historically, minors have not been able to provide informed consent because they 
are not considered legally competent to make medical decisions. Meisel and Lindz 
have included the following as tests in competency [ 25 ,  26 ]:

    (a)    Evidence of choice (expression of preference within the context of treatment 
alternative)   

   (b)    “Reasonable outcome of choice” (option selection corresponds to a choice that 
a hypothetical reasonable person might take)   

   (c)    “Rational” reasons (the treatment preference was derived from logical or rational 
reasoning)   

   (d)    Understanding (comprehension of risks, benefi ts, and alternatives to treatment)    

  Based on these criteria, many older adolescents may, in fact, be competent to 
provide informed assent, if not legal consent. Assent would be possible for minors 
who are developmentally mature enough to consider their options and favor one 
course of treatment over alternatives [ 27 ]. In a study comparing the decision- making 
capacity of young patients to adults in a medical setting, Weithorn et al. determined 
that 14-year-old participants demonstrated a level of competency and informed 
decision making equal to those of adult participants. Furthermore, while 9-year-olds 
were found to be less competent in understanding medical information, they still 
satisfi ed the requirements of competence, specifi cally by demonstrating evidence of 
choice and reasonable outcome [ 28 ]. So while adolescent patients may not be able 
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to give legal consent, it is important to acknowledge young patients’ awareness of 
their illness and their ability to take an active role in their medical care. In an online 
focus group of survivors of pediatric cancer (diagnosed at 8–17 years of age), many 
young survivors expressed that they would have liked to be more involved in decision 
making and better informed during their treatment [ 29 ]. 

 The dilemma between legal consent and informed assent in pediatric patients 
becomes even more complicated within the context of enrollment into experimental 
trials. In procedures such as ovarian or testicular tissue cryopreservation, there are few 
data on both short- and long-term outcomes for patients, and parents and physicians 
may be exposing minors to unjustifi ed risk. Woodruff et al. discuss how research of this 
nature can also introduce an ethical problem by offering false hope of fertility to 
patients and their families; they concluded that documented accounts of regret related 
to infertility in adult survivors of pediatric cancer justifi es presenting patients and their 
families with experimental opportunities [ 30 ]. In the majority of cases, patients and 
their parents will agree upon a given treatment course; however, if the situation does 
arise in which a patient and his or her parents are at odds in the decision-making pro-
cess, the physician has the additional challenge of moderating a complicated family 
dynamic, an aspect of practice that is unique to pediatric providers. Input from a hos-
pital Ethics Committee might be helpful in resolving disparate views and desires.  

    Conclusions 

 It is important for providers in the fi eld of pediatric oncology to acknowledge the 
unique position of adolescents undergoing cancer treatment; while not legal adults, 
they can express preferences and consider adult issues such as fertility. With increas-
ingly positive outcomes of pediatric cancer, the adolescent patient should be given 
the opportunity to maximize his or her future quality of life. The physician has the 
ability to advocate for adolescent patients who may be overlooked within the fi elds 
of pediatric and adult oncology care. By disseminating knowledge about fertility 
preservation options to relevant providers and producing targeted approaches to 
discussing fertility issues with adolescents, the medical fi eld can assuage some of 
the existing disparities in the communication of, and access to, fertility preservation 
in this patient population.     
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        As cancer treatments continue to advance, ~80 % of adolescents and young adults 
who receive a cancer diagnosis become long-term survivors. The increased survival 
has resulted in a focus in the long-term effects of therapy and a patient’s quality of 
life. Oncologists must identify and address important quality of life issues that affect 
the well being of their patients. It is important both during treatment planning and in 
survivorship follow-up. Many studies have shown that young women with cancer 
have concerns related to sexual health, treatment-induced infertility, and menopause 
[ 1 – 3 ]. There is substantial room for improvement in communication and counseling 
of sexual health concerns, as well as the ability to provide resources and information 
for those women who demonstrate interest in fertility preservation. 

 Cancer treatments, including chemotherapy, radiation or surgical treatment may 
result in sexual dysfunction, cause menopausal symptoms, and/or impair fertility. 
Frequent complaints include loss of libido, vaginal dryness, dyspareunia, and 
decreased personal and partner satisfaction [ 4 ,  5 ]. Young women who experience 
amenorrhea as a result of their cancer treatment are likely to experience menopausal 
symptoms, including hot fl ashes, insomnia, and fatigue. Chemotherapy and radia-
tion therapy may reduce the number of viable ovarian follicles in a drug- and dose- 
dependent manner, and surgical treatment may induce changes in a female’s 
anatomy which can interfere with their ability to conceive after therapy is complete. 
Awareness and counseling by the physician is an integral part of patient care that is 
often overlooked or not discussed in premenopausal women with cancer. 

 The American Society of Clinical Oncology (ASCO) has recognized the need 
for improvement in counseling these women and for proper referrals to reproductive 
health care specialists. In 2006, ASCO published guidelines which suggested that 
oncologists “should address the possibility of infertility with patients treated during 
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their reproductive years and be prepared to discuss possible fertility preservation 
options or refer appropriate and interested patients to a reproductive specialist” [ 6 ]. 

 ASCO subsequently added two practice quality measures on fertility preservation 
to the Quality Oncology Practice Initiative (QOPI) program in 2007 to refl ect the 
ASCO guidelines [ 7 ]. The QOPI program established age-based parameters to 
provide guidance on choosing appropriate patients for fertility discussions. 
Currently, conditions such as disease stage, disease prognosis, and curability do not 
exclude patients from the recommendations. 

 A survey conducted and published by Quinn and colleagues after the ASCO 
guidelines were created, demonstrated that less than half of oncologists are follow-
ing these recommendations and that 25 % of oncologist reported routinely referring 
patients for fertility preservation, and only 38 % reported knowledge of the QOPI 
guidelines. Their reasons for lack of discussion or referral had to do with the lack of 
the oncologist’s knowledge about referrals, their perception that patients could not 
delay treatment, and their perception that patients were not interested in discussing 
fertility preservation because it was not mentioned by the patient [ 8 ]. Data from the 
QOPI program also confi rm many oncologists are not discussing infertility risk 
involved with chemotherapy and fertility preservation options. More research is 
needed to focus on the many barriers to the oncologist’s ability to provide such 
discussions and resources and for the development of interventions to overcome 
such barriers. 

    Barriers to Fertility Preservation 

 With the release of ASCO guidelines in 2006, the role of the oncologist in discussing 
potential infertility due to cancer treatments and fertility preservation options has 
been delineated. Despite these guidelines, rates of discussion and referrals have 
been suboptimal. Several studies have identifi ed signifi cant barriers to this impor-
tant communications process. Barriers exist within the health care system, by the 
physician, between the physician and patient, and by the patient. 

    Health Care System Barriers 

 While national guidelines exist regarding fertility discussion or referrals for fertility 
preservation, many hospital policies and practices do not correspond with the 
guidelines. The dissemination of guideline information is not instantaneous with 
physicians and nurses often unaware of practice guidelines. Even when parties are 
aware of the guidelines, there can be communication gaps within the health care 
system. Within an institution it is important to delegate which provider, the physician, 
pharmacist, mid-level, or nurse, will cover the discussion on the potential for infer-
tility with the patient. In addition, it is critical for the provider to be aware of 
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available sperm banks, reproductive urologists, and reproductive endocrinologists 
available at the institution or city [ 9 ]. 

 Health insurance often poses a barrier to reproductive assisted technologies as 
insurance coverage is rarely available. The potential costs involved in most pro-
cedures are not only prohibitive for many cancer patients, but they also serve as a 
barrier for health care professionals to discuss these expensive options. No single 
state mandates coverage for fertility preservation for cancer patients prior to treat-
ment. In addition, the legal defi nition of infertility does not apply to cancer patients 
who need fertility procedures in a timely manner. Infertility is defi ned as an inability 
to conceive despite attempts to become pregnant through unprotected intercourse 
for at least 1 year. For cancer patients who need to bank sperm or stimulate their 
ovaries for egg and/or embryo banking prior to their cancer therapy, they do not meet 
the state defi nition of infertility and may have diffi culty obtaining reimbursement 
for the fertility preservation procedure [ 10 ]. LIVESTRONG’s Sharing Hope program 
provides fi nancial assistance to eligible patients undertaking fertility preservation at 
participating centers [ 9 ]. Access to the Sharing Hope program and the proposal of 
new health policies ultimately leading to insurance coverage can aide in solving one 
of the many issues young cancer patients face.  

    Physician Barriers 

 Even with national guideline recommendations in place, many physicians are reluctant 
to endorse fertility preservation. Studies looking at this specifi c topic have found 
physicians’ knowledge about fertility and attitudes about discussing risks and pres-
ervation options as key barriers, as patients are strongly infl uenced by the messages 
they receive from their health care provider. A key obstacle is the concern among 
many oncologists that discussing the risk of infertility and fertility preservation is 
neither appropriate nor an immediate clinical priority. Also physicians often have 
perceptions that fi nancial costs of fertility preservation may be too high for certain 
families. A study by Vadaparampil et al. considered barriers to fertility preservation 
among pediatric oncologists [ 11 ]. Interviews were conducted with pediatric hema-
tologists/oncologists practicing in Florida. Responses were characterized by primary 
healthcare barriers, physician perceptions of desire for information, patient charac-
teristics that may impact fertility preservation discussions, and issues unique to ado-
lescent patients. Physician factors were related to lack of formal training in fertility 
preservation and lack of adequate referral information about fertility preservation. 
What was also noted in the survey was that the majority of pediatric oncologists 
expressed a desire for fertility preservation institutional guidelines. 

 A study by Kohler and colleagues surveyed pediatric oncologists’ attitudes 
towards fertility preservation [ 12 ]. Results from the study suggest that while pediat-
ric oncologists acknowledge the importance of addressing fertility preservation, less 
than half reported they refer male patients and only 12 % reported they refer female 
patients to a fertility specialist prior to treatment. In regard to the ASCO guidelines, 
44 % noted they were familiar with them. 
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 These studies are just a few of the many examples that demonstrate many providers 
often lack knowledge about fertility preservation, have the perception that the sub-
ject of fertility preservation adds more stress to the situation, and have general 
uncertainty about success of fertility preservation methods. In addition, many are 
unaware of current guidelines. Improved methods for information transmission are 
needed. Regardless of the uncertainty, there is general agreement that reproductive 
and sexual health of young cancer patients is important and the implementation of 
institutional guidelines for introducing, discussing, and providing fertility preservation 
services is warranted.  

    Communication Barriers 

 During a new patient consultation, patients are often fl ooded with new information 
regarding their diagnosis, therapeutic options, clinical trial availability, review of 
therapy-related toxicities, and discussion on prognosis. Each one of these issues 
requires attentive and delicate communication in a time effi cient manner. With such 
patients, the delayed side effects of therapy, including infertility risk and fertility 
preservation are equally challenging and often times may seem inappropriate to 
both the physician and the patient. Some patient’s feel discussing fertility at the time 
of diagnosis is futile as their focus is on saving their own life, vs. creating a new one. 
However multiple studies show patients experience regret once the shock of the 
initial diagnosis has lessened or once treatment is underway or complete [ 13 ]. 

 Faulty timing of fertility preservation discussions and the way the information is 
provided to the patient is also a barrier to pursuing fertility preservation. The window 
is usually narrow for a woman to seek consultation for fertility preservation options 
and to undergo ovarian stimulation. Therefore the discussion is required during the 
initial hematology or oncology consultation. In addition, the delay in treatment 
initiation can also become a barrier. Some malignancies require immediate treat-
ment, at which point fertility preservation should not be considered. Even so, the 
potential risk should still be discussed with the patient. The oncologist may also be 
concerned that a patient’s choice to pursue fertility preservation could delay chemo-
therapy, possibly compromising treatment outcomes and impending the delivery of 
quality care. Studies looking at factors affecting decision-making about fertility 
preservation uniformly conclude with the suggested need for an early appointment 
with a fertility expert [ 14 ]. It is critical that the oncologist discuss these issues with 
the patient and not make a choice for the patient without the patient’s consent. 

 Multiple studies and discussions with survivors suggest patients do not recall 
having a fertility preservation conversation with their doctor. What is not known is 
if these discussions did occur and were not remembered or if these conversations 
did not take place at all. What is known, however, is that the ability to have biological 
children in the future is extremely important to the vast majority of cancer patients. 
Feelings of decreased self-esteem, body image, and concern regarding intimate 
relationships are frequent among these patients. And even if having additional 
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children may not be possible for a patient with incurable cancer, it is important for 
the patient to be aware of the risk and to be able to make the choice to pursue or 
forego fertility preservation independently on the basis of information provided by 
the oncologist.  

    Adolescent and Young Adult Barriers 

 Both males and females may experience emotional as well as physical barriers to 
using fertility preservation. Communication about sperm storage and ovarian stimu-
lation may be uncomfortable for the young adult patient. In some cases, young men 
may be unprepared for the physical process of sperm banking and may need support 
from a team of experts. Also, the process of preservation is more complicated for 
women. Embryo and egg banking are both nonexperimental techniques for fertility 
preservation, however each with their own challenges. Egg cryopreservation is a 
less tested method, and depending on an institution’s expertise, may not be an option 
for all female patients. Embryo cryopreservation poses a challenge if females do not 
have a sperm donor or if they are uneasy about using a sperm bank.  

    Parent Barriers 

 Parental communication barriers surrounding their teenager or young adult cancer 
diagnosis include lack of knowledge about emotional development and cognitive 
processes of the adolescent/young adult, and varying religious or culture values. 
Parents can lack information regarding the details about the cancer diagnosis, treat-
ment plan, and side effects, all of which may provide an additional barrier to fertility 
preservation. There are times when the patient and the parents concerns are at odds. 
This is an area in which many physicians lack the training to effectively communicate 
with both parties.   

    Fertility Preservation in the Incurable Patient 

 On the basis of the ASCO guidelines [ 6 ], one of the QOPI measures assesses 
whether oncologists discuss infertility risk with their patients before they begin 
anticancer therapy. Discussing infertility risk and fertility preservation with patients 
not being treated with curative intent may be uncomfortable, and the topic should 
be handled carefully and sensitively. It is important for the oncologist to not with-
hold information from the patient regarding potential fertility loss and to assess 
each patient’s wishes and concerns and facilitate access to information as needed. 
One suggestion is that after discussing the diagnosis with the patient and informing 
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the cancer is not curable, the physician can acknowledge that often patients in similar 
situations still wonder about having children. At that point, recognizing the news is 
upsetting and referral to a fertility specialist should be offered.  

    Conclusion 

 Concerns about future fertility are common among patients with cancer and have a 
signifi cant impact on quality of life. Ultimately the responsibility for conveying 
information about fertility and childbearing in relation to the cancer diagnosis and 
treatment lies in the hands of the medical professionals, specifi cally the treating 
oncologist. The ASCO guidelines recommend oncologists address these concerns 
with patients and their families. The QOPI measures are a useful mechanism for qual-
ity improvement efforts and assess whether discussion and referrals take. Also, stimu-
lating greater communication and referral patterns between hematologist–oncologists 
and specialists in reproductive medicine will help ensure these patients are able to 
receive the specialty care they need. And with greater publicity surrounding this topic, 
patients and their families can become their own advocate and request information 
and services for fertility preservation and testing if their physician does not offer it. 

 Issues of fertility and reproduction are important to most patients with cancer of 
reproductive age. New methods of communication between all parties, physicians, 
patients, and parents, must be examined. Healthcare providers need training and 
guidelines on how to discuss fertility-related issues and concerns. Also, the ASCO 
guidelines and QOPI quality assessment measures regarding communication about 
infertility and fertility preservation options are appropriate additions to the overall 
effort to improve quality of care.     
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           Introduction 

 Given the emphasis on integrated healthcare services and engagement of patients as 
partners in their care, fi nding effective ways to involve patients in shared decision 
making is critical [ 1 – 3 ]. An interprofessional healthcare team approach is a process 
by which two or more professionals collaborate to provide integrated and cohesive 
patient care to address the needs of their population [ 4 ]. Professionals include any 
healthcare workers involved in patient care across the spectrum from prevention to 
treatment and/or rehabilitation. An interprofessional approach to shared decision 
making enables interprofessional teams to support patients facing decisions, meet 
their decisional needs, and reach healthcare choices that are agreed upon by the 
patient and the interprofessional team together [ 5 ,  6 ]. To date, shared decision making 
models are limited to the patient–physician dyad, yet care is increasingly planned 
and delivered through interprofessional teams [ 4 ,  7 – 12 ]. An interprofessional 
approach to shared decision making has the potential to link multiple professionals 
(e.g., physicians, nurses, physical therapists, psychologists) and healthcare levels 
with patients and their families, thereby bridging gaps and minimizing the silos that 
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exist within the healthcare system. In other words, an interprofessional approach to 
shared decision making could improve the quality of decisions made by patients and 
their healthcare teams by fostering integrated healthcare services and continuity 
across health sectors and throughout the continuum of care [ 13 ]. This in turn could 
increase quality of care, reduce practice variations, and improve the fi t between 
what patients want and what they receive throughout the life cycle [ 14 ]. 

 Oncofertility care exemplifi es the necessity and potential for interprofessional 
shared decision making. Oncologists, reproductive endocrinologists, nurses, and 
psychologists must work together in order to provide quality oncofertility care. 
Even if a patient does not want to engage in fertility preservation, the oncologist 
and his or her staff must be familiar with the topic of cancer-related infertility in 
order to broach the topic and provide appropriate information and referrals. In 
addition, several institutions have found success using midlevel providers as 
oncofertility “point persons” to ensure that patients receive information in a timely 
manner. 

 This chapter reviews the state of knowledge regarding an interprofessional 
approach to shared decision making in healthcare. It also summarizes the lessons 
learned from current initiatives and provides suggestions for future research and 
development in this area.  

    Do Patients Want to Be Engaged in Decision Making, 
and Are They? 

 In a systematic review of optimal matches of patient preferences about informa-
tion, decision making, and interpersonal behavior, fi ndings from 14 studies, a 
majority of which were conducted among cancer patients, showed that a substan-
tial proportion of patients (26–95 %, with a median of 52 %) was dissatisfi ed with 
the information given, and preferred to have an active role in decisions concerning 
their health, especially when they understood the expectations around this role 
[ 15 ]. The same review showed that the better the match between the information 
desired and the information received, the better the patient outcomes [ 15 ]. Patient 
participation in making decisions with their health providers is also linked to favor-
able patient outcomes [ 16 – 18 ]. However, in a recently published systematic review 
of 33 studies which took place in nine countries and assessed the extent to which 
healthcare providers involve patients in decision making from a third-party per-
spective, the mean OPTION score was 23 ± 14 % (0 = no involvement at all to 
100 % = maximum involvement) [ 19 ]. The most prevalent clinical topic was cancer 
screening and/or treatment. Patients across the world are thus not being actively 
engaged in decision making pertaining to their health, and oncology clinical set-
tings are no exception.  
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    What Interventions are Effective for Engaging Patients 
in Decision Making? 

 A Cochrane systematic review of 86 studies of patients making treatment or screening 
decisions showed that patient decision aids improve patient engagement in decision 
making. Of these 86 studies, 18 were focused on cancer screening, 11 on cancer sur-
gery, 9 cancer genetic testing, and 2 chemotherapy. Furthermore, patient decision aids 
were found to enhance decision quality by reducing uncertainty and among patients, 
improving the decision process measures of feeling informed and being clear about 
values [ 20 ]. These programs have been found to improve the clinical decision- making 
process by reducing overuse of options not clearly associated with benefi ts for all [ 21 ] 
and by enhancing use of options clearly associated with benefi ts for the majority [ 22 ]. 
In other words, patient decision aids foster a shared understanding among providers 
and patients, which in turn is positively associated with resolution of problems and 
symptoms [ 23 ,  24 ], satisfaction with the provider [ 25 ] and the clinical encounter [ 26 ], 
trust in and endorsement of the provider’s recommendations [ 27 ], adherence to the 
chosen option [ 28 ], and self-effi cacy when faced with a chronic disease [ 29 ]. However, 
these studies are limited to the patient’s perspective and that of one health provider, 
without consideration of family members or of an interprofessional team. 

 We published two systematic reviews on interventions to improve the adoption 
of shared decision making by healthcare providers: a Cochrane review with out-
comes evaluated from a third-party perspective, and another review with outcomes 
reported by the patient [ 30 ,  31 ]. We recently updated these reviews and found 20 
new eligible studies. Overall, out of the 40 identifi ed studies, 13 showed increased 
use of shared decision making in clinical practice. Effective interventions included 
patient-mediated interventions such as patient decision aids often provided together 
with training of providers. Only three focused on an interprofessional approach by 
training two professions in shared decision making: physicians and nurses regarding 
end-of-life treatment care [ 32 ], diabetes management [ 33 ], and colorectal cancer 
screening [ 34 ]. Interestingly, these three studies were found to be positive. In summary, 
engaging an interprofessional team in shared decision making may make better use 
of the particular contributions of each professional involved, allowing them to work 
to the full scope of their practice, and thus making implementation of shared decision 
making both more effective and more sustainable.  

    An Interprofessional Healthcare Team Approach 
to Shared Decision Making 

 When two or more healthcare professionals collaborate with the patient to reach an 
agreed upon decision, interprofessional shared decision making has been achieved. 
Interprofessionality involves continuous interaction, open communication and 
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knowledge sharing, understanding of professional roles and common health goals 
[ 8 ,  35 ]. Interprofessionality also involves exploring a variety of education and care 
issues, all the while seeking to optimize the patient’s participation. Interprofessional 
collaborations build on the strengths of each profession’s approach to care delivery 
such that professionals practice within their full scope of practice and without inten-
tional duplication of services. Theories about decision making suggest that people 
do not have stable and preexisting beliefs about self-interest but construct them in 
the process of eliciting information [ 36 ]. Therefore, the way healthcare providers as 
a team give information is crucial in assisting patients to construct preferences and 
then decide on a course of action. In others words, an interprofessional approach to 
shared decision making is about improving the decision-making process among 
healthcare teams and their patients so that decisions can lead to a choice that is not 
only informed by the best evidence but also in line with what patients value most. 

 However, constraining factors on the optimization of interprofessional collabora-
tion in the health sector are numerous and well documented. Mainly they relate to 
differences in professional perspectives that arise from differing core values [ 37 ] 
and levels of responsibility among professions, as well as from hierarchical rela-
tions between professions [ 38 ,  39 ]. Moreover, in a systematic review addressing 
barriers and facilitators perceived by health professionals from 18 countries for 
implementing shared decision making in clinical practice, the vast majority of 
participants ( n  = 3,231) were physicians (89 %), i.e. there was little interprofessional 
perspective [ 40 ]. 

 In oncofertility clinical practice, there are additional barriers at the organiza-
tional level that interfere with achieving an interprofessional approach. These 
include the different schedules of oncology (often crisis-based) and reproductive 
endocrinology clinics mainly consumer demand-driven [ 41 ]. Oncologists often do 
not have standing relationships with reproductive endocrinologists, and patients are 
left to themselves to fi nd fertility- related information and care concurrent with can-
cer treatment planning [ 42 ,  43 ]. Some have called for a specifi c specialty of oncofer-
tility care [ 44 ], although this would not obviate the need for interprofessional 
collaboration.  

    A Model for an  Interprofessional Approach to Shared 
Decision Making 

 Since 2007, guided by the  Knowledge to Action  (KTA) framework [ 45 ], and with the 
overarching goal of implementing shared decision making using an interprofessional 
approach, an interdisciplinary and international group have devised a conceptual 
model to support applied research in this fi eld [ 5 ,  6 ]. This model was based on an 
extensive review of the literature combined with theory analysis [ 46 ]. Briefl y, the 
interprofessional shared decision making model has two main axes: a vertical axis 
representing the shared decision making process and a horizontal axis representing 
individuals involved in the process (Fig.  11.1 ). Elements at the micro level are 
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embedded within family and interprofessional team systems; both are situated within 
broader environmental infl uences. There are four key assumptions underlying the 
model. First, involving patients in the shared decision making process is essential for 
achieving patient-centered care and reaching decisions that are informed and based on 
individual patient values. Second, achieving a common understanding of the essential 
elements of the shared decision making process among the interprofessional team and 
recognizing the infl uence of the various individuals on this process will improve suc-
cess in reaching a shared decision. Third, achieving an interprofessional approach to 
shared decision making may occur synchronously in the example of family confer-
ences in the intensive care unit, but more often occurs asynchronously and therefore 
requires a shared framework with this common understanding. Fourth, family or sig-
nifi cant others are important stakeholders involved or implicated by the decision and 
their values and preferences may not be the same as those of the patient.

   We recently completed a pilot study of an interprofessional approach to shared 
decision making with an interprofessional home care team in Quebec City and 
another, in Edmonton [ 47 ]. We developed a toolkit (i.e. a training program, educa-
tions tools, and a video) to facilitate the implementation of an interprofessional 
approach to shared decision making and overcome barriers to implementation (See 
Appendix). We found that most providers had a high intention to engage in interprofes-
sional shared decision making but depending on their profession, the barriers varied. 

  Fig. 11.1    Interprofessional shared decision making model       
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This model has also been applied in research projects focused on decisions about 
withdrawal of life support in an oncology intensive care unit and prostate cancer 
treatment for newly diagnosed men.  

    What Training Programs Are Available to Facilitate 
Implementing an Interprofessional Approach to Shared 
Decision Making in Clinical Practice? 

 An international scan of shared decision making training programs indicated that very 
few programs target interprofessional teams [ 48 ]. In fact as of February 2013, only 
four out of 80 shared decision making training programs targeted an interprofessional 
approach (  http://decision.chaire.fmed.ulaval.ca/index.php?id=180&L=2#c406    ). Of 
these four, two have been published: one from Germany in a rehabilitation context 
[ 49 ], and one from Canada in primary care [ 6 ] that has subsequently been used to train 
oncology professionals.  

    What Are the Priorities for Future Development 
and Research? 

 More can be done to refi ne the preliminary work in conceptual models underlying 
an interprofessional approach to shared decision making. More specifi cally, existing 
models can be validated across clinical settings and cultural contexts. Very little has 
been achieved in the area of measurement of interprofessional approaches to shared 
decision making. In a recent review, we were not able to fi nd any existing instru-
ments to measure such an approach. Also, implementation challenges to achieving 
an interprofessional approach to shared decision making will need to be overcome 
given that different factors infl uence different professions. Finally, rigorous studies 
to evaluate the implementation of an interprofessional approach to shared decision 
making are required, but these types of studies will involve large numbers of a 
diverse range of health professionals. Furthermore both the costs and the outcome 
measures for such studies may be quite different from those for traditional health 
services research.  

    Conclusion 

 The current healthcare context in many countries reinforces the need for interpro-
fessional teams to address the emerging challenges in providing more patient-cen-
tered healthcare. An interprofessional approach to shared decision making is needed 
now because the number of patients facing diffi cult treatment decisions and needing 
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patient-centered decision support is growing rapidly and clinical decision-making 
processes need to be improved to better involve patients and recognize their prefer-
ences. The interprofessional approach to shared decision making model provides a 
framework that can guide healthcare teams in making decisions with their patients. 
However, more research is required to determine effective ways to implement such 
an interprofessional approach in clinical practice. Oncology, particularly with 
respect to oncofertility, is no exception. Importantly, an interprofessional approach 
to shared decision making may prove instrumental in allowing oncofertility patients 
to become partners in their own care without having to search for their own speciali
sts and coordinate their own care. Medical care, and cancer care in particular, is 
increasingly interdisciplinary. Models of shared decision making should take 
account of this fact and determine how to best engage patients while promoting 
interprofessional dialogue.     
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           Introduction 

 Oncofertility clinicians, researchers, and support staff—who are working to address 
the reproductive needs of young cancer patients—face the challenge of disseminat-
ing information about an interdisciplinary topic to a wide target audience. 
Oncofertility clinicians must communicate with their partners in reproductive medi-
cine, as well as with oncologists who may have very different academic and clinical 
backgrounds. Clinicians must also impart their knowledge—specifi cally, the repro-
ductive impact of cancer treatment on fertility and the available fertility preservation 
options—to patients, their partners, and parents, often in the chaotic period of time 
just after a cancer diagnosis. In addition, researchers and other oncofertility support 
staff must distill complex topics in fertility preservation science for both professional 
and public audiences. For the past 5 years, the Oncofertility Consortium has devel-
oped a diverse set of communication tools that can help oncofertility professionals 
present authoritative, expert, and accessible information to a wide audience. 

 These tools range from the traditional, such as publishing primary and review 
articles in the academic literature, to next-generation tools like social media and 
other Internet-based programs. Each communication method has its own 
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advantages and disadvantages. For example, academic publications have credibility 
with funding sources and in scholarly environments; however, they often reach a 
relatively small group of already engaged stakeholders. In contrast, social media has 
the ability to communicate to very large audience, but is considered to be a much 
less credible source due to the lack of a peer review process [ 1 ]. Thus, though the 
Oncofertility Consortium has created many communication tools, it is important 
that oncofertility professionals appreciate how to select and use the most effective 
tools to tell the oncofertility story in an engaging way to their peers as well as the 
broader public.  

    Tools to Educate Scientifi c and Medical Professionals 

 Most oncofertility professionals are familiar with the traditional route used to 
communicate biomedical topics via academic publications; however, emerging 
tools, such as Web sites, virtual meetings, and mobile tools, have the advantage of 
rapid dissemination of oncofertility information to a larger professional audience, 
beyond the academic journals’ readership. Academic publication often takes months 
or years from initial submission to fi nal publication and may ultimately be read by 
only a handful of experts already within the fi eld. While the peer review system of 
academic publication ensures that the highest quality data are presented, it may not 
be the best vehicle to propagate research fi ndings to a wider audience. 

 Medical education programs designed to disseminate emerging research to various 
clinical communities have been extensively studied to determine the most effective 
education methods. Continuing medical education is presented to clinicians at 
professional conferences, with printed clinical materials, and in train-the-trainer 
programs [ 1 ]. Yet, traditional in-person education programs can be expensive to 
implement and connect with limited numbers of clinicians over restricted geo-
graphic regions [ 2 ,  3 ]. While print education for clinicians, such as brochures and 
booklets, transcend the regional restrictions of in-person events, they can quickly 
become outdated in rapidly advancing interdisciplinary fi elds such as oncofertility. 

 Even within a single fi eld, individual professionals may prefer certain modes of 
education. For example, clinicians are twice as likely as researchers, public health 
experts, and academics to prefer education through print media, such as journal 
articles, and annual society meetings [ 4 ]. Familiarity with technology must also be 
taken into account when developing educational programs, as medical professionals 
comprise early, middle, and late technology adopters who utilize technology to 
different degrees and for different reasons [ 4 ,  5 ]. In addition, professionals may be 
more or less comfortable with certain types of information presented online. In a 
recent survey, providers were asked what tools they would most like to see from an 
online authoritative resource; the respondents indicated that they would like to see 
information about screening and treatment options [ 5 ,  6 ]. 

 To combat the limitations of print and in-person education, and to better tailor 
scientifi c education to different audiences, researchers have investigated the 

S.F. LaBrecque et al.



143

effectiveness of online and mobile education, which can reach an unlimited audience 
size and geographic locations [ 7 ,  8 ]. These studies indicate that learning achieved 
from Internet-based education programs is equivalent to that from traditional printed 
materials [ 9 ,  10 ]. The capacity for frequent content updates makes online education 
programs ideal for communicating research breakthroughs to the clinical community 
in rapidly advancing interdisciplinary fi elds, such as oncofertility. Interactive 
Internet-based education can also improve learning outcomes with practice exercises 
and repetition of information that is not possible with print products [ 11 ]. 

 Two strategies that were recently integrated into the Oncofertility Consortium 
communication effort are social media and mobile-based presentations, with the goal 
of expanding the reach of educational programs and resources beyond computer- 
based browsers. During the fi rst 5 years of the Consortium, mobile devices were 
quickly being adopted as a common basis of online interaction. In response, the 
Consortium developed standalone mobile apps, started direct sharing of all content 
items to social media platforms, and began using HTML5 Web standards for all 
Web presentations. The goal was to maximize the accessibility of the content by 
using the greatest number of available platforms; this has been possible with the 
widespread adoption of HTML5 Web standards. 

    Professional Web sites 

 In response to the shift in education to Web-based and mobile platforms, the 
oncofertility community has developed Web-based print materials and programs in 
order to reach a larger community of reproductive health and oncology researchers 
and clinicians in a timely and credible manner. These Web-based tools have been 
utilized to disseminate information to researchers and clinicians, and promote 
continuing professional education. 

 The 5-year history of oncofertility communication is characterized by a continu-
ous evolution of technology tools developed to meet the needs of the Oncofertility 
Consortium. The goal of these efforts was and continues to be the reinforcement 
of connections between clinicians and the emerging science, using a common 
language for both internal coordination and external outreach. This process has 
involved a deep and ongoing introspection of how to align the technology to the 
changing needs of the Oncofertility Consortium goals, ideas, and audiences. 

 The original documentation, communication, and outreach plans for online 
oncofertility communication focused on utilization of the World Wide Web, in an 
environment in which online media was primarily consumed via standard-sized 
display/browser windows, without the need to be responsive to the variety of 
portable devices that are now commonplace. This initial effort was accomplished 
primarily through the development of the main Oncofertility Consortium Web site 
(  http://oncofertility.northwestern.edu/    ) for internal communication, and a public-
facing Web site, MyOncofertility (  http://myoncofertility.org/    ) for direct outreach 
(Fig.  12.1 ). Both of these sites were initially developed in platforms that quickly 
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proved to be insuffi cient to reach a wide target audience. Within 18 months of the 
project launch, both sites were migrated from their original platforms to newer 
systems to better leverage more contemporary network communication. This 
immediately moved the online communication of oncofertility into a modern 
dynamic content system that directly supported and sustained reader interest and 
engagement.

   A core component to successfully implementing these features was the use of 
human-readable URLs and Web permalinks, thus enabling dramatic gains in search 
engine optimization (SEO). All of these features were the fi rst deep integration of 
contemporary online communication methods that recognize the interconnected 
nature of publishing online data. It was not enough to merely publish; the data 
needed to be presented in ways that allowed it to be found by clinicians and patients, 
as the common ways of searching, communicating, and staying current had evolved 
in the short time since the launch of the consortium. 

 Archived data included on professional Web sites can serve as a valuable 
resource. The Oncofertility Consortium utilizes its Web site for professionals (  http://
oncofertility.northwestern.edu/    ) for this purpose, posting all publications funded 
through the Consortium and recordings of lectures as enduring educational materials. 
These include videos and slide decks of presentations from the annual conferences 
and past virtual grand rounds. Finally, this portal provides a method for the 
Oncofertility Consortium to disseminate new evidence-based tools that providers 

  Fig. 12.1    The original professional and public-facing oncofertility Web sites, Oncofertility.
Northwestern.edu and MyOncofertility.org       
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can use, such as brochures and decision tools. Due to the broad array of content 
available, this single Web site receives more than 22,000 visits annually from around 
the globe. 

 The professional Oncofertility Consortium Web site also assists oncologists 
and other specialists in fi nding information on fertility preservation. A map of 
reproductive specialist Oncofertility Consortium members helps physicians identify 
fertility preservation experts in their region. The Web site also promotes the national 
fertility hotline, FERTline, which is staffed by a fertility preservation patient navi-
gator who can refer physicians to reproductive specialists in their region who have 
experience in fertility preservation. 

 The evolving, broad-based communication approach taken by the Oncofertility 
Consortium can be appreciated in the responsive design and implementation of its 
latest online resource, the Fertility Preservation Patient Navigator Web site (  http://
preservefertility.northwestern.edu/    ). All content on the site is presentable and use-
able on any mobile device. Efforts to make the availability of oncofertility science 
and outreach as widespread as possible is refl ected in the continual improvement of 
all Consortium online publishing platforms; as communication technologies change, 
the tools are adapted to remain relevant and accessible.  

    Virtual Meetings 

 Established and next-generation communication tools can be used to develop and 
maintain team unity across diverse disciplines, which is essential to the fi eld of 
oncofertility. The Oncofertility Consortium developed tools to both educate profes-
sionals and to support team-building to advance the pace of interdisciplinary 
research and adoption of fertility preservation into clinical practice. For interdisci-
plinary fi elds such as oncofertility, virtual meetings can provide researchers and 
clinicians an opportunity to communicate across long distances and in real time. 

 The Oncofertility Consortium developed two types of virtual meetings to foster 
such communication. Researchers within the Consortium utilize Virtual Lab 
Meetings to share emerging data. As with in-person lab meetings, these provide an 
opportunity for trainees to present their initial fi ndings and discuss research prob-
lems with peers and established academics. The virtual nature of these meetings 
allows researchers from multiple perspectives to participate in discussions across 
the research pipeline. For example, when scientists discuss improving the media 
used to culture mouse follicles, clinical researchers can provide input about how 
those changes may affect human ovarian tissue culture. Having these discussions as 
researchers are developing a method can save time and money when that method is 
later translated into clinical care. The technology used for these meetings is the 
Vidyo videoconferencing system, which allows for face-to-face audio, video, and 
data sharing between Oncofertility Consortium members. Investigators and their 
teams can join from any computer or mobile device in the world, accessing the 
meeting from their institution’s conference room or from their mobile device. 
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 The Oncofertility Consortium also hosts virtual grand rounds to engage the 
larger oncofertility community, including researchers, clinicians, advocates, and 
grant offi cers from around the country. Virtual grand rounds allow experts in the 
oncofertility fi eld to communicate current research fi ndings and clinical care updates 
with cancer and fertility researchers and clinicians using Adobe Connect (San Jose, 
CA). With this technology, a single presenter broadcasts video and data slides and 
viewers ask text-based questions that can be answered in real time. The Consortium 
has utilized this software to host external presentations from experts in the fi eld. 
Recordings of the data slides and video are then posted on Oncofertility Consortium 
Web site, expanding viewership of the Rounds. Typically, approximately 40 people 
attend the live virtual grand rounds from across the United States and an additional 
400 watch recordings of the archived videos over the following year.

  Feedback on the oncofertility virtual grand rounds:
  I think the virtual grand rounds meetings have really bridged the gap between clinical work 
and basic science research and really allowed a conversation to happen between those two 
realms which often don’t have an opportunity to talk. So I can say, ‘We see these patients, 
they are going through IVF, they don’t respond well, or there are issues. What is the best way 
to stimulate these patients, how can we get the eggs out, how should we prepare the tissue?’ 
And then they can go back and look at different things in the laboratory, you know, in the 
primate model and in the mouse and say, ‘Well we’re fi nding, this is true.’ I think it’s really 
helping to inform the basic science and even the basic science is helping to inform the clini-
cal practice. 

— Interview with Clarisa R. Gracia, MD, MSCE, June 30, 2011, Philadelphia, PA  

…we could say that all the virtual doors are open 24 hours a day, 7 days a week. You can 
expect an email, or a Skype, or a virtual lab meeting at almost any time, any day. And it may 
involve not only just the members of the Consortium, but consultants that we bring in from 
around the country, around the world. And we all recognize, we support the confi dentiality 
of what we present, but within the Consortium itself, it’s basically one big brain trust.

— Interview with Richard L. Stouffer, Ph.D., June, 28, 2011, Beaverton, OR 

   Though virtual communication tools help to build and maintain interdisciplinary 
teams across long distances and educate researchers and clinicians, there is no 
replacement for in-person communication. Within the Oncofertility Consortium, 
an annual conference provides an opportunity for researchers, clinicians, and 
others to learn about cutting-edge advances in fertility preservation and discuss 
how these can be incorporated into clinical practice. Attendees include profession-
als from across the research pipeline, including principal investigators, trainees, 
and research staff. In addition, professionals from the health care, advocacy, and 
bioethics join the annual oncofertility conference to foster interdisciplinary collabo-
rations through formal networking sessions and informal sessions, such as dinners 
and poster presentations. 

 While the person-to-person interaction of the Oncofertility Consortium conferences 
provides an opportunity for team building, professionals who are unable to travel can 
also watch the educational content through live streaming of conference presenta-
tions through Adobe Connect. This next-generation technology allows individuals to 
participate in the conference despite demanding clinical schedules. Recordings of 
presentations are then posted online using Mediasite lecture capture (Madison, WI), 
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which allow viewers to view searchable data slides and presenter videos 
simultaneously. Continuing medical education credits can also be given for viewing 
online oncofertility lectures. These virtual meetings and tools to broadcast in-person 
activities allow transient events to reach the global oncofertility community.  

    Mobile Tools 

 Next generation technologies, such as mobile handheld technology, can facilitate 
clinical education and communicate advances in healthcare. Mobile handheld tech-
nologies, which can be viewed on PDAs, tablet PCs, and smartphones, can increase 
access to information for physicians [ 12 ,  13 ]. In a recent study, 72 % of clinicians 
reported using such devices in a medical setting for indirect patient care (such as for 
preparation for cases) [ 14 ]. Interestingly, that same study indicated that few clini-
cians use mobile handheld technology for direct patient consultation, such as 
answering clinical questions in the exam room. 

 In the relatively short period that the oncofertility fi eld has been in existence, the 
opportunities to communicate through mobile technologies have expanded rapidly. 
A simple example of this evolution is that neither iPhone nor Android smart phones 
had been released when the Oncofertility Consortium was founded and funded by 
the National Institutes of Health Roadmap Grant, and today, the need to communicate 
through these technological platforms (smartphones) is key to reaching contempo-
rary audiences. 

 The Oncofertility Consortium embraced this opportunity by developing a mobile 
application compatible with the iPhone to disseminate oncofertility education to 
providers. This app, iSaveFertility, offers providers the ability to view educational 
pocket guides about fertility preservation for women, men, and children on their 
smart phones (Fig.  12.2 ). A companion Web site (  http://www.savemyfertility.org/    ) 
was launched in parallel to make the content available to other mobile and desktop 
platforms beyond iOS devices. Users of the app, which has been downloaded more 
than 1,000 times, spend almost 10 min reviewing the material, providing some of 
the fi rst evidence that clinicians may learn new health information through mobile 
devices. Despite the presence of the app, clinicians also frequently request print 
copies of the pocket guides, indicating that individual preferences for print materials 
also come into play when educating healthcare providers.

        Tools to Disseminate Oncofertility Information to the Public 

 While reproductive scientists and oncologists and other disease specialists are the 
gatekeepers to clinical discussions with patients, anecdotal evidence and research 
studies indicate that many patients do not currently receive timely information 
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regarding fertility preservation prior to the onset of cancer treatment. As such, 
professional groups have developed patient-oriented, authoritative materials that are 
appropriate for the general public and patient audiences. Print materials have been 
developed to facilitate provider discussions with patients and increase access to 
specialists, but studies show that these are currently of limited use [ 15 – 17 ]. A com-
bination of physician–patient discussion and printed material distribution is one of 
the most effective ways to provide health care education to patients [ 18 ]. While 
oncologists are in the best position to provide such dual education, only 13 % of 
oncologists report frequent distribution of fertility preservation materials and these 
materials may not be distributed in an appropriate manner [ 15 – 17 ]. Furthermore, 
only a quarter of those who provide materials to patients believe they are relevant to 
the patient [ 16 ]. Thus, there is a signifi cant need for oncofertility materials to be 
developed and distributed based on feedback from oncology clinicians and patients, 
and disseminated to patients in a manner that is appropriate to their knowledge level 
and comfort with the topic. 

  Fig. 12.2    Screen shots of the iSaveFertility iPhone App, which provides clinical education for 
healthcare providers and the ability to directly e-mail oncofertility fact sheets to patients       
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 Younger cancer patients, who may be particularly interested in a reproductive 
future, are the ideal audience for oncofertility communication using online tools, 
such as Web sites, social media, and mobile applications, as they may be more likely 
to seek out health care information online than the general population. The 
Oncofertility Consortium has leveraged the technical savvy of young survivors to 
develop a series of tailored tools and raise awareness and education about fertility in 
cancer patients. These tools include Web sites such as MyOncofertility, 
SaveMyFertility, and the Fertility Preservation Patient Navigator, each of which has 
specifi c public-facing content. The creation of relevant media with clear messaging 
and relatable information is critical to the success of the oncofertility mission. Smart 
engagement with the target audience, specifi cally young patients, using creative 
storytelling, polished esthetics, and a demonstration of modern media savvy will 
help propel the message into the communities that most need to receive it, increas-
ing the likelihood that awareness will be passed along to the general public. 

 Adolescent and young adult cancer patients make up approximately 10 % of the 
cancer population and have unique needs that don’t fall into the realm of the typical 
cancer patient. This underserved community lacks resources and information 
regarding their future reproductive options after cancer treatment, a gap that is being 
addressed by the Oncofertility Consortium and other groups. One goal of patient- 
directed oncofertility communication is to reduce the feeling of isolation faced by 
many young people with cancer and give a sense of hope after a cancer diagnosis. 
As these patients are bombarded with information from the moment they are diag-
nosed, it is critical that the oncofertility community ensures the availability of con-
sistent, credible information and connection with key resources.

  …if they wouldn’t have mentioned [fertility preservation] as an option, as something we 
should consider, I don’t know if we would have even known to do it. Without the doctor 
recommending it, we never would have done it, I don’t think. We would have just accepted 
the fact [that children weren’t in our future]…

— David Majors, from an interview with David and Tiffany Majors, July 26, 2011, 
Chicago, IL 

   Because some cancer treatments, as well as some fertility preservation proce-
dures, are extremely time-sensitive, fast and accurate access to information can be 
critical for certain patients. Spouses or family members might discourage the patient 
from taking time to consider and pursue fertility-preservation options because they 
are more concerned with the immediate goal of saving the life of their loved one 
rather than future concerns about fertility. 

 For some patients, access to a wide range of information, such as ethical and 
legal issues surrounding oncofertility, is extremely important, and can heavily infl u-
ence their decision to pursue fertility preservation options. Communication tools 
are not only an important source of information, but also necessary to counter mis-
information. For newly diagnosed patients and family members, the Internet is a 
huge source of information with varying degrees of reliability, and this information 
will often be sought without discretion in times of great concern and stress. It is 
critical to ensure that this audience is getting the correct and relevant information in 
the most straightforward and timely manner possible. 
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    Public-Facing Web sites 

 The MyOncofertility Web site was the fi rst oncofertility Web site developed to aid 
patients, their parents, and partners in making fertility preservation decisions during 
the high-stress time after a cancer diagnosis. The Web site houses short videos of 
patients, scientists, and health care providers, and animations of fertility preserva-
tion techniques. This visual approach can be particularly useful for children, indi-
viduals with poor literacy, and those struggling with the oncofertility decision-making 
process. The site also employs a question-and-answer model that mimics a dialogue 
between provider and patient, creating an interactive learning experience. The 
MyOncofertility Web site aims to provide the information that patients require to 
make informed oncofertility decisions, help mitigate stress, empower users, and help 
them identify with other patients in similar situations [ 19 ]. The Web site was initially 
built in English but has since been developed into a Spanish-language site (  http://
es.myoncofertility.org/    ), to provide oncofertility information to the more than 34 
million people worldwide who speak Spanish as their primary language. Research 
has shown that minority cancer patients (African American, Asian, Hispanic, 
Multiracial, Native Hawaiian/Other Pacifi c Islander, Native American/Native 
Alaskan) are more distressed by loss of fertility due to cancer treatment and more 
likely to want fertility preservation information than Caucasians, but are less likely 
to receive information from clinicians who do not speak Spanish at their primary 
language [ 20 ]. The Spanish-language site now receives greater than 10 % of the 
total MyOncofertility Web site traffi c, with more than 20,000 visits per year. 

 In the years since the MyOncofertility Web site launch in 2007, user feedback 
highlighted the need to provide more concise information to patients, which the 
Consortium adopted in two new Web sites. One simplifi ed site, the Fertility 
Preservation Patient Navigator site (  http://fertilitypreservation.northwestern.edu    ), 
provides information to patients regarding fertility preservation but does so using an 
interactive patient decision tool, stories of patients who underwent fertility preser-
vation prior to cancer treatment, and animated tutorials about fertility preservation 
procedures. The decision tool, called “What are My Options,” guides patients 
through the key factors that are considered when making decisions about fertility 
preservation, such as sex, pubertal status, and progress of the cancer treatment plan. 
It also directs patients to a fertility preservation patient navigator. In addition to the 
decision tool, six patient stories are communicated in 1–2 min videos, rather than 
the short videos found on the My Oncofertility Web site. These extended videos 
allow viewers time to identify with and develop relationships with the patients on 
the screen, which can help patients, partners, and parents feel more comfortable 
with the fertility preservation decision-making process. 

 The SaveMyFertility microsite (  http://www.savemyfertility.org/    ) was developed 
by the Oncofertility Consortium and Hormone Health Network to provide patients 
fact sheets on fertility and endocrine health. The information is tailored to women, 
men, and parents of children with cancer and is viewable on the Web and available as 
downloadable PDFs. The Web site also includes oncofertility information geared to 
medical professionals interested in learning clinical information about reproductive 
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health after cancer and the fertility preservation process. The SaveMyFertility Web 
site was built in conjunction with the iSaveFertility mobile application discussed 
previously, as it provides information to both the clinical and patient communities.  

    Social Media 

 While the patient-facing oncofertility Web sites described here provide enduring 
online materials to the public, they also require signifi cant development costs, time, 
and marketing to drive traffi c to the sites. To complement the information on the 
Web, the Oncofertility Consortium also uses social media to disseminate medical 
and research information. The interactivity and continuous contact possible with 
online social media can keep emerging topics and information in the consciousness 
of patients and the public. Social media tools include blogs, Facebook, Twitter, You 
Tube, Pinterest, and the seemingly endless number of new tools that are emerging 
every day. The adoption of social media allows professionals in science and medi-
cine, including researchers and clinicians, to engage and communicate information 
to the larger community. 

 The Oncofertility Consortium uses Facebook, Twitter, and You Tube to commu-
nicate to the public and advocacy communities, and to engage patients during and 
after the treatment process. With these tools, it is possible to keep a large community 
informed of upcoming events, existing didactic tools of the consortium, and other 
information. In contrast to traditional media such as publications, or even Web sites, 
social media tools take little time to establish but may require updates on a weekly, 
daily, or hourly basis, in order to achieve the goals of the program. Furthermore, there 
is a need to tailor messaging and language for each social media audience. 

 The term blog is derived from Web log, a common form of Web publishing that 
allows individuals or organizations to post entries in a reverse chronological manner. 
This allows readers to quickly identify the most recent blogs, making it an ideal way 
to disseminate timely information. Blog hosting sites, such as Wordpress and 
Blogger, simplify blog development and maintenance for non-computer programmers. 
The Oncofertility Consortium utilizes its blog (  http://blog.oncofertility.northwestern.
edu    ), to post a variety of educational and community-oriented information. These 
include summaries of recent publications, descriptions of new research studies, and 
updates for the oncofertility community. The Oncofertility Consortium blog contains 
RSS networked feeds in order to grow and maximize its reader base, and allows for 
direct subscription via e-mail as an option for communicating to the community.   

    Future Directions in Oncofertility Communication 

 The fi eld of oncofertility poses unique communication challenges and opportunities 
for clinicians, researchers, and others wishing to disseminate information at the 
intersection of cancer and reproductive health. The continued expansion of 
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communication technologies provides content experts with new ways to target 
information to distinct audiences. The Oncofertility Consortium has principally 
utilized these technologies to educate clinicians, researchers, and the public. One 
example of an emerging tool being developed by the Oncofertility Consortium to 
advance research is called iExperiment. This technology integrates traditional video-
conferencing and microscopic imaging to allow researchers to share live microscope 
images and discuss them in real time. These discussions can occur between research-
ers across the globe, allowing them to provide input on experiments in progress. 
While developed for oncofertility researchers, technologies like iExperiment have the 
ability to be translated to a broad array of fi elds to transform the pace of scientifi c 
research. In addition to the adoption of new technologies, advances in interpersonal 
understanding will also guide communication within this interdisciplinary fi eld. 

 On the public-facing side, survivors must continue to work together with clinicians 
and professionals, sharing their personal stories and opinions on how the fertility-
preservation process did or didn’t work for them. Discussing past experiences is 
critical to creating a better path for future patients to follow. Survivors can connect 
with new patients and provide the perspective of someone who has gone through the 
process. They can provide encouragement and share options for handling treatment 
and its side effects that the new patient might not have considered or known about, 
and help patients take the long view to what life after cancer might look like. 
Organizations that have collaborated with the Oncofertility Consortium, such as 
Imerman Angels and Stupid Cancer, are examples of how the survivor-patient con-
nection fi ts into the broader view of public outreach, turning survivors into com-
munication and outreach professionals.

  I don’t think that people realize that just calling and making the appointment for the family, 
not giving them a phone number, makes all the difference. Asking them, ‘What time will 
work for you?’ and getting them that appointment time. It’s just simple, it’s simple things, 
but it just makes it happen. [Newly diagnosed patients and their families] don’t have the 
wherewithal at that point in their world to be able to do that kind of thing. So just taking 
control of that for them and saying, ‘Just show up.’…It works. 

— Interview with Jill P. Ginsberg, MD, June 30, 2011, Philadelphia, PA 

 Many oncology clinicians have set practice patterns when dealing with young cancer 
patients, patterns that they learned from mentors as students, and those historically have not 
included discussions about fertility. It is important to change their skill set to include offer-
ing information about oncofertility and have the ability to talk about it with patients in a 
natural and confi dent manner such that the patient and their family believe in what you’re 
offering and the safety and the rationale for that. 

— Interview with Jacqueline S. Jeruss, MD, PhD, July 28, 2011, Chicago, IL 

        Acknowledgments   This work was supported by the Oncofertility Consortium NIH 5UL1DE019587.  

   References 

     1.    Yarbro CH. International nursing and breast cancer. Breast. 2003;9 Suppl 2:S98–100.  
    2.    Rosenberg M. E-learning: strategies for delivering knowledge in the digital age. Columbus, 

OH: McGraw-Hill; 2001.  

S.F. LaBrecque et al.



153

    3.    Bates T. Technology, e-learning and distance education. New York, NY: Routledge; 2005.  
     4.    Blakely JT, Sinkowitz-Cochran RL, Jarvis WR. Infectious diseases physicians’ preferences for 

continuing medical education on antimicrobial resistance and other general topics. Infect 
Control Hosp Epidemiol. 2006;27:873–5.  

     5.    Galvin JE, Meuser TM, Boise L, Connell CM. Internet-based dementia resources: physician 
attitudes and practices. J Appl Gerontol. 2011;30:513–23.  

    6.    Quinn GP, Vadaparampil ST, Gwede CK, Miree C, King LM, Clayton HB, Wilson C, Munster 
P. Discussion of fertility preservation with newly diagnosed patients: oncologists’ views. 
J Cancer Surviv. 2007;1:146–55.  

    7.    Sinusas K. Internet point of care learning at a community hospital. J Contin Educ Health Prof. 
2009;29:39–43.  

    8.    Kuo GM, Ma JD, Lee KC, Halpert JR, Bourne PE, Ganiats TG, Taylor P. Institutional profi le: 
University of California San Diego Pharmacogenomics Education Program (PharmGenEd): 
bridging the gap between science and practice. Pharmacogenomics. 2011;12:149–53.  

    9.    Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin PJ, Montori VM. Internet-based learning 
in the health professions: a meta-analysis. JAMA. 2008;300:1181–96.  

    10.    Ruiz JG, Mintzer MJ, Leipzig RM. The impact of E-learning in medical education. Acad Med. 
2006;81:207–12.  

    11.    Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin PJ, Montori VM. Instructional design 
variations in internet-based learning for health professions education: a systematic review and 
meta-analysis. Acad Med. 2010;85:909–22.  

    12.    Prgomet M, Georgiou A, Westbrook JI. The impact of mobile handheld technology on hospital 
physicians’ work practices and patient care: a systematic review. J Am Med Inform Assoc. 
2009;16:792–801.  

    13.    Kho A, Henderson LE, Dressler DD, Kripalani S. Use of handheld computers in medical 
education. A systematic review. J Gen Intern Med. 2006;21:531–7.  

    14.    Shurtz S, von Isenburg M. Exploring e-readers to support clinical medical education: two case 
studies. J Med Libr Assoc. 2011;99:110–7.  

     15.   Clayman ML, Harper M, Quinn GP, Shah S, Reinecke J. The status of oncofertility resources at 
NCI-designated comprehensive cancer centers. J Clin Oncol. 2011;29 Suppl 15:Abstract 9123.  

    16.    Quinn GP, Vadaparampil ST, Malo T, Reinecke J, Bower B, Albrecht T, Clayman ML. 
Oncologists’ use of patient educational materials about cancer and fertility preservation. 
Psychooncology. 2011;21:1244–9.  

     17.    Schover LR, Brey K, Lichtin A, Lipshultz LI, Jeha S. Oncologists’ attitudes and practices 
regarding banking sperm before cancer treatment. J Clin Oncol. 2002;20:1890–7.  

    18.    Rudd RE, Moeykens BA, Colton TC. Health and literacy: a review of medical and public 
health literature. In: Comings J, Garners B, Smith C, editors. Health and literacy. New York, 
NY: Jossey‐Bass; 1999.  

    19.    Jona K, Gerber A. MyOncofertility.org: a web-based patient education resource supporting 
decision making under severe emotional and cognitive overload. Cancer Treat Res. 2010;
156:345–61.  

    20.    Loscalzo MJ, Clark KL. The psychosocial context of cancer-related infertility. Cancer Treat 
Res. 2007;138:180–90.    

12 Oncofertility Communication Tools for Professionals and the Public



155T.K. Woodruff et al. (eds.), Oncofertility Communication: Sharing Information 
and Building Relationships across Disciplines, DOI 10.1007/978-1-4614-8235-2_13, 
© Springer Science+Business Media New York 2014

           Introduction 

 Fertility preservation is a relatively new fi eld, and as such, few standardized 
guidelines are available to guide clinicians in the care of patients. Furthermore, this 
fi eld presents unique challenges to the implementation of clinical research. Young 
patients who are interested in preserving fertility are generally a heterogeneous 
population. These patients range in age from newborns to individuals in their late 
reproductive years, and they come from a variety of socioeconomic backgrounds. 
They may have a wide range of malignant and non-malignant disorders that are 
treated with various gonadotoxic therapies. Furthermore, these patients often have 
only a short period of time between diagnosis and the start of radiation or chemo-
therapy—often a few days to weeks at most—to pursue fertility-sparing treatments, 
making participation in clinical trials diffi cult and evidence-based guidance scarce. 
Despite these challenges, the number of studies published in the area of fertility 
preservation is increasing exponentially. Therefore, it is of critical importance that 
clinicians caring for this population stay up to date on the current literature, which 
requires mastery of the concept of evidence-based medicine.  

    The Old Paradigm 

 For centuries, the practice of medicine and medical decision making relied heavily 
on individual clinical experience and on an understanding of pathophysiology [ 1 ,  2 ]. 
Based on this foundation and the nature of their training, physicians were 
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considered to be well equipped to judge the effi cacy of new tests or procedures. 
When faced with a clinical question to which he/she did not know the answer, the 
clinician would refl ect on his knowledge of pathophysiology, refer to a textbook, 
or consult a more senior colleague. As a result, patient care decisions were often 
made based on individual biases instead of scientifi c methods or objective data. 

 Evidence-based medicine emerged during the late twentieth century and is gen-
erally considered to be a paradigm shift in the way that clinicians make decisions 
about patient care [ 1 ]. This new paradigm highlights the critical importance of 
utilizing objective data to guide medical decisions [ 1 – 3 ]. Three principles are 
emphasized. First, by relying on systematically recorded and reproducible data, 
physicians can minimize bias and increase their confi dence in the certainty of a 
diagnosis or test result. In the absence of systematically collected data, physicians 
must rely on clinical judgment, recognizing that their individual experiences may be 
misleading. Second, while understanding pathophysiology of disease is necessary 
for the practice of medicine, it is not suffi cient for clinical decision making. Third, 
the correct interpretation of systematic observations requires knowledge of the rules 
of evidence.  

    What Is Evidence-Based Medicine? 

 Broadly speaking, Evidence-Based Medicine (EBM) is a tool for solving clinical 
questions. When evidence-based medicine was fi rst introduced in the 1990s, it was 
defi ned as “the conscientious, explicit, and judicious use of current best evidence in 
making decisions about the care of individual patients” [ 4 ]. This defi nition was later 
refi ned to include the critical role of the patient in his or her health care decisions. 
Evidence-based medicine is now defi ned as a systematic approach to clinical 
problem solving that allows “the integration of the best available research evidence 
with clinical expertise and patient values” [ 5 ]. This concept can be understood more 
completely by considering the EBM triad (Fig.  13.1 ). This diagram emphasizes the 
concept that EBM occurs at the intersection of individual clinical expertise, the best 
external evidence, and patient values and expectations. Each of these components is 
essential for making good clinical decisions in patient care.

  Fig. 13.1    The evidence 
based medicine triad       
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   Some have the perception that EBM is only possible when excellent evidence 
exists, i.e., randomized trials and meta-analyses. Because fertility preservation is 
a young discipline with very limited randomized trial data, some would argue that 
EBM is not possible for this fi eld. However, it is important to understand that 
while randomized trials and meta-analyses are the gold standard of evidence, 
EBM involves utilizing the best  available  evidence in clinical decision making. 
Thus, the lack of randomized trials should not be a barrier to use of the medical 
literature and EBM.  

    Asking Clinical Questions: The PICO Model 

 One of the fundamental tools used in EBM is the generation of an important clinical 
question that is targeted to address a specifi c clinical situation. A literature search is 
then performed to assess the quality of the evidence on this topic. Physicians make 
two critical mistakes when searching the literature. The fi rst is performing a search 
with broad terms, which yields hundreds of results. On the other hand, some 
perform searches that are so specifi c that the search yields no results. For this 
reason, generating an appropriate clinical question is paramount in order to effi -
ciently identify the most relevant literature. 

 “PICO” is a commonly used mnemonic to facilitate generation of a robust clinical 
question [ 3 ,  5 ,  6 ]. 

 “P” stands for Patient, Problem, or Population. Who are the patients that you are 
interested in learning about? What is the particular medical problem or population 
that your clinical query addresses? 

 “I” stands for Intervention, which includes the treatment, exposure, diagnostic 
test, or prognostic factor that you are interested in studying. 

 “C” stands for Comparison. Are you interested in comparing two treatment 
regimens or two different diagnostic tests? What is the main alternative to interven-
tion that you are interested in exploring? In some cases, there will not be a compari-
son group. 

 “O” stands for Outcome. What is the result that you are interested in? What is the 
outcome of the exposure? Generally, patient-centered outcomes are preferred if data 
are available. 

 Let’s consider the following clinical scenario: A 28-year-old nulligravid female 
presents for a fertility preservation consultation. She was recently diagnosed with 
breast cancer and desires to pursue controlled ovarian hyperstimulation and oocyte 
cryopreservation. However, she is concerned that in vitro fertilization will increase 
her chance of recurrence. What do you tell her? Our PICO components are:

    P atient: Young women with breast cancer  
   I nvention: Fertility preservation via controlled ovarian hyperstimulation  
   C omparison: No fertility preservation  
   O utcome: Breast cancer recurrence    
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 Using the PICO format, we can generate the following clinical question: “In 
young women with breast cancer, does fertility preservation via controlled ovarian 
hyperstimulation increase the risk of breast cancer recurrence compared to no fertil-
ity preservation?” We can then use this clinical question to search the literature for 
related citations. Most clinicians turn to PubMed for their search; however, there are 
several EBM databases that may facilitate identifi cation of high-quality, evidence- 
based data, including the Cochrane Library, the United States Preventive Services 
Task Force (USPSTF), InfoPOEMS, and others.  

    Grading the Evidence 

 Once the literature search on a specifi c medical question is complete, the body of 
evidence must be systematically and objectively evaluated. Several rating scales 
have been developed to help medical professionals evaluate the quality of the 
evidence for a particular study or practice guideline. The best known rating scale 
was fi rst described by the USPSTF in 1989 [ 7 ]. Under this system, the evidence is 
assigned a score of I to III based on the design of the studies that contributed to the 
recommendation. The highest level of evidence is scored as I and includes at least 
one properly designed randomized controlled trial. Controlled trials without ran-
domization, cohort studies, and case–control studies are described as level II. 
Evidence from expert opinions or cases reports is deemed to be the lowest level 
of evidence and is given a score of III (Table  13.1 ). Recommendations that are made 
after review of the evidence are assigned a letter grade of A, B, or C based on the 
highest level of evidence used to generate the recommendation.

   In 2007, the USPSTF updated their evaluation system. Under the new system, 
the quality of evidence is graded on a three-point scale, in which evidence is 

   Table 13.1    Evaluation system of the United States Preventative Services Task Force prior to 
May 2007   

  Quality of evidence  
 I Evidence obtained from at least one properly designed randomized controlled trial 
 II-1 Evidence obtained from well-designed controlled trials without randomization 
 II-2 Evidence obtained from well-designed cohort or case–control analytic studies, preferably 

from more than one center or research group 
 II-3 Evidence obtained from multiple time series with or without the intervention. Dramatic 

results in uncontrolled experiments also could be regarded as this type of evidence 
 III Opinions of respected authorities, based on clinical experience, descriptive studies, or reports 

of expert committees 

  Strength of recommendations  a  
 Level A—Recommendations are based on good and consistent scientifi c evidence 
 Level B—Recommendations are based on limited or inconsistent scientifi c evidence 
 Level C—Recommendations are based primarily on consensus and expert opinion 

   a Recommendations are graded based on the highest level of evidence found in the data  
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described as “good, fair, or poor” (Table  13.2 ) [ 8 ]. Unlike the previous system, this 
updated grading system is more accessible, as medical professionals can understand 
it quickly even if they do not have a detailed knowledge of study design. With this 
revision, the USPSTF also provides an updated grading system for recommenda-
tions as well as suggestions for practice for each recommendation.

   Many additional systems for grading the evidence have been developed to better 
meet the needs of clinicians. For example, in 2004, editors from several primary care 
journals developed the Strength-of-Recommendation Taxonomy (SORT) system [ 9 ]. 
This system focuses primarily on patient-centered outcomes, such as mortality, 
quality of life, and symptom improvement, instead of disease-centered outcomes, 
defi ned primarily as surrogate markers. This system is widely used across family 
practice journals and is easy to understand and incorporate into practice (Table  13.3 ).

   Table 13.2    Evaluation system of the United States Preventative Services Task Force after 
May 2007   

  Quality of evidence  
 Good  Evidence includes consistent results from well-designed, well-conducted studies in 

representative populations that directly assess effects on health outcomes 
 Fair  Evidence is suffi cient to determine effects on health outcomes, but the strength of the 

evidence is limited by the number, quality, or consistency of the individual studies, 
generalizability to routine practice, or indirect nature of the evidence on health 
outcomes 

 Poor  Evidence is insuffi cient to assess the effects on health outcomes because of limited 
number or power of studies, important fl aws in their design or conduct, gaps in the 
chain of evidence, or lack of information on important health outcomes 

  Strength of recommendation and suggestions for practice  

 Grade  Defi nition  Suggestions for practice 

 A  The USPSTF recommends the service. There is 
high certainty that the net benefi t is 
substantial 

 Offer or provide this service 

 B  The USPSTF recommends the service. There is 
high certainty that the net benefi t is moderate 
or there is moderate certainty that the net 
benefi t is moderate to substantial 

 Offer or provide this service 

 C  Clinicians may provide this service to selected 
patients depending on individual circumstances. 
However, for most individuals without signs 
or symptoms there is likely to be only a small 
benefi t from this service 

 Offer or provide this service only if 
other considerations support the 
offering or providing the service in 
an individual patient 

 D  The USPSTF recommends against the service. 
There is moderate or high certainty that the 
service has no net benefi t or that the harms 
outweigh the benefi ts 

 Discourage the use of this service 

 I  The USPSTF concludes that the current evidence 
is insuffi cient to assess the balance of benefi ts 
and harms of the service. Evidence is lacking, 
of poor quality, or confl icting, and the balance 
of benefi ts and harms cannot be determined 

 Read the clinical considerations 
section of USPSTF 
Recommendation Statement. If the 
service is offered, patients should 
understand the uncertainty about 
the balance of benefi ts and harms 
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   Other frequently used systems include the Oxford Centre for Evidence-Based 
Medicine and Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) [ 10 ]. While the original USPSTF system is the most widely 
used, clinicians should be aware that other systems are equally valid and can be very 
helpful when evaluating data.  

    The State of Evidence-Based Medicine in Fertility 
Preservation and Oncofertility 

 Until recently, few researchers were interested in the impact of cancer therapies on 
fertility, mainly due to the low rate of long-term survival. However, with vast 
improvements in cancer treatments and survival rate over the past decade, patients 
and health care providers have started to focus more attention on the long-term 
medical issues that cancer survivors face, including infertility. Moreover, improve-
ments in reproductive technologies have expanded the options available for fertility 
preservation in reproductive-age individuals who face gonadotoxic treatments for 
malignant or non-malignant conditions. As oncofertility has gained attention, there 
has been more research conducted in this area, and there has been a steady rise the 
number of articles with the keyword “fertility preservation” published in the last 10 
years (Fig.  13.2 ).

   While the data in some areas of fertility preservation are limited, the literature in 
other areas of oncofertility research has evolved rapidly, moving from Level III 
evidence to Level I evidence. For example, in 1986, a case report published in 
 Lancet  described the fi rst human birth from a cryopreserved oocyte (Level III 
evidence) [ 11 ]. During the next 2 decades, observational data were reported for a 
variety of clinical questions, including clinical outcomes with cryopreserved 
oocytes vs. fresh oocytes [ 12 ,  13 ], pregnancy rates with cryopreserved oocytes 
based on maternal age [ 14 ], and rates of birth defects in children conceived using 
cryopreserved oocytes (Level II evidence) [ 15 ]. Finally, between 2008 and 2011, 
four randomized controlled trials were published that compared implantation rates 

   Table 13.3    Strength-of-recommendation taxonomy (SORT)   

 Code  Defi nition 

 A  Consistent, good-quality patient-oriented evidence a  
 B  Inconsistent or limited-quality patient-oriented evidence a  
 C  Consensus, disease-oriented evidence a , usual practice, expert opinion, or case series 

for studies of diagnosis, treatment, prevention, or screening 

   a Patient-oriented evidence measures outcomes that matter to patients: morbidity, mortality, symptom 
improvement, cost reduction, and quality of life. Disease-oriented evidence measures immediate, 
physiologic, or surrogate end points that may or may not refl ect improvements in patient outcomes 

(e.g., blood pressure, blood chemistry, physiologic function, pathologic fi ndings)  
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and clinical pregnancy rates in cycles utilizing vitrifi ed oocytes vs. fresh oocytes 
(Level I evidence) [ 16 – 19 ]. Based on the quality of the current data (Grade A), 
the American Society for Reproductive Medicine (ASRM) recently reclassifi ed 
oocyte cryopreservation, moving it from an experimental procedure to an estab-
lished technique [ 20 ]. This example illustrates how EBM has been used to inform 
clinical decision-making in fertility preservation. 

 On the other hand, ovarian tissue cryopreservation is still in early stages of 
development, and the data available today are limited to case reports of live births 
from this technique (Level III evidence). While these reports are encouraging, the 
number of women attempting pregnancy via ovarian tissue cryopreservation is 
unknown at this point. While there may never be randomized controlled trials for 
this procedure, large, prospective observational studies comparing pregnancy rates 
among those who used transplanted tissue vs. those who did not will undoubtedly 
be conducted and will provide valuable information to inform clinical decisions 
using EBM. 

 As the fi eld of fertility preservation evolves, there are three critical factors that 
must be in place to ensure that clinical decisions are based on strong evidence. 
First, high-quality research must be conducted and published. Given the heteroge-
neous nature of the fertility preservation population, it is likely that successful 
completion of high-quality research with patient-based outcomes will require col-
laboration between institutions to enroll suffi cient participants. Second, substantial 
funding must be available to conduct these high-quality studies in an environment 
where fertility preservation research is a high priority. Finally, it is critical that 
clinicians possess strong EBM skills so that they can easily access emerging data, 
interpret the data correctly, and use the data when making clinical decisions with 
their patients.  

  Fig. 13.2    Number of articles retrieved by year in PubMed with keyword “Fertility preservation.” 
Accessed January 3, 2013       
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    Evidence-Based Medicine and Physician Education 

 Because fertility preservation is a rapidly evolving fi eld, it is of critical importance 
that physicians caring for this patient population pursue continuing medical education 
(CME) and have access to the most up-to-date information. How do we ensure that 
physicians continue to be educated and are informed of the latest data regarding 
standards of care? Given the multidisciplinary nature of the patient care team in 
fertility preservation and oncofertility, how do we ensure that educational tools are 
utilized by all providers? To address these issues, we must fi rst consider some fun-
damental questions. How do doctors learn best? What are the most effective tools 
for teaching physicians? Do physicians prefer lecture-based formats or case-based 
instruction? 

 The question of how to deliver effective CME to physicians has been explored 
extensively. In 1995, Davis et al. conducted a systematic review summarizing the 
impact of educational strategies or interventions on physician performance or health 
care outcomes [ 21 ]. The authors identifi ed 99 randomized controlled trials contain-
ing 160 physician interventions. Of those trials focused on physician performance, 
70 % of interventions resulted in an improvement in physician performance in at 
least one major area. However, for trials focused on health care outcomes, only 
48 % of interventions resulted in major changes in outcomes. The magnitude of the 
effect was small to moderate in most cases. Additionally, the authors found that 
attendance at conferences, one of the most widely utilized CME delivery systems, 
was ineffective in improving physician performance. This analysis clearly demon-
strated that CME strategies employed at the time were not as successful as hoped. 

 In 2009, this analysis was updated, and the authors issued recommendations regard-
ing the delivery of CME activities based on their fi ndings [ 22 ,  23 ]. First, the authors 
recommended that the goal of CME activities should be to improve physician per-
formance and clinical outcomes. Second, the authors concluded that instructional 
media utilizing multiple platforms was effective in improving physician perfor-
mance and clinical outcomes. Their data also suggested that physician performance 
may be improved through use of live media alone and that exclusive use of print 
media is not effective. Finally, the authors suggested that effective CME interven-
tions should utilize multiple instructional techniques and include multiple exposures. 

 Other authors have attempted to determine which CME techniques are the most 
effective in terms of altering physician behavior and improving patient outcomes 
[ 24 ]. A systematic review of meta-analyses investigated the effectiveness of eight 
commonly utilized CME tools (Table  13.4 ). The author concluded that interactive 
techniques, including physician reminders, audit/feedback, and academic detailing/
outreach, were the most effective at both improving clinical outcomes and amending 
physician practice patterns. The least effective techniques were use of opinion leaders 
and clinical practice guidelines. The most commonly used CME techniques—use 
of printed materials and didactic presentations—offered little to no benefi t. 
Despite these fi ndings, use of less of effective techniques continues to  dominate the 
landscape of CME offerings.
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       Educational Activities Within Oncofertility 

 A variety of resources—some of which provide CME credit—are available to help 
physicians learn about topics within oncofertility. The Oncofertility Consortium 
hosts an annual conference with didactic sessions as well as hands-on, small-group 
training courses. Additionally, the group conducts a Web-based “virtual grand 
rounds” each month where leaders in the fi eld present recent data and discuss 
advances. These sessions are archived on the Oncofertility Consortium Web site and 
are accessible free-of-charge. Furthermore, the Web site enables clinicians to obtain 
CME credits by accessing the online materials and answering questions from the 
material [ 25 ]. 

 Fertile Hope, an advocacy and support group dedicated to providing cancer 
patients with information about reproductive options, offers risk assessment calcu-
lators and summary tables to estimate the likelihood that a woman will experience 
amenorrhea after her cancer treatment [ 26 ]. The Web site also offers other clinical 
tools, including a detailed summary of fertility preservation options and algorithms 
for management. Finally, there are links to published research studies in a variety of 
areas, links to ongoing clinical trials, and access to printed materials. 

 Practice guidelines for fertility preservation in cancer patients have been pub-
lished by several professional societies, including the American Society for Clinical 
Oncology (ASCO), ASRM, and the British Fertility Society [ 27 – 29 ]. In addition, 

   Table 13.4    Education methods tested by BS Bloom in “Effects of continuing medical education 
on improving physician clinical care and patient health: A review of systematic reviews.”  Int J 
Technol Assess Health Care . 2005; 21(3): 380–385   

 Educational method  Description 

 Didactic programs  Predominantly lectures and presentations that may include question and 
answer periods 

 Information only  Distribution of printed materials alone or as part of lecture sessions 
 Opinion leaders  Those persons recognized locally or nationally as experts who set norms 

for appropriate clinical practice behavior 
 Clinical practice 

guidelines 
 Structured clinical diagnostic and treatment strategies based on synthesis 

of best available evidence, preferably from randomized controlled 
trials and meta-analyses 

 Interactive education  Interactive sessions of participants and presenter or leader. Interactive 
techniques may include role playing, case discussion, and honing 
newly acquired practice skills 

 Audit and feedback  A review of current practitioner clinical practice behavior, usually for a 
specifi ed diagnosis, and recommendations for new clinical behavior if 
warranted 

 Academic (counter-) 
detailing/outreach 

 Utilizes a personal visit by a trained professional to a physician to 
provide best available information on health and medical care 
interventions 

 Reminders  Prompts to the practitioner to provide a specifi c clinical intervention 
under defi ned clinical circumstances 
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ASCO offers online training modules focused on female and male fertility preserva-
tion, with CME credit available [ 30 ]. Similarly, ASRM provides online CME 
courses focused on mature oocyte cryopreservation as well as fertility preservation 
strategies for men [ 31 ]. Finally, through The Endocrine Society, physicians can 
access online educational materials and prerecorded lectures detailing fertility pres-
ervation options and the use of assisted reproductive technologies in adolescents 
and young adults [ 32 ].  

    Conclusions 

 Oncofertility is an exciting and rapidly evolving fi eld with the potential to improve 
quality of life for many cancer survivors. Fertility preservation options are being 
extended to reproductive age patients with a range of malignant and non-malignant 
conditions that will be treated with gonadotoxic therapies. However, appropriate 
physician education is critical for improving patient outcomes. Knowledge of the 
principles of EBM, combined with access to high-quality, patient-oriented litera-
ture, will allow physicians to deliver excellent care to patients seeking fertility pres-
ervation services. Ultimately, the utilization of EBM offers providers the best 
chance to optimize the reproductive health and fertility preservation options for 
individuals facing gonadotoxic therapies.

  Online resources for physician education 

    http://oncofertility.northwestern.edu      
    www.fertilehope.org      
    http://university.asco.org/fertility-preservation-issues-aya-females      
    http://university.asco.org/fertility-preservation-issues-aya-males      
    https://www.asrm.org/eLearnCatalog      
    http://www.endosessions.org/portal            
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           Overview 

 Over the last several decades, cancer survival rates have tremendously increased, 
largely due to enhanced early detection and improved therapeutics. What was once 
considered a “death sentence,” now allows survivors to imagine a life after cancer 
with expectations beyond survival [ 1 ]. These medical achievements should be tem-
pered by the resultant gonadotoxic effects. As such, survivorship issues are of 
increasing importance. Fertility loss is of particular concern for the approximately 
135,000 pediatric, adolescent, and young adults (AYA) diagnosed each year [ 2 ]. 
Infertility caused by cancer treatment is  iatrogenic , meaning any adverse condition 
induced by medical interventions including reactions from prescribed drugs or from 
medical and surgical procedures. Iatrogenic infertility is typically caused by cancer 
treatments such as chemotherapy, radiation, or surgical removal of reproductive 
organs. While the focus of this chapter will be specifi c to cancer patients, fertility 
may be compromised by treatments for other conditions such as autoimmune 
disorders. 

 While cancer screening, diagnosis and treatment are commonly covered under 
most insurance plans, fertility preservation (FP) is not, despite growing evidence of 
reproductive dysfunction resulting from treatments [ 3 – 5 ]. Further, many insurance 
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companies will cover treatment for other iatrogenic conditions cause by cancer 
treatment [ 6 ], such as breast reconstruction after mastectomy for breast cancer. 
Patients at risk for iatrogenic infertility are different from patients treated for infer-
tility. Infertility is defi ned as the inability to conceive after 12 months. Cancer 
patients may not have infertility at the time of diagnosis, but they need to undergo 
fertility preservation services prior to initiation of cancer treatments, which may 
impart risk of becoming infertile in the future. For example, a young woman with 
newly diagnosed lymphoma may choose to cryopreserve oocytes before starting 
treatment. Although she may have normal reproductive function at the time, her 
ability to have biological children in the future may be impaired. Therefore, she 
may choose to preserve oocytes to secure her fertility wishes. Even when traditional 
insurance has provisions for infertility treatments, cancer patients are often denied 
coverage because they do not meet the strict criteria of infertility, which limits 
 coverage to those who have been trying to conceive for at least 6–12 months. This 
defi nition excludes most cancer patients attempting to access fertility preservation 
treatment. 

 While there is ongoing discussion and debate about insurance coverage for fertil-
ity preservation at a local and national level, the following sections outline strategies 
that may facilitate assess to fertility preservation services for patients.  

    Preauthorization for Oncofertility Consultation 
and Treatment 

 Most insurance companies have provisions covering consultations with specialists. 
An important component to ensure this coverage is the referral to an oncofertility 
specialist. It is critical for patients and offi ce staff to understand the process to 
receive pre-authorization coverage for consultations with a reproductive endocri-
nologist. These patients benefi t from understanding the full endocrine impact from 
their specifi c cancer treatment and all the potential associated side effects including 
menstrual irregularities, sub-fertility and infertility, sexual dysfunction, metabolic 
disturbances, cardiovascular and bone health. See Appendix  1  for a sample oncofer-
tility referral form. 

 While there may be differences in specifi c procedures for pre-authorization 
across insurance companies, most will have guidelines about the process that are 
accessible via phone or online. Many insurance companies have specifi c pre- 
authorization forms that are available on their Web site that can be faxed to your 
offi ce. Another important component to achieving insurance coverage is the use of 
appropriate diagnosis codes for the visits. The International Classifi cation of 
Diseases (ICD) is the classifi cation system used to code and classify disease states 
and mortality data and was designed to promote international comparability of these 
statistics [ 7 ]. Health care providers use the ICD system to code diagnoses associated 
with particular hospital and offi ce visits, and are used by insurance companies to 
justify coverage for the visit. 
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 For oncofertility patients, it is essential to use the cancer diagnosis as the primary 
diagnosis code for the consultation. In addition, there is a supplementary classifi ca-
tion of factors, known as V codes, which infl uence the patient’s health status and 
contact with health services. In fact, special V codes for fertility preservation have 
been developed and are billable medical codes that can be used on reimbursement 
claims. These V codes should be used for preauthorization and all subsequent visits 
(Table  14.1 ). If a patient wishes to proceed with FP treatment, it will be helpful to 
submit a separate pre-authorization form for the specifi c FP procedure. Often, this 
is coupled with a Letter of Medical Necessity.

       Communication About Medical Necessity 
for Fertility Preservation Procedures 

 Insurance companies often use medical necessity to review benefi ts coverage and/or 
provider payment for services, tests or procedures that are medically appropriate 
and cost-effective for its members. 

 For example, one insurance company, Cigna Healthcare ® , states that the medical 
necessity process is based on health care services that a Physician, exercising pru-
dent clinical judgment, would provide to a patient, and that are:

•    In accordance with the generally accepted standards of medical practice;  
•   Clinically appropriate, in terms of type, frequency, extent, site, and duration, and 

considered effective for the patient’s illness, injury, or disease; and  
•   Not primarily for the convenience of the patient or Physician, or other Physician, 

and not more costly than an alternative service or sequence of services at least as 
likely to produce equivalent therapeutic or diagnostic results as to the diagnosis 
or treatment of that patient’s illness, injury, or disease [ 8 ].    

   Table 14.1    Supplemental V codes for fertility preservation   

 V codes for fertility 
preservation 

 V 26.42  • Encounter for fertility preservation counseling 
 •  Encounter for fertility preservation counseling prior to cancer 

therapy 
 •  Encounter for fertility preservation counseling prior to surgical 

removal of gonads 
 V 26.82  • Encounter for fertility preservation procedure 

 •  Encounter for fertility preservation procedure prior to cancer 
therapy 

 •  Encounter for fertility preservation procedure prior to surgical 
removal of gonads 

  Providers can add these codes to the primary cancer diagnosis when submitting insurance bills. 
Note that these codes can be added to any primary diagnosis, not only cancer, such as rheumato-
logic and hematologic disease, and not gender-specifi c  
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 Oncofertility specialists can submit a comprehensive letter that establishes 
medical necessity, which includes the following topics:

•    Patient name and date of birth  
•   Insurance carrier name and patient identifi cation number  
•   Clinical diagnosis and ICD code  
•   Cancer treatment plan  
•   Side effects of the treatment plan associated with reproductive health  
•   Proposed ICD-10 codes and associated V-codes that you are requesting 

coverage  
•   Case for coverage (see below)  
•   Physician signature  
•   Your contact details    

    Case for Insurance Coverage for Oncofertility Services 

 There are a number of factors that can be included in the letter of medical necessity 
to support insurance coverage for patients. These include [ 9 ]:

•     Guidelines from professional organizations : The American Society of Clinical 
Oncology (ASCO) and American Society of Reproductive Medicine (ASRM) 
promote discussion of fertility impact of treatment at the time of diagnosis and 
have published guidelines discussing the incorporation of oncofertility in cancer 
care.  

•    Iatrogenic Condition : Cancer patients often undergo gonadotoxic treatments that 
are medically necessary to overcome malignancy, but that may impart iatrogenic 
infertility. Cancer benefi ts typically include insurance coverage for the remedy 
of iatrogenic conditions. This includes procedures that are otherwise considered 
elective, such as surgical scar revision.  

•    Right to Parity : This concept is related to  non - malefi cence  meaning to “do no 
harm” and argues that insurance practice should mitigate iatrogenic effects 
caused by cancer treatment.  

•    Benefi t Already Exists : Some patients may have infertility coverage in their 
insurance plans. Although they may not meet the strict criteria for infertility, an 
argument can be made that they are at signifi cant risk of permanent infertility as 
a consequence of cancer treatment. Fertility may be so impaired that assisted 
reproduction will be ineffectual in the future; therefore they will not be able to 
take advantage of this covered benefi t.  

•    Low Usage, Low Cost, and Positive Returns : The at-risk population is small and 
the proportion of insured members that will utilize the service is also small. 
Further, the cost per member per month is low with potential for signifi cant posi-
tive cost offsets in the future. Patients who are unable to pursue FP prior to can-
cer therapy may become subfertile and utilize more assisted reproductive 
resources in the future.  
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•    Avoids Risk of Adverse Selection : The narrow window of time between cancer 
diagnosis and initiation of treatments discourages patients from switching insur-
ance policies to take advantage of a FP benefi t.    

 In addition to diagnostic codes, some insurance companies require a list of 
procedures associated with FP that a patient is seeking insurance coverage. The 
Current Procedural Terminology (CPT) is a universal coding system in which num-
bers are assigned to every medical service a medical practitioner may provide to a 
patient including medical, surgical and diagnostic services. Insurance companies 
use these codes to determine which procedures are covered and the amount of reim-
bursement. Table  14.2  outlines CPT codes for standard fertility preservation treat-
ments that are useful in writing letters of medical necessity (Table  14.2 ) [ 10 ].

    Table 14.2    Standard ICD codes to use for fertility preservation procedures   

 CPT code  Code description 

  Fertility preservation methods  
 77334  Shielding of gonads during radiation therapy 
 58825  Transposition of the ovary(s) 
 57531  Radical trachelectomy 
 89259  Sperm cryopreservation 
 89258  Embryo cryopreservation 
 0059T  Oocyte cryopreservation 
 0058T  Ovarian tissue cryopreservation 
 89335  Cryopreservation, reproductive tissue, testicular/ovarian 
 89240  Experimental/investigational fertility preservation treatments 

  Monitoring and laboratory services  
 76830  Complete pelvic ultrasound with image documentation 
 76857  Limited pelvic ultrasound for follicular monitoring 
 36415  Venipuncture 
 83001  Follicle stimulating hormone 
 83002  Luteinizing hormone 
 82670  Estradiol 
 84144  Progesterone 
 99211  Nursing visit 
 98960  Injection teaching 

  Oocyte retrieval and embryology lab procedures  
 00840  Anesthesia for intraperitoneal procedure 
 58970  Follicle puncture for oocyte retrieval 
 76948  Ultrasonic guidance for aspiration of oocytes 
 89254  Oocyte identifi cation from follicular fl uid 
 89250  Culture of oocytes 
 89251  Culture of oocytes/embryos, < 4 days, with coculture of oocytes/embryos 
 89320  Semen analysis 

(continued)
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   The following codes are typically excluded, but may be possible in other aspects 
of an insurance plan:

•    Assisted reproductive technologies for future conception

 –    Intrauterine insemination (58321, 58322, 58323)  
 –   Thawing of cryopreserved embryos (89352)  
 –   Thawing of cryopreserved sperm (89354)  
 –   Preparation of embryo for transfer (89255)  
 –   Embryo transfer (58974, 58976)     

•   Preimplantation genetic diagnosis (PGD) and other genetic testing (89290, 89291)  
•   Assisted embryo hatching procedures (89253)  
•   Donor egg, sperm or embryos (S4023, S4025, S4026)    

 A Letter of Medical Necessity is a critical aspect of insurance advocacy for 
patients and a letter template is provided in Appendix  2 . Although it does not guar-
antee coverage for fertility preservation consultations or treatment, it may be the 
only opportunity a patient has to successfully appeal.   

    Appeal Process 

 The Affordable Care Act ensures a patient’s right to appeal health insurance deci-
sions, including asking insurers to reconsider its decision to deny payment for a 
service or treatment. Plans created after March 23, 2010 specifi cally spell out how 
insurers must handle the appeal process. The law even permits its members to have 
an independent review organization decide whether to uphold or overturn the plan’s 
decision. The Letter of Medical Necessity and physician referral form are assets 
required for this process. 
 Insurers are required to let its members know:

•    The reason the claim was denied.  
•   The insured’s right to fi le an internal appeal.  

 CPT code  Code description 

 89259  Insemination of oocytes 
 89280  Intracytoplasmic sperm injection (ICSI), when necessary 
 89281  Assisted oocyte fertilization, microtechnique; >10 oocytes 
 89272  Extended culture of oocytes/embryos, when necessary 

  Gamete storage  
 89342  Storage per year, embryo(s) 
 89343  Storage per year, sperm/semen 
 89344  Storage per year, reproductive tissue, testicular/ovarian 
 89345  Storage per year, oocyte(s) 

Table 14.2 (continued)
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•   The insured’s right to request an external review if the internal appeal was 
unsuccessful.  

•   The availability of a Consumer Assistance Program (when their state has one).    

 The law further protects your patients by requiring insurers:

•    To give their decision within 72 h after receiving a request for an appeal regard-
ing the denial of a claim for urgent care. (If the appeal concerns urgent care, you 
may be able to have the internal appeal and external review take place at the same 
time.)  

•   30 Days for denials of nonurgent care not yet received.  
•   60 Days for denials of services already received.    

 Many insurance companies facilitate the appeals process online for its members 
and is historically something your patient must work through independently with 
the support of your Letter of Medical Necessity, summary notes and physician 
referral. Patients can also submit a letter of appeal for fertility preservation on their 
own behalf (Appendix  3 ), in addition to letters of support from patient advocacy 
groups.  

    Insurance Reform: State Laws Related to Insurance 
Coverage for Infertility Treatment 

 Over the past 30 years, 15 states—Arkansas, California, Connecticut, Hawaii, 
Illinois, Louisiana, Maryland, Massachusetts, Montana, New Jersey, New York, 
Ohio, Rhode Island, Texas, and West Virginia—have passed laws that require insur-
ers to either cover or offer coverage for infertility diagnosis and treatment. While 
most these states require inclusion of coverage for in vitro fertilization (IVF), 
California, Louisiana, and New York have laws that specifi cally exclude coverage 
for IVF. These mandates, which are not specifi c to cancer treatments, are illustrated 
in Table  14.3  [ 11 ]. In contrast, states across the nation currently do not require 
insurance coverage for infertility treatments for people who may become infertile as 
a result of cancer or medical treatments.

   To date, three states have introduced legislation proposed to expand existing cov-
erage of infertility caused by cancer treatments. However, none of these measures 
have become law. In 2011, California Assembly member Anthony Portantino was 
the fi rst legislator to author a fertility preservation bill. California Assembly Bill 
428 required health plans and policies to cover “medically necessary expenses for 
standard fertility preservation services when a necessary medical treatment may 
directly or indirectly cause iatrogenic infertility to an enrollee [ 12 ,  13 ]” The 
California Health Benefi ts Review Program analyzed the fi scal impact of this bill 
and estimated an increase premium of $0.03 per member per month. This bill was 
not approved by the state appropriations committee and will be reintroduced at a 
later time. 
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 In 2012, two states attempted to pass legislation for fertility preservation. A bill 
introduced in New Jersey aimed to require insurers to cover medically necessary 
expenses for preventing infertility in  women  undergoing chemotherapy or radiation 
therapy for the treatment of cancer through  oocyte cryopreservation . This differs 
from Hawaii House Bill 2105, which provides coverage for established preservation 
procedures to both men and women who are: (1) of reproductive age, and (2) diag-
nosed with a cancer or undergo cancer treatments that may adversely affect fertility. 
However, the bill identifi es only two specifi c fertility preservation methods— sperm 
and embryo cryopreservation  [ 14 ]. 

 Finally, Senator Claire McCaskill (D-MO) introduced a provision in the National 
Defense Bill which would provide “additional coverage of fertility treatments for 
military members who may require such treatments due to chemotherapy, radiation 
or surgery in order to ensure military service members who face loss of fertility due 
to medical treatments have a chance to preserve their ability to have children.” 

 As the national conversation for expanded insurance coverage to include fertility 
preservation evolves, a number of advocacy groups are actively collaborating with 
key legislators to address this issue. For instance, the Livestrong Foundation and the 
Cancer Legal Resource Center joined together to develop a position statement out-
lining standards for health insurance coverage to address the fertility needs at the 
time of a cancer diagnosis. Key points include statements regarding insurance cov-
erage for standard fertility preservation services for iatrogenic infertility should be 
dependent on a diagnosis of a medical condition requiring treatment that may cause 
infertility, not a diagnosis of infertility; and that all coverage language should be 
written so that when experimental fertility preservation treatments become standard 
practice as determined by appropriate professional societies, they become a covered 
benefi t [ 15 ].     

  Acknowledgement   This work was supported by the Oncofertility Consortium NIH 
5UL1DE019587 and NIH K12-HD001271-13 (LAK).  
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              Appendix 2 

 [Center Letterhead] 
 [Date] 
 [Insurance Name] Review Unit 
 By fax: (999) 999-9999 
 Attn: Appeals 
 RE: Doe, Jane 
 D.O.B: 9-30-1984 
 Blue Cross Blue Shield ID #: 9999999999 
 Group #: 99999 
 To Whom It May Concern: 

 Ms. Jane Doe is a 35-year-old with Stage 4 colon cancer diagnosed in January 
2009. The patient’s plan of care for this diagnosis includes chemotherapy and likely 
subsequent radiation. Many of these therapies that so effectively help increase 
 survival have side effects that may cause the loss of fertility. The patient is not 
 currently infertile but may be rendered sterile by the cancer treatment (a covered 
benefi t under her plan). 

 In preparation for these treatments, the patient saw me in consultation to review 
fertility preservation options as per American Society of Clinical Oncology (ASCO) 
and American Society for Reproductive Medicine Guidelines (Attached). After dis-
cussing the probable impact of the proposed cancer treatment on her fertility, we 
reviewed the range of options available. 

 (Select the appropriate paragraph and delete the others.) 
 After discussing the spectrum of options, based on cancer treatment, age, 

diagnosis and the window of time available to the start of cancer treatment the 
decision was made to bank [oocytes / embryos / ovarian tissue cryopreservation] 
[Oocyte / embryo] banking is the standard of care for fertility preservation for some-
one in her circumstances. 

 After discussing the spectrum of options, based on the cancer treatment, age, 
diagnosis and window of time available to the start of cancer treatment the decision 
was made to perform a fertility sparing unilateral salpingo-oophorectomy and ovar-
ian cryopreservation prior to beginning her treatment. Surgical intervention is the 
standard of care for obtaining ovarian tissue for cryopreservation. 

  Note on Male Patients : This can be customized to include a description of the male 
diagnosis if the male is the patient. Use of sperm banking, donor sperm and/or 
assisted reproductive technologies to treat couples where the man has been rendered 
infertile by cancer treatment is NOT the same as infertility from other causes and 
often covered. 

 Therefore, we request that this treatment as well as related procedures and test-
ing, which have been previously denied, be reconsidered for coverage for this 
patient. As noted, the patient did not present with infertility but this fertility preser-
vation treatment is essential to preserving fertility prior to beginning cancer 
treatment. 
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 If you have any questions or need further information, please do not hesitate to 
contact me. 

 Sincerely, 
 John Smith, MD 
 Lead Physician 
 Center for Advanced Reproductive Services 
 Attachments: 

 1.  American Society of Clinical Oncology Recommendations on Fertility Preservation 
in Cancer Patients. Journal of Clinical Oncology 24: 917–2931, 2006. 

 2.  Fertility preservation and reproduction in cancer patients. Fertility and Sterility, 
Vol. 83, No. 6, June 2005.    

L.A. Kondapalli and A. Crisci
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     Appendix 3 

 Jane Doe 
 22 Fair Avenue 
 Chicago, IL 
 [date] 
 [Insurance Company Name] Review Unit 
 By fax: (999) 999-9999 
 Attn: Appeals 
 RE: Doe, Jane 
 D.O.B: 9-30-1984 
 Blue Cross Blue Shield ID #: 9999999999 
 Group #: 99999 
 To Whom It May Concern: 
 I am a 35-year-old with stage 4 colon cancer diagnosed in January 2009. My plan 

of care for this diagnosis includes chemotherapy and likely subsequent radiation. 
Many of the therapies that so effectively help increase survival have side effects that 
may cause the loss of fertility. I am not currently infertile but may be rendered ster-
ile by the cancer treatment (a covered benefi t under their plan). In preparation for 
these treatments, I met with Dr. John Smith in consultation to review the possible 
impact of my cancer treatment on my fertility and my options for fertility preserva-
tion options as per American Society of Clinical Oncology (ASCO) and American 
Society for Reproductive Medicine Guidelines (see below). 

 (Select the appropriate paragraph and delete the others.) 
 After discussing the range of options available, based on my cancer treatment, 

age, diagnosis and time available to the start of my cancer treatment the decision 
was made to bank embryos. Embryo banking is the standard of care for fertility 
preservation for someone in my circumstance. 

 After discussing the range of options available, based on my cancer treatment, 
age, diagnosis and time available to the start of my cancer treatment the decision 
was made to bank eggs. Egg banking is the standard of care for fertility preservation 
for someone in my circumstance. 

 After discussing the range of options available, based on my cancer treatment, 
age, diagnosis and time available to the start of my cancer treatment the decision 
was made to perform a fertility sparing unilateral salpingo-oophorectomy and ovar-
ian cryopreservation prior to beginning her treatment. Surgical intervention is the 
standard of care for obtaining ovarian tissue for cryopreservation. 

  Note on Male Patients : This can be customized to include a description of the male 
diagnosis if the male is the patient. Use of sperm banking, donor sperm, and/or 
assisted reproductive technologies to treat couples where the man has been rendered 
infertile by cancer treatment is NOT the same as infertility from other causes and 
often covered. 

 Therefore, we request that this procedure as well as related procedures and test-
ing previously denied for coverage be reconsidered. As noted, I do not have 
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infertility but this treatment was essential to preserving my fertility before my 
 cancer treatment could begin. 

 If you have any questions or need further information, please do not hesitate to 
contact Dr. Smith at [Practice Name] or me. 

 Sincerely, 
 Jane Doe 
 References: 

 1.  American Society of Clinical Oncology Recommendations on Fertility 
Preservation in Cancer Patients. Journal of Clinical Oncology 24: 917–2931, 
2006. 

 2.  Fertility preservation and reproduction in cancer patients. Fertility and Sterility, 
Vol. 83, No. 6, June 2005.   
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        Oncofertility is a survivorship issue that affects primarily young cancer patients. 
In the USA, there are more than 550,000 adolescent and young adult (AYA) cancer 
survivors who are between 15 and 39 years old [ 1 ]. While several age ranges have 
been used to describe the AYA population, we use this defi nition, consistent with the 
AYA Oncology Progress Review Group recommendations, to encompass patients of 
reproductive age [ 2 ]. 

 Due to improvements in cancer treatments, the AYA cancer survivor population 
is growing, and research on late effects, including loss of fertility, is needed to 
address and prevent untoward health problems that stem from cancer treatment. 
Oncofertility research efforts, including epidemiologic studies on reproductive 
outcomes and clinical trials on fertility preservation strategies, all require the 
recruitment and participation of young cancer patients. The objective of this chapter 
is to discuss challenges and approaches in research recruitment and dissemination 
in AYA cancer patients. 

    Challenges in Research Recruitment 

 There are a myriad of challenges in recruiting AYAs with cancer, including lower 
disease incidence, limited prior research focus on the population, and immense 
psychosocial changes that occur over young adult life. AYA is a low incidence 
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cancer population. AYA patients constitute 4–5 % of the cancer survivor population 
[ 1 ]. Therefore, while there is a signifi cant overall AYA population, the number of 
young patients at individual medical institutions is limited and a barrier to single 
institution research studies. 

 AYA patients have had less access to clinical trials due to oncology cooperative 
group structures and practice patterns in adult medical oncology. Oncology coop-
erative groups, fi rst developed in the 1950s to 1970s, are credited with improve-
ments in survival because of improved quality-of-care, attention while on trial from 
a broader group of specialized professionals, and the ability to conduct appropri-
ately powered studies across centers [ 3 ]. Cooperative groups are traditionally 
divided between pediatric and adult patients, and AYA patients fall in the gap 
between these two groups. Consequently, AYA patients have been under- represented 
in trials from both groups. For example, greater than 90 % of children younger than 
age 15 diagnosed with cancer are treated at institutions with clinical trials programs 
sponsored by the National Cancer Institute, with 40–70 % enrolled in clinical trials [ 4 ]. 
In contrast, it is estimated that 10 % of patients aged 15–19 and 1–2 % of patients 
aged 20–39 are enrolled in clinical trials in the USA [ 4 ]. In addition, while most 
pediatric patients are treated in academic centers, older AYA patients are frequently 
treated by adult oncologists in a myriad of settings. Most adult oncologists practice 
in the community rather than in academic centers, and as such, access to clinical 
trials is more limited. 

 The AYA population comprises the largest and fastest growing group of underin-
sured Americans [ 5 ]. Nearly one-third of 18–24-year-old Americans are uninsured 
or underinsured. Until recently, parental insurance policies rarely cover young 
patients after age 23, and Medicaid and Child Health Insurance Programs stop 
coverage at age 19. Many jobs fi lled by young people offer limited or no health 
insurance benefi ts. With enactment of the Affordable Care Act, some subgroups of 
AYAs may benefi t, such as those younger than age 26 who may now remain on their 
parents’ private insurance. Indeed, for the fi rst year after initiation of the Affordable 
Care Act, a signifi cant gain in private insurance coverage for the 19–24-year-old 
group has been demonstrated [ 6 ]. However, no increase in insurance coverage was 
demonstrated for young adults older than 26, nor for those without individual or 
family access to private insurance. To date, utilization data are lacking. Without 
appropriate insurance coverage, AYA cancer patients face challenges in accessing 
quality healthcare and continuity of care. As many research studies utilize clinic- 
based recruitment, young patients who lack this interface with medical care would 
not be recruited. 

 Young adult years are a time of high mobility because of education, employment 
opportunities, marriage, shifts in residence, and other personal life changes. This 
mobility renders young adult cancer survivors diffi cult to follow longitudinally, thus 
limiting traditional, regionally based recruitment strategies. It is also possible that 
increased insurance coverage for certain subgroups under the Affordable Care Act 
may not necessarily mean increased utilization as mobile AYAs have limited access 
to regional in-network providers [ 7 ]. 
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  Psychosocial factors : The AYA years are a critical time for maturation and development 
of skills to increase autonomy, capacity for self-awareness, ability to comprehend 
complex and abstract information, and evolving personal relationships, social roles, 
identities, and responsibilities [ 8 ]. Elements of this psychosocial context will affect 
a patient’s inclination and ability to participate in research studies. Most studies on 
psychosocial functioning report encouraging outcomes. However, approximately 
25 % of pediatric cancer survivors demonstrate diffi culties, including neurocogni-
tive defi cits (especially in subjects treated with cranial irradiation and/or central 
nervous system chemotherapy), academic problems, interpersonal diffi culties, low 
self-esteem, anxiety, and features of depression or posttraumatic stress [ 9 ]. Previous 
studies have also suggested that the cultural complexities of the doctor–parent–patient 
communications surrounding sex and fertility may make it diffi cult for an adolescent, 
young adult or their parent/legal guardians to engage in discussions, including those 
on oncofertility research, directly with a healthcare provider [ 10 ]. 

 Of note, until age 18, parental consent is needed in addition to adolescent assent to 
research studies. Preparation for recruitment would need to account for procedures 
to obtain appropriate assent and consent for adolescent patients.  

    Approaches to Research Recruitment 

 Research recruitment strategies range from clinic- to population-based. Different 
approaches provide unique challenges and opportunities. Traditionally, recruitment 
efforts have focused on individual clinics or research cooperatives composed of 
several clinics or research centers. On a broader basis, national cancer registries 
facilitate access to subjects from many regions that could potentially improve 
generalizability of results. The advent of the Internet and social media offers the 
advantage of a wide audience, but at the potential cost of bias, since these users 
represent a self-selected group of patients. How best to harness the power of the 
Internet for study recruitment is still an important unanswered question. 

    Clinic-Based Recruitment 

 Single site, clinic-based recruitment is a common approach to study accrual. 
Medical oncology, surgical oncology, and long-term survivorship clinics are all 
sources of young adult patients. There are multiple advantages to clinic-based 
recruitment. It is possible for direct study involvement by potential participants’ 
healthcare providers. Providers can inform the study team of whether a protocol 
is appropriate, as well as help introduce and/or recruit for the study. It is also pos-
sible to screen and approach all eligible patients presenting to the clinic, limiting 
selection bias. Medical records for treatment summaries can be readily accessed. 
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As well, face-to-face contact with patients can facilitate piloting different recruitment 
approaches and materials and soliciting feedback. This approach requires resources 
for a single site. The primary disadvantage to clinic-based recruitment is limited 
sample size and generalizability of data to the type of population seen at the clinic. 
Secondary disadvantages are limitations in the number of concurrent studies any 
individual patient may participate in, thus further diluting the pool of potential 
participants for any given study.  

    Cooperative Group 

 Cancer cooperative groups afford multicenter recruitment, aiding in achieving 
larger sample sizes. Cooperative group infrastructure partly alleviates substantial 
resources otherwise needed to fund accrual at multiple sites. Rather than devote all 
resources at one site, cooperative group studies take advantage of the ability to 
recruit from dozens to hundreds of clinic sites. The effi ciency gained is in centralized 
coordinating centers for study conduct and data management. 

 As cooperative group studies are based in oncology practices, there are similar 
benefi ts to clinic-based recruitment in terms of provider participation and access to 
medical records. The primary limitations to cooperative groups are an emphasis on 
studies on survival and large investigator teams. Because of focus on trials to treat 
cancer and improve survival, other research areas such as oncofertility may not be 
prioritized. Large investigator groups also result in competition to initiate studies 
through this mechanism. Potential differences in patient care patterns across centers 
can result in heterogeneity in the data set. An example of a multi-institutional study 
of fertility in cancer survivorship is the Childhood Cancer Survivor Study (CCSS) 
[ 11 ]. Through the combined efforts of 27 participating centers, the CCSS is a retro-
spective cohort study that has recruited 40–45 % of 5-year survivors of childhood 
cancer diagnosed prior to age 21 between 1970 and 1986 in the USA. In total, the 
CCSS successfully recruited 57 % of eligible female patients [ 12 ].  

    Cancer Registries 

 Nearly all newly diagnosed cancer cases in the USA are reported to national cancer 
registries, making these databases an important source for population-based recruit-
ment of young cancer patients. Registries such as the Surveillance, Epidemiology, 
and End Results (SEER) Program of the National Cancer Institute in the USA col-
lect population-based information on cancer incidence, patient demographics, pri-
mary tumor location, tumor characteristics and stage at diagnosis, fi rst course of 
treatment, and survival [ 13 ]. Currently, 18 SEER registries cover approximately 
28 % of the US population. Together with the CDC’s National Program of Cancer 
Registries (NPCR), these two registries ensure that 98 % of newly diagnosed cancer 
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cases and 100 % of mortality data are collected in the USA each year. Research 
studies may be conducted in collaboration with these registries where potential eli-
gible patients are identifi ed and contacted by registry personnel to introduce research 
studies, followed by recruitment efforts by the research team. 

 The strength of cancer registries is comprehensive coverage of cancer cases in a 
population. The sample should reasonably represent AYA cases in the general popu-
lation, minimizing selection bias. Because cancer registries cover large areas, 
achieving suffi ciently large sample sizes is feasible. There are several challenges in 
conducting research through cancer registries. Recruiting newly diagnosed patients 
is diffi cult because of lag time between diagnosis and required reporting by medical 
facilities to the registry. Locating patients who are further out from diagnosis can be 
diffi cult in mobile populations as contact information is collected at diagnosis. 
Indeed, lost to follow-up is a major hurdle in the AYA population characterizing 
nearly two-thirds of potential subjects whose contact information is no longer accu-
rate [ 12 ,  14 ]. However, a variety of tracing procedures may be undertaken to locate 
potential participants, from contacting healthcare providers and family members to 
accessing public records such as Voter Registration [ 14 ]. But these tracing procedures 
may be resource intensive. Passing research protocols through institutional review 
boards of multiple cancer registries also can be lengthy. In addition, some studies 
require clinicians’ active consent prior to contacting patients. 

 Recruitment of AYA participants via cancer registries has met variable success 
(7.8–43 %) [ 14 – 16 ]. From these studies, it is evident that response rates differ by 
cancer type, sex, and race. For example, in one study assessing various posttreat-
ment quality of life and healthcare delivery issues demonstrated a 38 % response 
rate for acute lymphocytic leukemia and sarcoma compared to 51 % for Hodgkin’s 
lymphoma. Males, non-Hispanic blacks, and Hispanic patients are signifi cantly less 
likely to participate. Hispanic patients are also more than twice as likely than any 
other ethnic group to be lost to follow-up (32 % vs. 12 % non-Hispanic white and 
14 % non-Hispanic black).  

    Advocacy Groups 

 A number of cancer advocacy groups provide outreach to AYA cancer patients. 
These include large, well-established groups such as the American Cancer Society 
and Livestrong, disease-specifi c organizations such as the Young Survival Coalition, 
and young adult focused groups such as Stupid Cancer and Planet Cancer. In the 
AYA population, these organizations provide an invaluable forum for information 
and peer support. However, advocacy and cancer support group participants may 
not be representative of all cancer patients [ 17 ]. For example, cancer support 
group participants tend to be of higher socioeconomic background and are more 
anxious and distressed [ 18 ]. Depending on the study objectives, results from par-
ticipants derived from advocacy sources may not be generalizable across all AYA 
cancer patients. 

15 Research Recruitment and Dissemination in Young Adults with Cancer



186

 A variety of cancer advocacy groups have supported research recruitment. 
Organizations including the American Cancer Society and Livestrong have recruited 
and followed cancer patients for the organizations’ ongoing cohort studies. There 
are also opportunities to partner with these groups for investigator-initiated studies. 
Advocacy groups can help to disseminate study information and encourage partici-
pation in studies of interest to their constituents via mailings, e-mail, Web site post-
ings, and social media outreach [ 19 ]. Studies have reported recruitment at cancer 
advocacy venues such as the Susan G. Komen Race for the Cure and the American 
Cancer Society Relays for Life [ 20 ]. 

 The advantages to recruitment with the support of advocacy organizations include 
targeting specifi c cancer populations (by disease or age group), outreach to young 
patients who may not interface with the medical community or are lost to follow-up 
by cancer registries, and peer-to-peer dissemination of study information. Dependent 
on the study design, it is possible to have a single establishment’s institutional review 
board protocol to approve national recruitment, in contrast to cooperative groups and 
cancer registry studies. 

 The use of social media for AYA recruitment is a new and powerful method for 
accruing large samples in a time and cost-effi cient manner. Eighty-three percent of 
young adults ages 18–29 use a social networking site of some kind [ 21 ], supporting 
the potential power of social media outreach in facilitating research. For example, at 
the time of this writing, there are over 57,000 “likes” directed at the StupidCancer.
org Web site, where an icon specifi cally links to ongoing clinical trials [ 22 ]. Implicit 
endorsement of the study may encourage followers to learn more about study par-
ticipation. For example, under the “Clinical Trials” tab of the YSC.org (Young 
Survival Coalition) Web site, an introduction states: “Participating in clinical trials 
is one of the most meaningful actions we, as members of this community of young 
women, can take to help each other. Working together with medical researchers, we 
have the power to ensure good data that’s relevant to us all—while answering those 
questions that continue to confound young women and doctors alike” [ 23 ]. The 
increased exposure and advocacy for research offered by social media Web sites is 
a powerful tool to improve study recruitment.  

 Our recent experience with recruitment for a cohort study on reproductive out-
comes demonstrates responses to Facebook posts by Stupid Cancer (Fig.  15.1 ). This 
study asks participants to complete annual Web-based questionnaires and provide 
access to their medical records. Over fi ve bimonthly posts, the number of respond-
ers interested in participation grew; as well, increasing numbers of individuals liked 
or shared the post, which in turn exposes more Facebook users to the study. 
Participants are highly motivated and almost all agreed to contact for future 
studies. 

 The primary limitation is participant self-selection with implications on study 
generalizability. For example, in our study on reproductive outcomes, our study pop-
ulation skews toward higher educational levels, and recruitment of black and Hispanic 
AYA survivors has been more challenging. Moreover, in contrast to registry studies 
where it is possible to compare responders from nonresponders, there is not an estab-
lished method to identify nonresponders in recruitment via social media.   
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    Research Dissemination 

 Similarly, research results can be disseminated on social media Web sites with the 
ability to reach a wide network. Since study participants may have learned of a 
particular study through a Web site, it also makes sense that they would turn to the 
same source for information on research results. 

 However, this powerful ability for information exchange must be carefully used. 
How best to integrate scientists and physicians to ensure accurate and understandable 
content is still being evaluated with real-time activity ahead of best practices recom-
mendations [ 24 ]. Scientifi c fi ndings are usually not presented in their primary format 
for the Internet user to interpret. Rather, Web sites are more likely to take positions 
based on their interpretation of relevant research results, which could have a signifi -
cant impact on the public’s response to a fi nding. Until specifi c standards for the 
reporting of research news are devised with cross-references to credible agencies, 
there does remain a risk of misinterpretation and hype.  

    Conclusion 

 One of the challenges facing oncofertility research in AYA cancer patients is 
successful recruitment. Recruitment strategies in this population require an under-
standing of barriers to research participation, careful consideration of pros and cons 
of various approaches, and, in many instances, harnessing multiple approaches to 
optimize participation. Beyond traditional methods, social media and advocacy 
groups in young adults with cancer may play a signifi cant role in research recruitment 
and dissemination, but more studies are needed to delineate effi cacy and optimize 
these novel approaches.     

  Fig. 15.1    Responses to Facebook recruitment posts by adolescent and young adult (AYA) advo-
cacy group       
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           Introduction 

 Otto von Bismarck is rumored to have quipped that “legislation is like sausage: it’s 
better not to watch it being made” [ 1 ,  2 ]. 1  It may well have been sound advice when 
the laws were made in service of a monarchy without much consideration of the 
views or the desires of the populace. Americans however “have ignored this advice 
and have widely subscribed to the view that a truly democratic people must have 
access to governmental decision-making ….” [ 3 ]. In reality, despite an expectation 
of public participation, the public is often shut off from the legislative process. 
Furthermore, when Congress legislates in areas that deal with science and technol-
ogy, it tends to prove Bismarck right, because it legislates in the dark, without 
understanding the underlying issues or the full impact that legislation is likely to 
have on the progress of science [ 4 ]. 2  In those instances, it truly is better to avoid 
seeing the legislative process. The solution, however, is not to avert our gaze, but to 
improve the process so that the result is as worthy as sausages are tasty. 

 Congress enacts, on a nearly continuous basis, a variety of laws that affect scien-
tifi c research and progress. Some of these laws have an unquestionably positive effect. 
For instance, Congress’ creation of the National Institutes of Health [ 5 ], the National 
Academy of Sciences [ 6 ], NASA [ 7 ], various appropriations to fund groundbreaking 
research [ 8 ], and multitude of other laws have incalculably advanced human 

1   The quote is likely apocryphal, but it is oft-quoted by lawyers and judges alike, despite there 
being no defi nitive proof that Bismarck actually uttered these words. 
2   “[A]ccording to the Congressional Research Service, the technically trained among the 435 mem-
bers of the House include one physicist, 22 people with medical training (including 2  psycholo-
gists  and a veterinarian), a chemist, a microbiologist and 6 engineers.” 
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knowledge, and it is to Congress’ great credit that these laws have been and are 
 continuing to be enacted. However, not all laws that affect the progress of science are 
an unalloyed good. Quite the opposite, often the laws aim to, and in fact do, slow the 
progress of scientifi c research [ 9 ]. 3  The question then is whether the benefi t from 
those laws outweighs the costs imposed on scientifi c progress. At one extreme, one 
may consider the Nuclear Test Ban Treaty [ 10 ]. The treaty certainly had the effect of 
limiting the study of nuclear physics [ 11 ,  12 ]. 4  Yet, there is some value in banning 
nuclear tests, and Congress has attempted to strike a balance between the two [ 10 ,  11 , 
 13 ]. 5  The problem is that too many laws are enacted without any serious consideration 
of these costs and benefi ts, because these laws are considered without the full under-
standing of the impact that they will have on scientifi c research [ 14 ]. 6  

 In Part I, I discuss what the general public is often taught and told about the 
lawmaking process versus the actual reality of the process. According to the civics 
textbooks, the lawmaking begins in a committee where the proposal is carefully 
studied, debated, amended, and voted on, and then the process is repeated on the 
fl oor of the house, and then again, from scratch, in the other house. The reality, of 
course, is much different. First, bills often skip the committee process, and amend-
ments are often added last minute without a chance for a meaningful debate. But 
even where the process is followed as described, it is often hard to describe the com-
mittee hearings as a true deliberative process. Instead, they are often described as a 
“Kabuki theater” [ 15 – 19 ], 7  where the Chair and the Ranking Member designate the 
witnesses they wish to call to support the preformulated position [ 20 ]. 8  Interested 

3   “To give example of legal restrictions on technology is to survey much of modern American law 
…. Food and drug law has become recognized as a discrete area of study that includes cases where 
new products have been delayed in reaching the market or prevented from doing so altogether.  In 
other areas, ranging from communications to computers, regulation is a fact of modern life. At the 
state level, statutes and judicial decisions, concerning, for example, malpractice, products liability, 
and exposure to radioactive materials, have subjected technology to extraordinarily close 
scrutiny.” 
4   “[T]he nuclear weapons problem is one that deeply implicates science and technology. A relevant 
role from modern international law is to come to grips with the possibilities and limitations of sci-
ence and technology in order to provide the goal guidance that is both relevant and steeped in 
realism.” 
5   For example, the United States ratifi ed the 1963 Nuclear Test Ban Treaty [ 10 ], but balked at rati-
fying the new Comprehensive Nuclear Test Ban Treaty [ 13 ]. One of the reasons for the opposition 
to the Treaty was the stated effect on scientifi c testing [ 11 ]. 
6   “ Scientists argue that risks of experimentation in biotechnology cannot be discussed rationally 
unless participants understand the subject matter. … According to many scientists, rapidly-moving 
research simply is not amenable to safety regulations by nonscientifi c decision makers. … Public 
participants in scientifi c discussions tend to be intimidated by scientists, and are hesitant to raise 
technical issues for fear of embarrassment.” 
7   While most criticisms focus on nomination, especially judicial nomination hearings, legislative 
hearings are little different. 
8   “Because of the unique control that committee chairs have over the design and content of hear-
ings—including who testifi es and on what—testimony at hearings may be viewed simply as an 
additional forum for interest group infl uence in the form of witnesses. It is up to the chair to decide 
the extent to which individuals will be heard by the committee or to which their written views will 
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parties cannot provide testimony unless asked to do so by the relevant committee 
[ 21 ,  22 ]. 9  Thus, oftentimes the people with the deepest knowledge, but few political 
skills, are cut out of the process [ 20 ]. 10  The end result is that Congress votes on 
legislation without fully understanding the implications thereof [ 14 ]. The voters are 
also injured in that it is hard to hold Congress accountable if one cannot point out 
that it ignored the views of the scientifi c communities [ 23 ,  24 ]. 11  

 In Part II, I discuss a specifi c example of uninformed legislating and its effect on 
scientifi c progress. The Dickey-Wicker Amendment (DWA) was enacted in 1996 as 
part of the annual appropriation process [ 25 ]. The Amendment bars federal funding 
for any research on a human embryo, which is in turn defi ned as any organism 
“derived by fertilization, parthenogenesis, or any other means from one or more 
human gametes” [ 25 ]. This rider was enacted without any separate vote on the issue 
and was attached to “must-pass” legislation [ 26 ]. It has been reenacted every year 
since 1996 [ 27 ]. The problem is that in enacting this legislation, no one considered 
whether differences between fertilization, cloning, and parthenogenesis exist, and if 
so whether they are of suffi cient magnitude to treat each process differently [ 28 ]. 12  
As it turns out, such differences do exist [ 29 ], yet they were not taken into account, 
precisely because no one asked the right question, and there was no one in the room 
to answer it. The DWA has stymied research in areas such as fertility, assisted repro-
ductive technology, and stem cells, all because of Congress’ basic lack of under-
standing of the underlying scientifi c principles [ 29 ]. 

 Part III of this chapter proposes a solution to the problem. I argue that bills that 
affect the progress of science ought to be evaluated by an independent body similar 
to the Congressional Budget Offi ce (CBO) [ 30 ]. 13  Like the CBO, this body would 
not have any authority to block a bill, but it would be able to “score” it, i.e., provide 
information on the effect the bill will have on research [ 30 ]. In order to accomplish 
its task, this newly created body would be required to provide notice of pending 
legislation and then seek comments from the interested parties, much like what is 

be placed in the committee record…. In general, the committee chair retains power to set the 
agenda and format of any hearings and determine all witnesses in consultation with the ranking 
member of the minority party on the committee.” 
9   “[T]he information Congress receives … is limited by the set of parties invited to participate.” [ 21 ]. 

 Reference [ 22 ] describes a hearing on adult industry where only scientists opposed to pornog-
raphy were invited to participate, but those holding contrary views or who questioned the basis of 
the studies presented to the committee were not. 
10   “[W]itnesses refl ecting minority viewpoints are often heard from last and end up speaking to few 
Members and empty hearing rooms.” 
11   Stating that for electoral accountability, “citizens must have access to information about what 
their government is doing and how decisions have been reached.” [ 23 ]. 

 “Broad availability of information is an essential element of a strong democracy—quality col-
lective decision-making and electoral accountability both depend upon an informed polity.” [ 24 ]. 
12   As discussed below, the bill was written, considered, passed, and signed within 48 h, leaving 
essentially no time to debate the merits of any of its provisions. 
13   Reference [ 30 ] gives a history and the description of the functions of the Congressional Budget 
Offi ce. 
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done in the administrative rule-making process [ 31 ]. 14  The comments would then be 
collected and analyzed with the fi nal report presented to Congress before it votes. 
Congress will continue to be able to vote as it pleases, but with this process in place, 
it will be forced to do so with its eyes wide open. By understanding the full scope 
and the implications for scientifi c progress of the bills it wishes to enact, Congress 
will produce better legislation that is less detrimental to scientifi c progress.  

    The Legislative Process: Myths and Realities 

 Millions of Americans think of the legislative process by reference to Schoolhouse 
Rock’s  I’m Just a Bill  [ 32 ] and Jimmy Stewart’s  Mr. Smith Goes to Washington  [ 33 ]. 
The process that is imprinted in the public’s mind is one with exhaustive debates in 
the committees and on the fl oor where the views of people most likely to be affected 
by the legislation and most knowledgeable in the subject matter provide input to 
Congress before it reaches its decision [ 32 ]. This view is bolstered by Congressional 
Webpages that list committees and their areas of jurisdiction, Congressional mail-
ings touting a particular member’s membership on certain committees that are sup-
posedly relevant to the specifi c concerns of the Congressman’s district, and even 
C-SPAN programming that shows committee hearings where Congressmen and 
Senators hear testimony and question proponents and opponents of proposed bills. 
With such media presentations, the public can be forgiven for thinking that each bill 
undergoes serious scrutiny and debate before being voted on and enacted into law. 
The reality, however, is quite different. 

 In the last few years, Congressional hearings have often been called “kabuki 
theater” 15  [ 16 ,  17 ] or a “dog and pony show” [ 18 ,  19 ]. 16  While the moniker is most 
often applied to the judicial confi rmation hearings [ 16 ,  17 ] the same is true about all 
other hearings [ 19 ]. The hearings are no longer designed to elicit unbiased expert 
testimony to aid the deliberative process, but rather to provide support for preexist-
ing political viewpoints [ 20 – 22 ]. The appearance of witnesses in the Congressional 
hearings is not a matter of right for the public, but a matter of prerogative for com-
mittee chairs and the ranking members [ 20 – 22 ]. The chairman is a particularly pow-
erful fi gure in the committee, with the authority to decide not only which proposals 
are considered and in what order (or for that matter whether they are considered at 
all) but also which witnesses will be called and what will be testifi ed to [ 34 ,  35 ]. 17  

14   Reference [ 31 ] describes the notice-and-comment process in the administrative agencies. 
15   Reference [ 16 ] describes confi rmation hearings as “kabuki” and reference [ 17 ] quotes then- Senator 
Joe Biden describing the hearings as a “Kabuki dance.” 
16   “I fi nd this for me more helpful than a congressional hearing and what some would call a dog and 
pony show, which is what a lot of the hearings turn out to be.”—quoting Rep. Brad Ellsworth. 
17   “Power is particularly concentrated in the hands of committee chairs, who hold sway over the 
committees’ agendas and the bills reported to the fl oor.” [ 34 ]. 

 Reference [ 35 ] notes that committee chairs control the agenda and that “[t]he rules for setting 
the agenda become a powerful means for manipulating a divided legislature to converge on those 
outcomes favored by the agenda setters.” 
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The exercise of this power was on display when the late Senator Jesse Helms, the 
then-Chairman of the Senate Foreign Relations Committee, refused to hold hear-
ings on the nomination of William Weld to be the US Ambassador to Mexico [ 36 ]. 
When even Helms’ Republican colleagues rebelled against this approach, Helms 
was forced to hold a hearing [ 37 ]. However, at that hearing, it was not Governor 
Weld who testifi ed in support of his nomination [ 37 ]. Rather, Helms engaged in a 
soliloquy about the Senate traditions of allowing the committee chairmen to refuse 
to bring up matters for hearings or votes, and then adjourned the hearing when he 
was done [ 38 ]. Ultimately, Weld was never brought up for a vote and his nomination 
was withdrawn [ 39 ]. A committee chairman also has the authority to draft a bill on 
his own and have that bill form the basis of discussions, rather than anything that 
may have been debated in a subcommittee, or during the initial hearings in the full 
committee [ 40 ]. 18  Thus, the chairman has a near-complete control of the scope and 
substance of discussion that takes place in the committee [ 34 ,  35 ]. 

 The modern absurdity of committee hearings is perhaps best illustrated by the 
appearance of the comedian Stephen Colbert in front of the House Judiciary 
Committee in July of 2010 [ 41 ]. Mr. Colbert used the opportunity to mock Congress 
and the process of considering bills [ 42 ]. 19  Mr. Colbert, however, did not just “show 
up” at the hearing room. He was invited by the panel’s chairwoman and Committee 
Chair, the long-serving Representative Zoe Lofgren [ 43 ]. Instead of a real debate on 
the merits of the Farm Bill, the committee (and by extension, the public) was treated 
to a mocking performance of a satirist [ 43 ]. 

 What’s more, committee hearings are rarely fully attended by the committee 
members [ 44 ]. 20  In some ways, this is not surprising given that each member of 
Congress serves on a number of committees [ 45 ]. 21  The supposed deliberations then 
are actually quite often just a show, with most of the work done not out in the open 
by the people responsible to the electorate, but by the staffers [ 46 ,  47 ]. 22  While the 
staffers may consult with experts in the fi eld [ 48 ,  49 ], 23  they need not do so, and 

18   D efi nes “Chairman’s Mark” as a “[r]ecommendation by committee (or subcommittee) chair of 
the measure to be considered in a markup, usually drafted as a bill.” 
19   “David Corn, who writes for the liberal Mother Jones magazine, tweeted ‘Colbert is making a 
mockery of this hearing.’ Republicans were more harsh.” 
20   “The very conduct of the committee hearings undermines any serious examination of the facts; 
attendance is often poor, and during the testimony legislators frequently talk to one another, wander 
in and out to take phone calls, and engage in side conversations with their staff.” 
21   Notes that Congressmen “have multiple committee assignments and, under the best of circum-
stances, have diffi culty giving adequate time and attention to any one of them.” 
22   “The Committee, however, “had not completed the fi nal text of the bill and left the task of drafting 
the appropriate language to its staff.” [ 46 ]. 

 “The drafting can be done by the legislator’s own staff, as Truth-in-Lending was, or by a cen-
tralized staff of one kind or another, such as committee counsel, legislative counsel, or a separate 
research offi ce ….” [ 47 ]. 
23   Staffer “had most recently been reworking a long-pending constitutional amendment drafted in 
consultation with legal scholars, policy experts, and representatives of law enforcement.” [ 48 ]. 

 “Members of Congress and their staffs are most vulnerable to the problematic methods because 
of their reliance on reelection, the often temporary nature of their government service, and their 
ability to have closed door meetings with lobbyists that protect the information they receive from 
outside scrutiny.” [ 49 ]. 
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even when they do consult, because whatever advice is obtained is obtained through 
private communications, there is little chance to test these communications against 
criticism and opposing viewpoints [ 50 ]. 24  Instead, the more likely outcome is epis-
temic closure where a preplanned political outcome is justifi ed by reference to a 
selective presentation of information and arguments [ 49 ]. Congressional commit-
tees are then not the deliberative and fact-fi nding bodies portrayed in Schoolhouse 
Rock videos, but are rubber stamps for pre-written bills. Indeed, courts have often 
disregarded “Congressional fi ndings of fact” 25  [ 51 ] precisely because quite often 
these “fi ndings” are tendentious, open to much dispute, and sometimes are not even 
supported by actual evidence [ 44 ]. 

 This situation would be bad enough, but that is merely the beginning of failures in 
the legislative process. Several additional factors ensure that the bills that come up 
for votes on the fl oor of each house are not subject to full debate, scrutiny, and rele-
vant data. In the House of Representatives, before being reported to the fl oor, each 
bill has to be considered and reported by the Committee on Rules [ 52 ]. Whereas the 
various committees with subject matter jurisdiction are at least nominally special-
ized, with representatives assigned based on specifi c interest in the matters within 
committee’s jurisdiction, and staffers being drawn from the pool of individuals with 
specialized knowledge in these matters, the Rules Committee is a purely political 
tool designed to allow the Speaker of the House to keep control of the bills brought 
to the fl oor [ 52 ]. The Rules Committee’s power over all bills is nearly limitless.

  The [Rules] Committee has the authority to do virtually anything during the course of 
consideration of a measure, including deeming it passed. The Committee can also include 
a self-executed amendment which could rewrite just parts of a bill, or the entire measure. 
In essence, so long as a majority of the House is willing to vote for a special rule, there is 
little that the Rules Committee cannot do [ 52 ]. 

   Despite this power, the Committee does not spend much time considering the 
bills that it reports to the fl oor. Nor does it often hear outsiders’ testimony. Instead, 
the individuals testifying before the Rules Committee are usually other members of 
Congress who urge the committee to allow (or disallow) consideration of certain 
amendments on the House fl oor [ 52 ]. Despite the lack of deep familiarity with the 
bills or the factual background behind the bills, the Rules Committee can and does 
rewrite bills that it considers, even when such bills have been painstakingly devel-
oped in the committee of jurisdiction [ 52 ,  53 ]. This makes the fi nal product even 
less deliberative, and even more political—in the worst sense of the word [ 53 ]. 

 The Senate does not have a counterpart to the House Rules Committee [ 54 ]. 26  
Nonetheless, the Senate has its own methods of skirting committees of jurisdiction. 

24   Notes that the minority party is often unable “to call witnesses or otherwise defi ne the hearing 
agenda.” 
25   Rejecting Congress’ fi nding of facts and noting that they “are substantially weakened by the fact 
that they rely so heavily on a method of reasoning that we have already rejected as unworkable if 
we are to maintain the Constitution’s enumeration of powers.” 
26   The Senate does have a Committee on Rules and Administration, but its jurisdiction is signifi -
cantly narrower than that of its House counterpart. The Senate Committee deals only with the 
administration of the Senate itself, as well as bills on a specifi c, and rather limited issues. 
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The Senate calendar is controlled by the Majority Leader of the Senate [ 55 ]. 27  The 
Majority Leader decides when to call up which bills, irrespective of whether they 
have been fully vetted (or for that matter, vetted at all) by the committee of jurisdic-
tion [ 55 ]. In other words, a bill can be written, introduced, and then immediately 
called up for consideration, thus bypassing any hearings or opportunity (such as it 
is) for interested members of the public to offer their views and criticism [ 55 ]. 28  To 
be fair, the Senate rules do allow Senators to force extended (and nearly limitless) 
debate on any bill, thus providing a bit of a safety check against bills being rushed 
through without due consideration [ 56 ]. 29  That said, the length of the debate and 
speechifying (often to an otherwise empty chamber) 30  [ 57 ] does not necessarily 
enhance the quality of the debate or allow experts and individuals and groups most 
affected by the proposed legislation to offer their views or describe the likely effect 
the proposed legislation will have. 

 Related to the aforementioned problems is the fact that Congress has, over the 
decades, blurred the traditional line between authorizing legislation and appropriat-
ing legislation. Professor Richard Lazarus describes the distinction between the two 
types of bills and the consequences that fl ow from each:

  The decision whether to pass authorizing legislation, such as the Clean Air Act, its detailed 
amendments, or any other kind of substantive legislation, is almost always entirely discre-
tionary. Because relatively few federal statutes … have sunset provisions, congressional 
failure to pass a new authorization statute preserves the status quo. The absence of legisla-
tive action does not create a disruptive legal vacuum. Congress need not formally reautho-
rize either the Clean Water Act or the Clean Air Act after a statutorily prescribed number of 
years for those laws to remain in effect. Hence, those seeking to pass a new authorization 
statute invariably face the heavy burden of demonstrating why a change is necessary. 

 Precisely the converse is true when appropriations legislation is at stake. There is enor-
mous political pressure to pass annual appropriations legislation because, absent its pas-
sage, the status quo is not maintained. Instead, there is a very real threat of a complete 
shutdown of the federal government. If the deadline for the annual appropriations bill is not 
met, then to avoid a shutdown Congress must at a minimum pass a continuing resolution to 
appropriate funds for a few more weeks or months as necessary to keep an agency in opera-
tion until passage of the annual appropriations bill [ 58 ]. 

   As a result of the “must-pass” nature of the appropriation bills, “it is tempting to 
try to attach incidental provisions that otherwise might lack the political momentum 
(or even majority support) necessary for passage.” [ 58 ]. These riders can be quite 
different than stand-alone “substantive” bills, but because they are attached to 
appropriation bills, rather than authorization legislation, they are not considered in 

27   “The Senate gives its majority leader the primary responsibility for deciding the order in which 
bills on the calendar should come to the fl oor for action.” 
28   Notes that Senate Rule XIV allows any Senator to bypass referral to Committee, but because the 
Majority Leader controls the calendar, that power is only effective with respect to the bills that the 
Majority Leader wishes to have debated on the fl oor. 
29   Senate Rule XXII is the rule that permits the process known as fi libuster as it allows the debate 
to be shut off only if three-fi fths of the elected Senators vote to end debate. 
30   “On C-SPAN today, you can watch politicians giving speeches before what look like completely 
empty chambers.” 
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the committee of jurisdiction over the substantive matter; rather, if they are considered 
in the committee at all, it is in the Committee on Appropriations [ 58 ]. Quite often, 
these riders are not even considered in the Appropriations Committee, but are added 
at the last minute, during the fl oor debates and votes [ 58 ]. Again, in either case, the 
legislators are deprived of the considered views of those whom the legislation is 
likely to affect [ 58 ]. 

 A fi nal stage at which bills can be amended without much public input or debate 
is a conference committee formed to negotiate over different versions of a bill 
passed by the House and the Senate [ 59 ]. 31  Much like House of Representative’s 
Committee on Rules, conference committees have an almost unlimited authority to 
rewrite or modify a pending bill [ 60 ], 32  and they can do so in near-total secrecy 
[ 60 ,  61 ], 33  as meetings of conference committees are generally not open to the pub-
lic, at least not for the purposes of giving testimony and illuminating the full scope 
of effects that the bill (or any modifi cations thereto) would have [ 62 ]. 34  

 In short, the informed, deliberative process that the public is taught to expect from 
Congress is quite often anything but that. Instead, the process is quite often much 
more haphazard, ill informed, and subject to hijacking by individuals who may not 
understand the full impact of the very legislation that they support and vote for.  

    The Dickey-Wicker Amendment 

    The Amendment and Its History 

 The above discussion is not meant to suggest that the legislative process is either 
irreparably broken or that the process itself is worthless. Indeed, with respect to 
most matters addressed by the legislature, the legislative process works the way it is 
intended to. Much of what Congress does centers on value judgments about the 

31   “A temporary, ad hoc panel composed of House and Senate conferees that is formed for the pur-
pose of reconciling differences in legislation that has passed both chambers.” 
32   Describes how a conference committee rewrote the 2003 Medicare bills, including reinserting 
the language previously rejected in fl oor votes. 
33   Reference [ 60 ] describes that the conference committee excluded not only the public but even 
Members of Congress with opposing viewpoints. 

 According to Rep. Jerry Nadler, “[t]he conference committee, [dealing with a Patriot Act reau-
thorization] met only once, and only so that members could deliver opening statements. The rest 
of the work of the conference committee consists of Republican staff working behind the scenes to 
draft a compromise bill …. That is to say that the Republican staff of the Senate negotiated with 
the Republican staff of the House.” (Internal quotations omitted) [ 61 ]. 
34   The bill went to the Senate Appropriations Energy-Water Subcommittee, where the second 
Tennessee senator, Jim Sasser, left the language intact. The full Senate voted to remove Duncan’s 
language from the bill, but after the conference committee concluded, the bill returned to the 
Senate with the Tellico exemption again present. The senators, now weary of the issue, voted to 
allow the dam to be completed. 
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appropriate role of government, level of taxation, proper foreign policy, etc [ 63 ,  64 ]. 35  
In those circumstances, Congressional majorities are more concerned with building 
public support for their proposed public policy solutions [ 65 ]. 36  In that posture, 
the “dog and pony” congressional hearings make perfect sense. The hearings here 
are not meant to illuminate the issues for debate, but rather to bolster the political 
support for (or to drum up opposition to) a preformulated political position [ 65 ]. 
It is for this reason that the “courts accord substantial deference to the predictive 
judgments of Congress,” [ 66 ] even when such judgments prove to be wrong. 

 The deference, however, is due only to the  predictive  judgments of Congress, not 
necessarily due to its judgment as to the facts as they already exist in the real world 
[ 67 ]. With respect to these facts, Congress gets much less deference, as it should 
[ 67 ]. Nonetheless, Congress, in making its decisions, does have to rely on its under-
standing of the facts as they do exist in the real world. When the facts are common 
or undisputed knowledge (e.g., the distance between two cities, the number of days 
in a year, the revenues and expenditures of the government in the years past) there 
is not much danger that Congress will misunderstand the content, scope, or import of 
the factual basis (though it may choose to assign whatever weight it chooses to these 
facts). However, when the facts concern complicated scientifi c issues requiring 
specialized knowledge for full comprehension, Congressmen untrained in science 
are unlikely to fully understand either the predicate for their actions or the full effect 
that the actions will have [ 68 ]. 37  As a result, Congress often enacts laws that have a 
devastating effect on the speed and scope of scientifi c progress. It does so not out of 
any malice for scientifi c advances, but out of misunderstanding of the issues. 

 The DWA [ 69 ] is a perfect example of Congress acting without understanding 
the full effect that the legislation would have on scientifi c exploration. Since 1974, 
the federal law had already imposed restrictions on the use of federal funds with 
respect to fetal research [ 70 ]. Those restrictions have been part and parcel of the 
abortion debate and legislative skirmishes [ 71 ]. 38  In the 1990s, however, as scientifi c 
horizons began to expand, and the research began to focus on the earliest stages of 
human development, the ethical and political concerns over such research began to 
extend to not just fetal tissue but also embryonic tissue. The issue was studied by the 
National Institute of Health’s Human Embryo Research Panel, composed of 19 

35   “[E]very statute encapsulates legislative value judgments regarding foreseeable situations at the 
time of enactment.” [ 63 ]. 

 “Whether legislation is generally reasonable largely depends on value judgments that vary 
from nation to nation.” [ 64 ]. 
36   “In order to enact effective securities regulation on the federal level, the Pecora Hearings sought 
to ‘galvanize broad public support for direct federal regulation of the stock markets.’”—quoting 
Joel Seligman, THE TRANSFORMATION OF WALL STREET: A HISTORY OF THE 
SECURITIES AND EXCHANGE COMMISSION AND MODERN CORPORATE FINANCE 2 
(3rd ed. 2003). 
37   Notes that scientists are “unable to translate their ideas into language that Congressmen 
understand.” 
38   “Roe produced a rash of hastily prepared … statutes designed to prohibit the same type of fetal 
experimentation that had occurred prior to recent liberalized abortion laws.” 
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leading scientists and ethicists [ 72 ]. The panel issued its report on September 27, 
1994, and recommended making federal funding available for research using 
“spare” embryos, embryos obtained from consenting IVF patients, embryos created 
specifi cally for research, and research using “parthenotes” [ 72 ]. I will discuss the 
science of parthenotes below, and why the distinction is important despite being 
overlooked by Congress. President Clinton declined to follow the recommendation 
in full, and under the executive order issued in 1994, federal funding was not made 
available for embryos created specifi cally for research [ 73 ]. 39  What is interesting 
about Clinton’s executive order was that it was made after a period of study, com-
ments, and a report by a body of experts [ 73 ]. The fact that the President did not 
fully endorse the recommendations of the expert panel does not diminish the impor-
tance of having had the benefi t of the expert input. 

 Congress, however, was not satisfi ed with the Clinton compromise. In response, 
in 1996, it enacted the DWA [ 29 ], 40  which prohibited funding for any research that 
involved “(1) the creation of a human embryo or embryos for research purposes; or 
(2) research in which a human embryo or embryos are destroyed, discarded, or 
knowingly subjected to risk of injury or death ….” [ 69 ,  74 ,  75 ]. The DWA defi ned 
“human embryo” as “any organism … that is derived by fertilization, parthenogen-
esis, cloning, or any other means from one or more human gametes.” [ 69 ,  74 ,  75 ]. 
Although Congress, like the President, had access to the NIH report, there is no 
evidence that it ever considered either the fi ndings of the report or the distinctions 
drawn therein. The reason is that the DWA, being a “rider” on a must-pass appro-
priations bill, was never debated in any committee or on the fl oor. Instead, it was 
attached to a bill that resolved a longest federal government shutdown in American 
history [ 29 ]. The entire Act was introduced, debated, and voted on in the US House of 
Representatives in less than two-and-a-half hours [ 28 ]. The Senate considered the 
entirety of the bill, including three separate amendments (none of which dealt with 
embryonic research), and voted on it the next day [ 28 ]. President Clinton signed it 
immediately upon Senate’s passage [ 28 ]. This legislative rider has been reenacted 
every year since 1996    [ 76 ]. As with the initial enactment, there is no evidence that the 
amendment was ever debated in any committee or on the fl oor of either house. 

 The DWA and its restrictions became particularly salient in 1998, with the discovery 
of a successful method to isolate and grow human embryonic stem cells in culture [ 77 ]. 41  
Embryonic stem cells are a potential treasure-trove of future research and treatment [ 77 ]. 

39   “On the very same day that the NIH approved the report, however, President Clinton issued an 
executive order forbidding the use of federal funds for embryo research in which embryos were 
created or destroyed.” 
40   “The momentum for a more inclusive ban, however, began a month earlier, when, in the 1994 
elections, Republicans regained control of both Congressional houses. For many of those elected, 
Clinton’s prohibition was not enough.” 
41   “The right-to-life versus scientifi c research fault-line surfaced again in debates over federal funding 
of embryonic stem cell research. That debate began in 1998 when researchers at Johns Hopkins 
University and the University of Wisconsin developed ways to culture human embryonic stem 
cells indefi nitely in the laboratory, opening the door to directing them to produce replacement 
tissue to treat disease.” 
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Three different Presidents have had to issue contradictory executive orders on NIH 
funding of such research [ 78 – 80 ]. The most recent NIH policy, one enacted pursu-
ant to President Obama’s Executive Order [ 80 ], has been challenged in courts as 
contravening DWA’s clear statutory language [ 81 ]. The US Court of Appeals dis-
agreed that the language was suffi ciently clear to allow only one interpretation, thus 
permitting the challenged regulations to stand [ 81 ]. The point is that because 
Congress never debated the DWA, it has never made a record as to what evils it was 
meant to prevent, leaving each administration somewhat free to adopt broad or nar-
row interpretation of the law, and fund or not fund various research projects. This, 
of course, is highly detrimental to the scientifi c community which, as a result, is 
plagued by uncertainty over whether research will continue to be funded or whether 
the change in administration will result in a funding cutoff. With scientifi c progress 
dependent on long-term research projects, this state of affairs is hardly ideal.  

    The Science of Parthenotes 

 The DWA is part of the perennial fi ght and debate over abortion and the question of 
when life actually begins [ 82 ]. 42  To be sure, these are not scientifi c issues, and are 
not amenable to any falsifi able experimentation [ 83 ]. 43  As the Supreme Court 
pointed out, even “those trained in the respective disciplines of medicine, philoso-
phy, and theology are unable to arrive at any consensus” as to when life begins [ 84 ]. 
In that sense, DWA’s effect on science and scientifi c exploration is secondary to its 
proponents [ 82 ]. 44  Nonetheless, even those who espouse the view that life begins at 
conception and merits protection from that point in time do not generally take the 
view that research on any cell that contains the full complement of human chromo-
somes is improper [ 85 ,  86 ]. 45  Indeed, opponents of abortion and embryonic research 
often tout research on human non-embryonic cells as a viable alternative to embry-
onic research [ 85 ,  86 ]. The reason for treating embryos (even single-cell ones) 
differently from other cells with full chromosomal complement is the notion that 
embryos, given enough time and the right environment, can develop into full adult 
human organism, whereas other cells cannot do so. It is for this reason that the two 
sets of cells that would otherwise look nearly identical under the microscope are 
accorded a different moral status [ 87 ]. 46  The moral and philosophical aspects of this 

42   Discusses the enactment of DWA as part of the effort “to uphold the sanctity and intrinsic value 
of life, and to prevent the dehumanization and commodifi cation of human life.” 
43   Discusses the lack of scientifi c consensus on the question of when life begins. 
44   “Congress voiced its response as a rider to the appropriations bill and made it clear that benefi cence 
to the embryo rather than utility to the populace should be the governing value.” 
45   Reference [ 85 ] notes that there is “little ethical debate” about the use of adult stem cells. 
Reference [ 86 ] discusses support of various religious groups for adult stem cell research. 
46   States that the reason for much of opposition to embryonic research stems from the fact that 
“some view embryos as human persons with the same moral status as adults and children.” 
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valuation, however, are undergirded by a purely factual scientifi c inquiry: Can this 
particular cell develop into an adult human organism? If so, then, and only then, does 
it stand on a higher moral plane [ 87 ,  88 ]. 47  Thus, in order to make that judgment, an 
individual needs to be familiar with the answers to certain basic scientifi c questions. 
Unfortunately, the Congress that enacted the DWA (and subsequent Congresses) 
never considered this issue when they enacted the broad funding prohibition that 
covered research on parthenotes [ 69 ]. Had Congress understood the nature and the 
science of parthenotes and parthenogenesis, the scope of the DWA may have well 
been narrower, and the effect on scientifi c exploration less dramatic. 

 Parthenogenesis is a portmanteau [ 89 ] 48  word derived from Greek  parthenos  
meaning  virgin , and  genesis  meaning  birth . The term is used to denote asexual 
reproduction [ 90 ]. Unlike sexual reproduction that involves the contribution of 
genetic materials from both an egg and a sperm, parthenogenesis involves contribu-
tion from the egg only [ 29 ]. This form of reproduction is naturally occurring and is 
common to a number of invertebrate species [ 29 ]. It is also present in all classes of 
vertebrates except mammals [ 29 ]. In non-mammals, this form of reproduction “can 
occur spontaneously (i.e., naturally) as a continuous reproductive strategy or as a 
response to environmental or nutritional changes.” [ 29 ]. In mammals (including 
humans, of course), spontaneous parthenogenesis cannot result in a viable full-term 
offspring because this form of reproduction has been, evolutionarily speaking, 
abandoned [ 29 ]. Instead, when mammalian ova are spontaneously activated, they 
result not in an offspring, but in an ovarian tumor [ 29 ]. Thus, spontaneous “parthe-
nogenesis” can occur in humans, but it is not a genesis or a birth of a new life, but 
rather of cancerous lesions [ 29 ]. 

 Parthenotes (defi ned as ova activated via parthenogenesis) can also be created in 
vitro “through chemical stimuli that mimic fertilization, but the lack of required 
genetic imprinting rules out further development.” [ 29 ]. These “activated” ova do 
begin to divide as if they were fertilized, but the division is halted at an early stage of 
cell differentiation, eventually resulting in the death of the parthenote [ 29 ]. Thus, 
human parthenotes, whether created spontaneously in vivo or during the course of an 
experiment in vitro, are intrinsically incapable of becoming viable human embryos 
[ 29 ]. Their potential for developing into an adult organism is no greater than the 
potential of an unfertilized egg or a tumor cell. Yet, despite this obvious difference 
between parthenotes and embryos, the DWA treats them as one and the same, and it 
does so without anyone in Congress ever explicitly considering this difference [ 69 ]. 

 While parthenotes are not a perfect research substitute for embryos, they do have 
valuable uses. First, because parthenotes involve the initial activation of an ovum, 

47   “Proponents believe  that the embryo’s potential to develop into a human person  confers upon it 
full moral status as a person ….” (emphasis added) [ 87 ]. 

 “Proponents of th[e] view [that embryos have the same moral status as humans], including 
many Roman Catholics, believe that when genetic material is joined  there is a unique potential for 
life , therefore the embryo holds independent moral status and should have the same rights that all 
living people have.”(emphasis added) [ 88 ]. 
48   “You see it’s like a portmanteau—there are two meanings packed up into one word.” 
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they can be used to study the early stages of pregnancy and embryonic development 
[ 29 ]. For instance, it has been reported that implantation of fertilized eggs as part of 
assisted reproductive technology (ART) processes often fails because the egg acti-
vation process does not function properly [ 29 ]. Studying the intricacies of that pro-
cess would help perfect ART processes and ultimately lead to higher rate of success 
with in vitro fertilization and therefore fewer abandoned or “spare” embryos [ 29 ]. 
Next, parthenotes are useful in studying miscarriages [ 29 ]. It has been suggested 
that many miscarriages are due to the “very early loss of nonviable parthenotes 
caused by spontaneous egg activation in the female.” [ 29 ]. Identifying a biological 
marker that differentiates parthenotes from fertilized ova would help study the 
causes of miscarriage [ 29 ]. 

 Third, parthenotes are useful in studying certain tumors [ 29 ]. As mentioned above, 
in mammals, spontaneous in vivo parthenogenesis leads not to an offspring, but to a 
gonadal tumor [ 29 ]. Despite tremendous advances in knowledge about cancer causes 
and treatments, ovarian cancer is still one of the most complicated diseases from 
the viewpoint of its etiology, diagnosis, and progression, as well as treatment [ 91 ]. 
Any advances in understanding cancer processes, its diagnosis, and treatment would 
be valuable for the preservation of both extant human life as well as potential human 
life, by helping to preserve fertility in the affected population. 

 Finally, parthenotes may serve as a source of stem cells akin to those extracted from 
embryos [ 29 ]. It is generally believed that stem cell research can lead to breakthrough 
advances in the understanding and treatment of spinal cord injuries, Alzheimer disease, 
Parkinson disease, and a number of other ailments [ 92 ]. Whereas extraction of embry-
onic stem cells generally involves destroying an embryo, thus raising the concerns 
about the destruction of potential viable human life [ 86 ], extraction of similar stem 
cells from parthenotes avoids these concerns because, as discussed above, parthenotes 
are never viable and will not, under any circumstances, develop into an adult human 
[ 29 ]. Thus, parthenotes can be a point of compromise between proponents of full fed-
eral funding for embryonic stem cell research and opponents of such funding. 

 Yet all of these advances are now precluded because of the broad language of the 
DWA—a provision that was enacted with no debate and no understanding of the 
crucial biological differences between embryos and parthenotes. 

 I do not intend to take a specifi c position on the propriety of embryonic or 
parthenote research because the ultimate outcome of legislative debate is not where 
I think the problem lies [ 86 ]. 49  After all, on any contentious issue, after the votes are 
counted, one side has to win and the other has to lose. That has to happen even if 
there has been the most exhaustive and informative of debates. My point is not that 
the decision on the DWA should have been different either in whole or in part. It 
may very well be that, even after hearing all of the arguments and scientifi c data dif-
ferentiating parthenotes from embryos, Congress would still have enacted the DWA 
in its present form. One reason they could have done so is to create a “fence of pro-
tection” around human life, much like Talmudic scholars impose requirements on 

49   For my views on the embryonic research, see [ 86 ]. 
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observant Jews that go beyond the bare minimum commands of the Torah so as to 
make sure that the actual precepts are not violated [ 93 ,  94 ]. 50  Second, it is quite pos-
sible that even given an identical set of facts, people of different political and religious 
persuasions will, after viewing the facts through their own lens, come to radically 
different conclusions as to what is the “right solution” [ 95 ], and therefore choose not 
to fund parthenote research. Again, whether such a decision would have been a good 
one from the perspective of public policy is not what concerns me at present. Rather, 
my concern is that the decision, whatever it is, should be made after the legislators 
are fully apprised of the scientifi c underpinnings of their proposals and the likely 
effect that the proposal would have on the progress of science and scientifi c research. 
In the next part of this chapter, I suggest how to ensure that this informational and 
deliberative part of the decision-making process actually occurs.   

    The Congressional Science Offi ce and Legislative 
Notice and Comment Process 

    The Congressional Science Offi ce 

 As I discussed in the Introduction, there are three distinct major problems with 
Congressional decision-making, especially when it affects science. First, there is a 
lack of an independent, nonpartisan forum for discussing and evaluating proposals. 
Second, there is a lack of suffi cient training in the subject matter of proposals to fully 
understand their scope, and third, there is no meaningful ability for the public to con-
tribute to the debate and discussion of the proposals. Thus, any system designed to fi x 
the current fl aws would necessarily have to address each of these shortcomings. 
Luckily, there are systems currently in place that can be used as models for address-
ing the shortcomings in Congressional deliberations when it comes to scientifi c 
issues. Specifi cally, the role and function of the CBO is a useful point of departure 
in creating a nonpartisan body of experts to advise Congress on specifi c and technical 
matters for which Congressmen themselves may not have full appreciation. 

 The CBO was created in 1974 by the Congressional Budget Act, to provide 
“independent analyses of budgetary and economic issues to support the 
Congressional budget process. The agency is strictly nonpartisan and conducts 
objective, impartial analysis ….” [ 96 ]. The CBO “produce[s] a formal cost estimate 
for nearly every bill that is ‘reported’ (approved) by a full committee of either House 
of Congress ….” [ 96 ]. The CBO also provides an annual report called “Budget and 
Economic Outlook,” which “includes an economic forecast and projections of 
spending and revenues under current law over the next 10 years.” [ 97 ]. Thus, the 
CBO not only evaluates likely prospective effects of proposed legislation but also 
yearly reevaluates the effect of current policy and estimates the effect of these 
policies if they are continued [ 96 ]. Finally, the CBO “prepares analytic reports at the 

50   Discuss the Talmudic principle specifi cally in the context of cloning debate. 
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request of the Congressional leadership or Chairmen or Ranking Minority Members 
of committees or subcommittees.” [ 96 ]. These reports analyze proposals that may or 
may not be in a form of a formal bill or an amendment, but help Congressmen evalu-
ate ideas that are being discussed either formally or informally [ 96 ]. 

 In producing its reports, the CBO relies on the internal government data available 
from agencies like the Census Bureau, Federal Bureau of Labor Statistics, Bureau 
of Economic Analysis, and Bureau of Justice Statistics [ 96 ]. Government agencies, 
however, are not the sole source of information for the CBO. A particularly interest-
ing aspect of the CBO’s operation is that it “seeks input from outside experts, 
including professors, analysts at think tanks, private-sector experts, and employees 
at various government agencies.” [ 96 ]. This input “complement[s] the knowledge 
and insights of … the agency’s staff.” [ 96 ]. 

 CBO reports are not “binding” on Congress in a sense that an unfavorable CBO 
“score” (i.e., a report that projects that a given proposal would increase the defi cit) 
does not preclude Congress from adopting the proposed bill [ 98 ]. 51  Indeed, Congress 
often votes to enact bills that increase the defi cit [ 99 ]. 52  Nonetheless, the CBO 
reports are discussed during committee and fl oor debates, as well as during election 
campaigns [ 100 ,  101 ]. 53  As a result, politicians, even when they ultimately decide to 
enact a law that is unfavorably scored by the CBO, must take that score into account 
and come up with coherent arguments as to why they voted the way they did [ 102 ]. 54  

 Though there has been some criticism of the CBO’s methods [ 98 ,  103 ], 55  the 
CBO is generally viewed as a nonpartisan body, not beholden to either political 
party [ 104 ]. 56  Indeed, despite the criticism leveled at the CBO, it is generally viewed 
as a neutral arbiter of budgetary disputes (even if certain political actors disagree 
with the underlying methodology) [ 98 ]. 57  The CBO’s estimates are often the center-

51   “In principle, Budget Committee Chairmen could ignore the CBO score or the Congress could 
amend its own rules or the Budget Act to allow the legislative amendment of a CBO score or to 
allow a PAYGO-violating measure to proceed without a supermajority.” 
52   “Despite the requirements [of the Gramm-Rudman Act], Congress took little notice of the 
CBO- OMB report.” 
53   Reference [ 100 ] notes the political effect of a CBO report on various stimulus proposals. 
Reference [ 101 ] quotes then-Sen. John Kerry relying on CBO scoring to criticize President George 
W. Bush’s Social Security reform plans. 
54   Describes different political justifi cations used to support tax cuts enacted during the Bush 
Administration, despite the unfavorable CBO score. 
55   “Capital gains proponents have argued that both the Joint Committee on Taxation and the 
Congressional Budget Offi ce have historically erred in calculating capital gains revenues. 
Opponents of dynamic scoring, on the other hand, argue that CBO estimates of revenue gains from 
new tax provisions have tended to err on the high side …”  [ 103 ]. 

 “[W]ork done by the CBO is credible and subject to intense review and criticism by interested 
parties ….”  [ 98 ]. 
56   Notes that the CBO “has a reputation for impartiality.” 
57   “The near-constant carping by dissatisfi ed members of Congress, interest groups, or journalists 
that the CBO estimates are ‘wrong’ misses the point of the exercise. The CBO score is  deemed  to 
be correct by the agreements on how the budget process is to work, and all legislative rules and 
actions follow from it.” (emphasis in original). 
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piece of political and campaign debates and are relied on by members of both par-
ties to tout their own agenda or to criticize their opponents’ plans [ 100 ,  101 ,  105 ]. 58  
The CBO ensures that it remains a neutral arbiter (and is perceived as such) by 
limiting the political activities of its staff [ 96 ], requiring that the Director of the 
Offi ce be appointed after consultations with the members of the committees having 
jurisdiction over budgetary matters [ 96 ], giving the Director a fi xed 4-year term 
(irrespective of the political vicissitudes of the individuals originally responsible for 
the Director’s appointment) [ 96 ], and seeking input from a variety of outside experts 
[ 96 ]. Additionally, and perhaps most importantly, the CBO makes no policy recom-
mendations to Congress [ 96 ]. Instead, the CBO’s role is limited to evaluating and 
scoring Congressional policy proposals [ 96 ]. 

 The CBO model is a good starting point for the creation of a system that would 
illuminate and evaluate Congressional proposals that would have an effect on the 
progress of scientifi c research. If Congress had a Congressional Science Offi ce (CSO), 
with a mission similar to that of the CBO but focused on matters of science, the 
debates over legislation that has an impact on scientifi c progress would be better 
informed and more substantive. Indeed, a similar congressional offi ce used to exist. 
From 1972 to 1995, an Offi ce of Technology Assessment (OTA) produced studies on 
a wide range of topics from acid rain to payment for physician services and to wood use 
[ 106 ,  107 ]. 59  The OTA was abolished in 1995 by the new Republican majority as part 
of the  Contract with America  [ 106 ,  107 ]. The abolition of the offi ce was criticized at 
the time [ 108 ], 60  and there have been calls to resurrect it [ 106 ,  109 ]. In my view, a resur-
rected OTA would indeed be a good fi rst step; however, the “new OTA,” or as I call it, 
the CSO, should have a somewhat different mission from the original OTA. 

 The OTA prepared reports on scientifi c issues of the day but without being tied 
to any specifi c legislation [ 110 ,  111 ]. 61  Such reports are certainly useful as back-
ground information, and as prods for Congress to act on issues that they might not 
have otherwise considered. Nonetheless, for individuals lacking scientifi c or techni-
cal training (as most Congressmen do) [ 4 ], applying the background information to 
specifi c legislative proposals is often just as diffi cult as acquiring the background 
knowledge in the fi rst place [ 112 ]. 62  For that reason, I am of the opinion that the 

58   “Congress created the Congressional Budget Offi ce and required the CBO to calculate the costs 
incurred over a 4 year period by each bill or joint resolution reported by any committee of the 
House or Senate […]. The point of these disclosure requirements was to furnish Congress with 
detailed information concerning the budget consequences of proposed legislation so that its budget 
consequences form part of the legislative debate, and to provide an external measure of the budget 
consequences of enacted legislation.” [ 105 ]. 
59   Technically, Congress did not “abolish” the OTA, but it cut off all funding to the Offi ce. 
60   Criticizes elimination of the OTA. 
61   Reference [ 110 ] states that “[t]he basic function of the Offi ce shall be to provide early indications 
of the probable benefi cial and adverse impacts of the applications of technology and to develop 
other coordinate information which may assist the Congress.” Reference [ 111 ] gives the Offi ce 
itself the authority to decide what issues to explore and report on. 
62   Notes that in order to be useful to Congress, information must be in a format that “Congress can 
readily understand and apply.” 
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recreated CSO would be more effective if its reports were linked to specifi c legislative 
proposals, rather than general scientifi c issues that may be of interest to Congress 
and the country. On a related note, an offi ce that chooses on its own which subject 
matters to report on and when is more open to the accusation of political bias [ 112 ]. 63  
Even when the science found in the report is sound, and the conclusions drawn true, 
the very act of selecting on which topics to report—and therefore highlight in the 
public’s mind—and which to omit may create an impression that certain issues are 
being given more importance for political reasons [ 112 ]. That is especially true 
when the issues are fairly politically sensitive [ 112 ]. 64  On the other hand, when the 
Offi ce reports on every bill that has passed the committee of jurisdiction, as well as 
on any requests that are made of it by the Chairman and the Ranking Member of 
relevant committees, the Offi ce itself cannot be accused of picking and choosing 
which issues to highlight. Instead, they would be merely a responsive body, helping 
Congress understand both the scientifi c background in the relevant area, and the 
likely impact of the proposed legislation. It would, however, remain entirely up to 
Congress whether and how much weight to give to these reports. What Congress 
would not be able to avoid is the debate over the actual merits of the proposed 
legislation, either in the halls of Congress or on the campaign trail. 

 Additionally, much like the CBO, the CSO would not only report on pending 
bills but also provide a year-end report on how previously enacted bills have actu-
ally worked in the real world. Educated predictions as to the effect that legislation 
will have are certainly a valuable tool for legislators deciding how to vote on a pend-
ing bill, but reporting and evaluating actual effects will help legislators decide 
whether to renew expiring legislation and will also serve as an annual self-check on 
the CSO itself. By cross-checking its predictions with actual outcomes, the CSO 
will be better able to fi ne-tune its evaluative function and insulate itself from any 
charges of partisanship.  

    The Legislative Notice and Comment Process 

 The creation of a CSO, charged with evaluating proposed legislation for impact on 
science, would solve the fi rst problem with current Congressional decision-making 
in the scientifi c arena—the lack of an independent, nonpartisan forum for discuss-
ing and evaluating proposals. However, two additional problems would remain: lack 
of suffi cient training in the subject matter of proposals to fully understand their 
scope [ 109 ], and no meaningful ability for the public to contribute to the debate and 
discussion of the proposals [ 20 – 22 ,  48 – 50 ]. Of course, the staff of the CSO would 
need to have scientifi c, technical, or engineering training, much like the staff of the 

63   Discusses accusations of bias lobbed at the OTA and stating that “[t]he most likely way for bias 
to arise is in the selection of issues to be investigated.” 
64   States that much criticism was directed at the OTA following its negative review of the Strategic 
Defense Initiative—a top Republican priority. 
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CBO must have training in economics. However, with scientifi c knowledge prolif-
erating and progressing at an incredible pace, it would be quite hard to hire enough 
people to cover all possible fi elds of scientifi c exploration, and even if such cover-
age were possible, it is likely that the knowledge of the Offi ce’s staff would grow 
stale with time. Thus, the mere existence of the CSO and quality staff, while going 
a long way to improving the understanding of the scope and effect of the legislative 
proposals, would still be insuffi cient to keep up with the emerging or rapidly chang-
ing science and technologies. Thus, the Offi ce would have to look beyond its own 
internal expertise. I have already discussed that the CBO does just that by seeking 
input of independent experts of various political stripes in making its projections 
[ 96 ]. While that approach is laudable, I do not view it as being suffi cient in the con-
text of evaluating the impact of legislation on scientifi c progress. Furthermore, if the 
Offi ce were able to pick its own experts, especially on highly charged issues (e.g., 
embryonic research, global warming, human subject research) it could again invite 
the accusation of bias. 65  If such an outcome were to come to pass, it would under-
mine the legitimacy of the CSO and its evaluations. Thus, in my view, participation 
in evaluating the impact of proposed legislation on matters of science should be 
broad. Broader engagement would also address the current lack of meaningful 
opportunity for the public to participate in the shaping of the legislative decisions. 
The question is the following: How does one achieve broad participation that results 
in informative and valuable input into the ultimate product—the CSO’s formal eval-
uation of legislative proposals? 

 One way to involve the interested and informed public in crafting legal language 
has been successfully tried in the administrative arena. The Administrative 
Procedures Act (APA) of 1946 [ 113 ] required agencies to give notice to the public 
on proposed rules, to allow the public to comment on the proposal, and to consider 
the comments before issuing a fi nal rule. 66  “[N]otice-and-comment rulemaking 
provides several interrelated benefi ts. It allows all stakeholders in a regulatory deci-
sion to be heard before a decision is made and ensures that the agency responds to 
relevant comments.” [ 114 ]. As the Fourth Circuit very recently pointed out,

  The important purposes of this notice-and-comment procedure cannot be overstated. 
The agency benefi ts from the experience and input of comments by the public, which help 
ensure informed agency decisionmaking. The notice-and-comment procedure also is designed 
to encourage public participation in the administrative process. Additionally, the process 
helps ensure that the agency maintains a fl exible and open-minded attitude towards its own 
rules, because the opportunity to comment must be a meaningful opportunity. 67  [ 115 ]. 

   The agency, of course, “need not respond to every comment so long as it responds 
in a reasoned manner to signifi cant comments received.” [ 116 ]. In other words, the 
agency must simply show that it has considered the views of the public and came to 
a reasoned decision, even if that decision is contrary to views expressed in the 

65   In other words, the focus of bias would move from the level of congressional committees to the 
level of CSO. 
66   Codifi ed as amended in scattered sections of 5 U.S.C. 
67   Internal quotations and citations omitted. 
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comments [ 117 ]. This process has been found to be so successful that there have 
been calls to export it beyond America’s borders [ 118 ]. However, the successes of 
the notice-and-comment procedure can be applied on the home front as well, by 
transplanting it to the legislative arena. 

 Once a bill or a proposal is referred to the CSO for an evaluation and report, the 
CSO would identify provisions that would potentially have an impact on scientifi c 
progress. It would then invite public comments on those provisions. Those most 
familiar with the underlying science, as well as the likely effect that the proposed 
legislation will have on the research in the fi eld, would be able to convey their 
understanding to the CSO via a formal comment. Furthermore, because the com-
ments would be open to the public at large, and not just to select scientists, comments 
centering on ethical implications of the legislative enactments or the research itself 
would also be made. In that way, the CSO would be able to present a full range of 
views of the scientifi c community, including any concerns raised about the propriety 
of certain methods and avenues of research. The CSO would serve as an aggregator 
and a fi lter for this commentary, evaluating, compiling, and summarizing it in a lan-
guage accessible to Congressmen. It is Congress, however, that will ultimately decide 
what weight, if any, to give to the concerns and critique of the individuals and groups 
that have commented on the proposed legislation. 

 Of course, the process would not be identical to that in the administrative agencies. 
Administrative agencies’ rules and actions can be judicially set aside for failure to 
follow the proper notice-and-comment procedure or for failure to consider com-
ments submitted [ 119 ]. 68  No such sanction could be imposed on Congress if it itself 
or its own advisory body failed to fully consider the concerns of the public. After 
all, unlike administrative agencies, which have only whatever authority that was 
delegated to them by Congress, the Congress itself retains sovereign authority to enact 
whatever laws it deems fi t (subject only to the constitutional constraints on its 
power) [ 120 ]. 69  Nonetheless, though the courts would not be in a position to invali-
date congressional laws as “inadequately considered or debated,” the legislative 
notice-and-comment will still have a salutary and constraining function. 

 As an initial matter, the notice-and-comment process will, of necessity, slow 
down some legislative activity because some time will have to be allocated to actu-
ally receive and evaluate the comments. Though it is true that Congress has not been 
a bastion of rapid and effi cient decision-making, it may be a good thing if an addi-
tional brake is placed on legislation that may have a far-reaching negative impact on 
science, technology, and medicine. As Professor Lazarus points out, oftentimes slow-
ing down such laws simply preserves the legislative and legal status quo—stability 
that is usually benefi cial for scientifi c progress [ 58 ]. 

 Second, the notice-and-comment mechanism, by permitting broader public par-
ticipation combined with the reasoned responses from other members of the public, 

68   States that courts shall set aside agency actions that were arrived at “without observance of 
procedure required by law.” 
69   Holds that once Congress attests that the bill was properly passed, the judiciary will not inquire 
into the procedures. 
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the scientifi c community, and the CSO, will lead to a broader acceptance of the 
 legislative outcome [ 106 ]. By giving individuals a real voice in the legislative process, 
Congress will help grow confi dence that at least with respect to issues that turn on 
objective understanding of scientifi c realities and defi nitions, it has considered and 
properly weighed the objective evidence, even if a particular individual disagrees with 
the weight assigned to his or her own comments and arguments [ 121 ]. Additionally, 
under an open notice-and-comment regime, the CSO is less likely to be lobbied or 
captured by special interest groups. If the CSO, like an administrative agency, by its 
rules is required to “respond in a reasoned manner to signifi cant comments received” 
[ 116 ], it will be less likely that a few infl uential individuals or groups would be able 
to sway the Offi ce’s views. Indeed, to the extent necessary, the Offi ce can anonymize 
the comments (beyond the educational and experience qualifi cations) so as not to be 
swayed by any personal connections or partisan leanings of the commenter. The fact 
that the CSO would not offer any policy prescriptions, but will limit itself only to 
analyzing legislation, will further insulate it from the danger of capture. 

 Next, and related to the second point, ignoring clear and specifi c criticisms and 
warnings issued by a neutral, nonpartisan body would serve as good fodder for 
intra-Congressional criticism, as well as campaign commercials. Much like how 
candidates are consistently criticized in campaign ads for disregarding the opinion 
of the CBO and voting for additional spending or tax cuts that have been scored as 
adding to the defi cit [ 100 – 102 ], so too will candidates be criticized for adopting 
legislation that the CSO warned would lead to slowing of scientifi c progress. This 
will be an especially potent tool if in its “progress reports” the CSO reconfi rms its 
initial predictions. 

 Finally, to the extent the courts consider the “legislative history” of any particular 
enactment, especially when applying the  Chevron  analysis [ 122 ] to the administra-
tive interpretations of the law (as was the case with  Sherley v. Sebelius  [ 81 ]), or 
when attempting to fi gure out whether a particular interpretation would be an 
“absurd result,” subject to the rule of the  Church of the Holy Trinity  [ 123 ], CSO 
reports would be of tremendous help. Courts will actually be able to see whether 
Congress was warned of the “absurd results,” and whether it enacted legislation 
despite such warnings [ 124 ,  125 ]. 70  Similarly, the courts (and administrative agencies) 
will be able to better evaluate whether the language and intent of the statute are indeed 
ambiguous, or whether the particular problem, in all its details, was considered by 
Congress, and a defi nitive decision was reached.  

    Anticipated Criticisms and the Responses 

 Had the proposed notice-and-comment followed by a full CSO report procedure 
been in place in 1996, the DWA may have encountered a different fate. On one 

70   Reference [ 124 ] is arguing that despite majority’s view that a different outcome would lead to 
“absurd results,” “[t]he legislative branch fully considered the possibility of [such results] and took 
that risk advisedly.” Judge Cardamone’s view was vindicated by the Supreme Court [ 125 ]. 
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hand, it is true that the legislative vehicle to which the DWA was attached was con-
sidered, voted, enacted by Congress, and signed by the President in less than 48 h, 
thus leaving very little time for any, much less exhaustive, debate on the riders 
attached to the bill [ 28 ]. Furthermore, given the “must-pass” nature of the bill and 
the background of the government shutdown that the bill was attempting to resolve, 
there was likely no appetite to debate the particulars. Thus, it is unlikely that the 
process I am proposing would have had much impact at that initial stage. Indeed, 
this criticism can be generalized to argue that the process I am proposing is unlikely 
to solve many problems, and will accomplish little more than creating another 
government bureaucracy that will succeed only in the proliferation of reports that 
no one reads. While certainly my proposal is not a panacea to legislation gratu-
itously injurious to the progress of science and scientifi c research, it is an improve-
ment over the current process. In the case of the DWA, though Congress attached 
the rider to an emergency, must-pass bill, it does not mean that (a) the proposed 
system would have had no impact at all on the likelihood of DWA being enacted, or 
(b) that the DWA would have continued to survive, essentially unchanged, to the 
present day. 

 It is certainly the case that when operating under exceedingly narrow time con-
straints, the proposed CSO would not be able to engage in a full-blown notice-and- 
comment period, analysis of comments received, and creation of a comprehensive 
report for Congressmen to debate and consider. But such situations arise presently 
both in Congress and in the administrative agencies. The CBO often has to work 
under very tight time constraints to produce cost estimates for last-minute budgetary 
compromises [ 126 – 128 ]. 71  Perhaps such reports are not as comprehensive as the 
reports that allow for more detailed study, broader consultations, and deeper refl ec-
tion. But such reports are still given signifi cant weight by Congressmen and eventu-
ally the electorate. There is no reason to believe that the CSO would be unable to 
produce its own reports and estimates on an expedited basis, even if in those cases 
they would have to forgo the notice-and-comment mechanism. Similarly, administra-
tive agencies also occasionally issue rules and regulations without engaging in the 
notice-and-comment process. The APA permits agencies to forego the process in 
“emergency situations” [ 129 ,  130 ]. 72  This exception recognizes that though notice-
and-comment is important, agencies do have their own expertise and can, in 
exceptional circumstances, be allowed to rely on that expertise alone [ 131 ]. 73  

71   The estimate was prepared on January 1st, the very same day the Senate passed the bill [ 126 ]. 
The actual text of the bill was only agreed upon the previous day [ 127 ]. 

 Reference [ 128 ] is the amendment by Sen. Reid to strike all previously considered text and 
substitute the text of the amendment. 
72   Reference [ 129 ] permits agency to forego the notice-and-comment process “when the agency for 
good cause fi nds … that notice and public procedure thereon are impracticable, unnecessary, or 
contrary to the public interest.” Reference [ 130 ] states that “[P]romulgation of order without 
notice-and-comment procedures under 5 U.S.C. § 553(b)(B) is proper only if the agency concludes 
there is an ‘emergency situation … [where] delay would do real harm’.” 
73   Notes that in a situation where emergency environmental regulations are called for, the relevant 
agency would “exercise its own expertise in environmental matters.” 
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These exceptions are generally permitted only when the promulgated rule is temporary, 
with the permanent rule subject to the full scope of the APA procedures [ 132 ]. 74  

 Likewise, legislative riders on annual appropriation bills remain in effect only for 
so long as the underlying bill does, and because annual appropriation bills never last 
more than 1 year, neither do restrictions contained therein. Thus, though the initial 
restriction may have been enacted under emergency circumstances leaving no time 
for full public participation in the CSO process, nothing would prevent the CSO 
from conducting a full notice-and-comment procedure in anticipation of the rider 
potentially being renewed in a subsequent year. Thus, though in emergency circum-
stances similar to the ones that attended the passage of the DWA, the initial report 
would potentially be truncated and somewhat superfi cial, in the long term, the pro-
cess would still provide the benefi ts that I have previously identifi ed. Relatedly, the 
CSO would be charged with not just making reports on pending bills but also pro-
ducing year-end estimates on the effect of all statutes presently in force (as they 
relate to science and technology)    have. Thus, even if there were no opportunity to 
provide notice-and-comment at the time of a bill’s initial consideration, there would 
still be an opportunity to comment on how the enacted bill has  actually  affected the 
progress of science, thus permitting Congress to reconsider the bill’s scope when it 
comes up for reauthorization. Had this process been in place, the public would have 
had over a dozen annual opportunities to comment on the scope and effect of the 
DWA and explain the difference between parthenotes and embryos. Congress, 
presented with formal report from the CSO, would then have had an opportunity 
to debate and rethink the renewal of the Amendment as originally written. (Of 
course, Congress may well have remained unpersuaded, but at least Congressmen 
would have to justify their approach to each other and/or their constituents.) 

 The second objection to the proposed system—and one that also casts doubt on 
the proposition that, had the system been in place, the DWA would have likely 
encountered a different fate—is that there are already ways for Congress to obtain 
detailed reports on matters of science, and that an additional report-producing 
body would do little to change the legislative dynamic. After all, the National 
Institute of Health’s Human Embryo Research Panel did issue a two-volume report 
on embryonic research, and that report did discuss the difference between parthe-
notes and embryos, yet Congress enacted the DWA anyway [ 72 ]. I readily concede 
that Congress could ignore the reports of the CSO just like it ignored the report of 
the Human Embryo Research Panel. I do not, however, agree that the adoption 
of my proposed system would be simply duplicative of existing resources and 
advisory bodies. 

74   “[A]ny administrative action taken in a rare ‘emergency’ situation … need only be temporary, 
pending public notice-and-comment procedures …. [O]nce an emergency situation has been eased 
by the promulgation of interim rules, it is crucial that the comprehensive permanent regulations 
which follow emerge as a result of the congressionally-mandated policy of affording public partici-
pation ….” 
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 I again begin by referring to the CBO. By the time the Congressional Budget Act 
created the CBO, the Offi ce of Management and Budget (OMB) had been in exis-
tence for over half a century [ 133 ]. Yet, Congress saw fi t to establish its own inde-
pendent nonpartisan offi ce. Though the OMB is well respected, it is viewed as more 
partisan than the CBO [ 134 ,  135 ]. 75  It is now the CBO, not its older sibling, the 
OMB, which has grown to be an authoritative arbiter on budgetary matters [ 134 , 
 135 ]. Perhaps this stems from the fact that Congress is by its very nature bipartisan 
(even when a single party has a majority in both chambers) and therefore each party 
has to try to accommodate the other to a certain extent, whereas the Presidency is, 
of necessity, uni-partisan, and the President need not accommodate anyone in 
selecting those of his advisors that are not subject to Senate confi rmation. The same 
dynamic is likely to play out with the CSO. Though Presidents have had various 
bodies advising them on scientifi c and bioethical issues since 1974, each President 
has changed the scope and the focus of these commissions, thus giving the commis-
sions a fl avor of partisanship and allegiance to the appointing Administration’s pri-
orities [ 136 ]. In contrast, the proposed CSO would be charged with reporting on 
every bill having potential impact on science and technology, thus avoiding the 
perception that it is focusing on issues favored by a particular party or individual. 
Furthermore, the various Presidential commissions were designed to recommend a 
specifi c course of action. Indeed, the present Presidential Commission for the 
Study of Bioethical Issues was created explicitly to “offer practical policy options,” 
to the administration [ 136 ]. Commissions with such a charge can be perceived as 
having a stake in the political outcome rather than serving as a neutral evaluator of 
Congressional proposals. That posture necessarily makes these bodies partisan, 
even if not in the traditional Republican-Democratic sense. In my view, such a 
perception would undermine the value of such a body to Congress, and therefore to 
the legislative process. 

 There is another reason that a Congress-based body for evaluating scientifi c 
issues is preferable to that based in the Executive Branch. As Congressman Rush 
Holt pointed out,

   Congress needs access to unbiased technical and scientifi c assessments fi nished in a time 
frame appropriate for Congress,  written in a language that is understood by members of 
Congress, and crafted by those who are familiar with the functions of Congress ….  [M]
embers of Congress do not suffer from a lack of information, [but they] lack time and 
resources to assess the validity, credibility, and usefulness of the large amount of scientifi c 
information and advice we receive as it affects actual policy decisions. The purpose of the 
[former Offi ce of Technology Assessment] was to assist members of Congress in this task. 
It both provided an important long-term perspective and alerted Congress to scientifi c and 
technological components of policy that might not be obvious.  76  [ 109 ]. 

75   Reference [ 134 ] states that members of both parties view OMB as more partisan and more 
“likely to distort its projections of the budget defi cit in accordance with the chief executive’s 
wishes.” 
76   Emphasis added. 
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   Simply put, scientifi c advisors based in the Executive Branch (or independent of 
political branches altogether) are not ideal because they are insuffi ciently familiar 
with Congressional procedures, schedules, and language to serve Congressional 
needs. Furthermore, unless Congress has some level of control over the advisors, it 
cannot demand timely reports on matters that are of importance to Congress, rather 
than those that are of importance to the Executive. 

 Finally, though the various Presidential commissions have done an admirable job 
in soliciting views of a broad range of scientists, ethicists, patients, and others, they 
still lack the formal notice-and-comment format that I am proposing. The formal 
notice-and-comment mechanism with an invitation to participate extended to every 
interested individual, rather than just to those that the commission fi nds to be worthy 
of attention, will improve both the legislative process itself and the public percep-
tion of and confi dence in the process.   

    Conclusions 

 Mark Twain once quipped, “Suppose you were an idiot. And suppose you were a 
member of Congress. But I repeat myself.” [ 137 ]. I am somewhat less cynical about 
Congress than Mark Twain, and I tend to think that the real problem with Congress 
is not idiocy, but lack of digestible, objective, and timely information on complex 
scientifi c and technical issues. In today’s environment, where even scientifi c issues 
are politicized and the public trust in legislators is at an all-time low, we sorely need 
a mechanism that provides unbiased assessment of legislative proposals while 
increasing public participation in the legislative process, diminishing the infl uence 
of special interests, and educating legislators on the complex scientifi c and technical 
issues. An independent, nonpartisan, CSO modeled on the CBO, which would pro-
vide an opportunity for the experts and public at large to weigh in with comments 
on the likely effect of the proposed bills on scientifi c issues, and which would evalu-
ate these comments and produce reports “written in a language that is understood by 
members of Congress, and crafted by those who are familiar with the functions of 
Congress,” would go a long way towards improving the legislative process and 
reducing damage that haphazardly considered legislation can infl ict on scientifi c 
progress. Creating a legislative notice-and-comment process would therefore 
improve legislation and public confi dence and have benefi cial effects on science. 
While Congress may not always defer to the concerns raised by the commenters or 
the staff at the CSO, the improved quality of Congressional debates, and the 
increased accountability that will come with forcing Congress to confront explicit 
warnings from the scientifi c community, will be a marked improvement over the 
current process of legislating in matters of science and technology.     
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           Introduction 

 In this chapter, we will take a look at popular media stories about fertility preservation 
in young cancer patients, reviewing a variety of stories in national newspapers, 
such as  The New York Times ,  The Washington Post , and  USA Today ; National 
Public Radio; national and local network news broadcasts; and news media affi li-
ated Web sites, such as Time.com. A small review of three examples of entertain-
ment (as opposed to news) media follows, including two television shows and a 
popular movie that introduce the concept of oncofertility. The chapter concludes 
with some observations and analysis on how popular media coverage might more 
effectively encourage communication about oncofertility and fertility preservation 
in general.  

    Use of the Term Oncofertility Versus “Fertility Preservation” 
in the Popular Media 1  

 Popular media cover oncofertility, but the stories rarely use the term. A Google 
search of the term “oncofertility” yielded 39,500 hits, but after screening the fi rst 
100, we found that only one was an actual media story about oncofertility 

1   In this chapter, we describe our fi ndings of popular media coverage of oncofertility; I limited my 
review to articles after 2007 when the multicenter Oncofertility Consortium was launched with 
funding from the National Institutes of Health and the term “oncofertility,” coined by Teresa 
Woodruff the year before, began appearing in the popular media. 
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(The Time.com Mother’s Day feature that will be discussed in detail below) [ 1 – 4 ]. 2  ,  3  
The references were dominated by Northwestern University’s Oncofertility 
Consortium, with other hits linking to health and medical Web sites, published by 
academic institutions or advocacy groups. 4  

 Entering the term “oncofertility” in major media Web site search engines yielded 
similar results, with no stories returned in searches of  The Wall Street Journal ,  The 
Boston Globe , and the  Los Angeles Times . The  San Francisco Chronicle  yielded two 
mentions [ 5 ], 5  and  The New York Times  (described below) [ 6 ] and  The Washington 
Post  had one mention each [ 7 ]. The  Chicago Tribune  Web site search yielded more 
mentions [ 8 – 10 ], 6  but because of the way it is archived (with a fi rewall and free 
abstracts), many of the articles were referenced multiple times and the actual num-
ber was fewer than fi ve, beginning with the announcement in September 2007 of a 
$21 million federal grant that established the Oncofertility Consortium at 
Northwestern University [ 9 ], 7  and including a feature on the Consortium’s Saturday 
Academy [ 10 ]. 

 Entering the term “infertility treatment after cancer not experimental” yielded 
3.97 million Google hits, but again, the bulk of the articles weren’t from the popular 

2   This early story on fertility and cancer was a harbinger of the future, describing the then experi-
mental procedure performed by Kutluk Oktay of New York Methodist Hospital in Brooklyn (He is 
now at New York Medical College) in which the ovaries from a cervical cancer patient were 
removed and then strips of ovarian tissue were implanted in her arms before radiation treatment in 
an attempt to prevent premature menopause. The story begins: 

 “In an experimental operation last Thursday that one doctor called ‘great work’ but another 
called ‘preposterous,’ surgeons in Brooklyn removed a woman’s ovaries, sliced them into thin 
strips and implanted them into her arm. The patient, in her 30’s, has cervical cancer, and the reason 
for the seemingly outlandish procedure was to protect her ovaries from the radiation treatment she 
will be getting.” 

 Oktay is quoted in the story speculating that although this patient simply wanted to protect 
herself from osteoporosis and other effects of early menopause, perhaps in the future the treatment 
could lead to successful fertility treatments. The article also said that unlike sperm, eggs could not 
be frozen, which turned out to be incorrect but was accurate in 1999 when the article was 
published. 
3   In her 2004 piece, Grady reported that a woman in Belgium had become the fi rst to give birth after 
having ovarian tissue removed, frozen, and then implanted in her body (as Oktay had speculated in 
her 1999 piece). 
4   See: Fertile Hope Foundation,  www.fertilehope.org ; Oncofertility Consortium at Northwestern 
University,  http://oncofertility.northwestern.edu ; and the related patient-directed Web site,  www.
myoncofertility.org . 
5   This story reports on a 9-year-old boy from Florida who has Ewing sarcoma. Partway through 
chemotherapy, his mother realizes the fertility threat of his cancer treatment and goes to Pittsburgh 
to harvest stem cells that may be able to later produce sperm. 
6   Story about a 17-month-old girl with cancer in Rhode Island who underwent fertility 
preservation. 
7   Announcement of Oncofertility Consortium funding at Northwestern University. 
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media. Searching the fi rst 250 hits, we found fi ve mentions (all discussed in greater 
detail below):

   NBC News.com story featuring Dr. Nancy Snyderman reporting on freezing  ovarian 
tissue [ 11 ].  

   The Huffi ngton Post : Young cancer patients rarely get help, information on fertility 
issues [ 12 ].  

   Chicago Tribune  Lifestyles, Reuters story about women getting less information 
than men about post-cancer fertility [ 13 ].  

  King5.com (Seattle), local television news report on preserving fertility after a can-
cer diagnosis [ 14 ].  

   The Washington Post  AP story on a new surgery to help some men regain fertility 
after cancer treatment [ 7 ].    

 We then entered the term “infertility treatment after cancer,” which yielded 
between nine and ten million hits (varied on different search dates), but of these, 
only three stories on two topics hadn’t come up in the previous search. One, on the 
ABC News medical blog, was headlined “Fertility After Cancer Treatment Aim of 
New Free Program,” and gave an account of the Sher Institutes for Reproductive 
Medicine’s program to treat cancer patients for infertility free of charge. The story 
did not give a location for the patient featured and the center is a large commercial 
fertility group with seven locations nationally [ 15 ]. 

 The other two stories were about a Monash University (Melbourne, Australia) 
study—published in the journal  Molecular Cell —one that appeared in Mail 
Online, the Web site of the UK’s  Daily Mail , under the headline: “Women 
undergoing cancer therapy could still have children thanks to protein break-
through” [ 16 ] and another in  The New Scientist  [ 17 ]. The September 2012 article 
from  The New Scientist  reported research that involved the removal of two pro-
teins from the eggs of women exposed to radiation and chemotherapy [ 17 ]. Of 
all the popular media reports examined, this one was the most technical and was 
based on a press release from the university [posted on EurekAlert   ! (  www.
eurekalert.org    ), the American Association for the Advancement of Science news 
Web site, which is restricted to credentialed science writers but has a public ver-
sion for older news]. 

 The 2009  New York Times  story [ 6 ] was exceptional in that it specifi cally 
mentioned oncofertility, after Teresa Woodruff coauthored a February 2009 
paper in the  New England Journal of Medicine  that reported an estimated 16,000 
women younger than 45 each year learn they have breast cancer [ 18 ]. “Many of 
these young women were planning to have children or contemplating the pos-
sibility. In some, but not all patients, options for the preservation of fertility can 
be explored before the initiation of therapy,” quoting the study’s coauthors, 
Brody writes in her personal health column [ 6 ]. Brody goes on to report the 
launch of myoncofertility.org, led by the Northwestern researchers of the 
Oncofertility Consortium and supported by funding from the National Institutes 
of Health [ 6 ].  
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    The Power of Personal Anecdote: Melissa 
Brown’s Mother’s Day Story 

 Brody’s 2009 column was one of several stories she published over the next 3 years, 
and each followed a similar pattern: an anecdote at the beginning to interest the 
reader, followed by scientifi c information, often based on new studies or guidelines 
from the medical community. In the 2009 story, the anecdote was about Dan 
Shapiro, a 20-year-old college junior whose mother happened to have a waiting 
room conversation with another cancer patient’s mother [ 6 ]. That conversation led 
the young Shapiro to bank sperm prior to treatment for stage 2 Hodgkin’s disease, 
making possible the birth of his two children 9 years after his initial diagnosis, 
writes Brody. 

 At its most robust, popular media can alert young cancer patients and their fami-
lies to the possibilities for preserving fertility despite facing treatments that might 
otherwise make childbearing impossible. When the storytelling is rich, journalists 
can reach this audience in an impactful way. A Mother’s Day feature in May, 2012, 
published in Time Magazine’s online health section, reported the story, “My Sister, 
My Surrogate: After Battling Cancer, One Woman Receives the Ultimate Mother’s 
Day Gift” [ 4 ]. The story focuses on one sister serving as a surrogate for another, 
Melissa Brown, 26, who was newly diagnosed with breast cancer. Before it gets to 
their story, writer Bonnie Rochman discusses oncofertility in the context of Melissa’s 
experiences [ 4 ]:

  But before the fi rst toxic chemical dripped into her bloodstream, Melissa’s oncologist—the 
same doctor who’d cared for her mother for more than 20 years—recommended a sort of 
insurance policy for the future. If you want children, he told her, preserve your fertility now. 
Along with killing the bad cells, cancer treatment can wreak havoc on a woman’s ability to 
bear children. It can catapult you into early menopause. You may stop ovulating—or you 
may not—but if you know you want children, rolling the dice on whether you’ll be able to 
conceive post-treatment is probably not a risk you want to take. 

 Melissa was lucky. Not all oncologists advise their patients to freeze their embryos or 
eggs before treatment. Increasingly, though, doctors are addressing the issue. Men, and 
more notably women, with their incredibly complex reproductive systems, are being rou-
tinely advised to consider their future fertility before rushing ahead with cancer therapy. 
Melissa immediately started taking fertility drugs designed to spur the release of multiple 
eggs (Fig.  17.1 ).

     The piece continues with excerpts from Melissa’s journal, including this entry [ 4 ]: 
“They were able to remove ten eggs but only four fertilized. They froze the four. 
I am devastated. There is nothing more I can do.” As readers can discern from the 
headline, the story has a happy ending, with Melissa’s sister delivering healthy 
twins from the two embryos that were implanted. 

 While the  Time  online story might be viewed as a feel-good Mother’s Day story, 
and the headline is about surrogacy, the article focuses on information that accu-
rately describes oncofertility, though the term itself is not used. The story of a suc-
cessful surrogacy, using embryos created just prior to the mother’s chemotherapy, 
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offers hope to readers. More importantly, the article alerts readers, including medi-
cal professionals and future patients, to the importance of fully informing  cancer 
patients about preserving fertility. 

 Prior to the online article, Rochman had written about fertility preservation for 
cancer patients when she put a face on Northwestern’s Oncofertility Consortium in 
 Time Magazine  in 2010, with a long print feature on a woman who froze fi ve 
embryos after receiving counseling from the Consortium’s patient navigator [ 19 ]. 
The story recounts the Consortium’s founding, Dr. Woodruff’s coining of the term 
“oncofertility,” and the effort to make more young cancer patients aware of their 
fertility preservation options. Rochman also blogged on the issue under the head-
line, “First Comes Cancer, Then Come Children: The New World of Oncofertility,” 
and with a graphic of the ubiquitous breast cancer awareness pink ribbon pierced by 
a diaper pin [ 20 ,  21 ] 8  (Fig.  17.2 ).

   After the fl urry of initial stories, however, and a couple of popular television 
stories we’ll cover later in this chapter, journalists only occasionally write about 
fertility preservation and even less frequently use the term oncofertility.  

8   This article follows the format of starting with an anecdote and then giving information about 
oncofertility. 

  Fig. 17.1    Melissa Brown, at center of photo, chose to harvest eggs before undergoing chemo-
therapy for breast cancer. Her sister, Jessica, at  left , was the surrogate who carried Melissa’s twins 
with Melissa’s husband, Steve Mohler, at right in the family photo published with the “My Sister, 
My Surrogate,” story in  Time  (Brown/Mohler family photo, courtesy of Melissa Brown)       
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    Framing Issues in the Popular Media: Freezing 
Eggs No Longer “Experimental” 

 When the American Society for Reproductive Medicine (ASRM) declared in 
October 2012 that egg freezing was no longer experimental, it triggered wide-
spread popular media coverage. The Associated Press (AP) wrote a story that was 
picked up by major media outlets across the country.  USA Today  carried a 900-
word version of the AP story, reporting accurately on the society’s recommenda-
tions, including references to studies showing that frozen eggs were as likely to be 
viable as fresh eggs [ 22 ]. The story’s “angle,” however, was really about what one 
might call elective fertility preservation, as opposed to oncofertility—a medical 
practice entirely devoted to preserving fertility in people with cancer. Thus, the AP 
story notes [ 22 ],

  Here’s the controversy: Should otherwise healthy women freeze their eggs as sort of an 
insurance policy against infertility in case they do not meet Mr. Right—or just are not 
ready for motherhood—until their late 30s or beyond, when the childbearing window is 
closing fast? 

   The AP story quotes Dr. Samantha Pfeifer of the University of Pennsylvania, 
who chaired the ASRM guideline committee, as noting that egg freezing wouldn’t 
necessarily be successful in older women and that women in their 30s and 40s “may 
have the worst success of anybody.” The reporter also quotes a fertility specialist at 
New York University whose center has frozen more than 1,100 batches of eggs 
“mostly for elective fertility preservation,” and a single woman from San Francisco 
who paid $15,000 at age 39 to freeze 11 eggs, hoping for a future baby; this woman 
started a Web site, eggsurance.com, targeted to women like her [ 22 ]. 

 Only two sentences in the story speak to oncofertility. In the third paragraph, the 
story notes, “The move is expected to help cancer patients preserve their fertility, by 
pushing more insurers to pay for their procedure,” but then quickly changes the 

  Fig. 17.2    Graphic artists 
Tamara Shopsin and Jason 
Fulford looped the iconic 
breast cancer awareness pink 
ribbon through a diaper pin 
for this image in Time 
(Courtesy of the artists)       
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subject to women who electively delay childbearing [ 22 ]. Finally, the story notes 
that “For a number of years, egg-freezing has been offered experimentally for young 
women or girls who are diagnosed with cancer or other serious illnesses that would 
destroy their ovaries.” 

 The focus on elective preservation over medical necessity was nearly universal 
in the coverage following the release of the ASRM guidelines. For example, in a 
nearly 9-min report on the PBS NewsHour that aired on the same day the society 
issued its guidelines, less than a minute was spent on the topic of cancer and fertility 
preservation [ 23 ]. Margaret Warner opens her report by noting that the practice of 
freezing and thawing eggs has been used for years, but only 1,000 births had been 
reported using the technique, as opposed to approximately fi ve million born through 
traditional (fresh egg) in vitro fertilization (IVF). She interviews two experts: Dr. 
Eric Widra, a coauthor of the society’s new standards, and an ethicist from Berkeley. 
As in the AP stories, Warner almost immediately pivots the discussion from the 
topic of fertility preservation in patients with cancer to a lengthy discussion of 
whether infertility treatment for women who delay childbearing is ethical. 

 Dr. Widra, speaking for the ASRM, says the society has three points [ 23 ]: “One 
is, that we do think we should be recommending this procedure for women who 
may become infertile from medical treatment, such as cancer and chemotherapy.” 
He then moves quickly to add that though the technology is “reasonable,” it is “pre-
mature” to recommend that patients store eggs for later fertility; yet he also acknowl-
edges that many will choose to do so. As the reporter, Warner, puts it: “Something 
that is elective. You’re not really afraid of losing your fertility, other than from age.” 
The ethicist then raises questions about the marketing of egg freezing, an obvious 
source of revenue for fertility clinics, and the issue of preserving fertility in cancer 
patients is never mentioned again during the segment. 

 The society’s recommendations also caught the attention of local broadcasters, 
who kept the focus on preserving fertility in people with cancer. King5.com, the 
Web site of Seattle’s NBC affi liate, and owned by Belo Corp., featured video and a 
post by Jean Enersen under the headline “Preserving Fertility After Cancer 
Diagnosis” [ 14 ]. News organizations try to fi nd “local angles” to important national 
stories and King5’s handling of the Society for Reproductive Medicine’s new stan-
dards was a textbook example. Enersen’s report spotlights Nina Garkavi, 24, who 
was diagnosed with brain cancer soon after graduating from college. The tone of the 
piece is intimate and upbeat, opening with Garkavi playing with her dog and closing 
with her ebulliently jumping from a skydiving plane, clinging to an unidentifi ed 
man, presumably her instructor [ 14 ] (Fig.  17.3 ).

   In the segment, Garkavi describes her feelings on being told she has cancer [ 14 ], 
“What I remember is a blur. But what I took from it is, it will affect your fertility.” 
Her comment essentially serves to focus the piece, which in 2.2 min manages to 
capture the important facts about preserving fertility in patients with cancer, includ-
ing a description of the new guidelines designating egg freezing as non- experimental 
and an interview with a clinical nurse specialist at Seattle Children’s Hospital. The 
nurse notes that staff at the hospital always raise the topic of posttreatment fertility 
with patients and their families. The video plays loud, optimistic music over the 
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skydiving scene but it is entirely responsible journalism, concluding with the nurse’s 
caution that [ 14 ], “…no patients from Seattle Children’s cancer program have gone 
on to become parents. But adult cancer survivors have.” She notes that, in general, 
 …children born to cancer survivors don’t have any greater risk than other children 
of getting cancer . 

 Presumably, the new recommendations also led Dr. Nancy Snyderman—report-
ing on NBC’s Nightly News with Brian Williams, as well as on the Today Show—to 
go more deeply into the subject of oncofertility [ 11 ]. She explains that egg freezing 
isn’t always a good option for women who have aggressive or hormone-sensitive 
cancers and therefore can neither delay treatment nor take the hormones necessary 
to harvest eggs. She interviews surgeons who have removed ovarian tissue for pres-
ervation, noting this procedure still is experimental, although 20 babies have been 
born to women who have had tissue reimplanted after cancer treatment [ 11 ].  

    Another Angle: Studies Show Women Get Less Information 
than Men on Post-cancer Fertility 

 The bread-and-butter of science writing is reporting on studies published in peer- 
reviewed medical journals, and in this respect, research on oncofertility, while not 
necessarily referred to by that term, does get covered in the popular media. These 
reports are generally shorter (typically 300–400 words) and expositive, without 
anecdotal narrative. For example, Swedish researchers reported in the  Journal of 
Clinical Oncology  in May 2012 that among almost 500 cancer survivors 18–45 years 
of age, 80 % of men and only 48 % of women were informed by their doctors that 
cancer treatment could lead to infertility [ 24 ]. Moreover, only 14 % of women, but 
68 % of men, reported getting information about options for preserving fertility. 
The Reuters story on this research ran in newspapers world wide, including the 
 Chicago Tribune , and included information about the American Society of Clinical 
Oncology (ASCO) recommendation that doctors discuss and offer fertility options 
to all patients of reproductive age [ 13 ]. The reporter highlights cost differences 

  Fig. 17.3    Cancer survivor 
Nina Garkavi shared this 
image of her leap from a 
skydiving plane with King5 
television news in Seattle 
(Courtesy of Nina Garkavi)       
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between sperm banking and storage (maximum cost $1,500) and embryo and egg 
banking (as much as $20,000), the latter being technically more diffi cult [ 13 ]. 
The story also mentions the fi ndings of a University of California, San Francisco 
(UCSF) School of Medicine survey, published in the  Journal of Cancer 
Survivorship , of 1,000 cancer patients under the age of 40 at the time of diagnosis; 
more than half of the respondents said they would still like to have children despite 
their cancer [ 24 ]. 

 The same California study also generated several print and broadcast stories, 
frequently tied to an individual woman’s specifi c—and poignant—struggle with 
cancer and fertility. Sarah Lisle, featured in a Tribune Company newspapers story, 
began her cancer journey with a diagnosis of breast cancer at the age of 25 in Austin, 
Texas [ 25 ]. She took a 5-year course of tamoxifen, hoping to prevent a recurrence 
of the cancer, and went on to marry and fi nish a graduate degree. At age 31, she 
found a new lump, which turned out to be estrogen-sensitive cancer requiring treat-
ment that would have obvious implications for fertility. This time, however, her 
oncologist recommended she freeze eggs before further treatment. The story then 
cites both the Swedish study and the California survey described above, noting that 
fewer than half of the young female cancer survivors surveyed recalled receiving 
reproductive counseling, and 88 % failed to recall receiving any information about 
preserving fertility [ 25 ]. The story quotes Emily Eargle, navigation manager for 
national services for the Lance Armstrong Foundation’s Fertile Hope Initiative [ 25 ], 
“The biggest error that we’re seeing is that people are not having the conversation 
based on assumptions—that they’re too old, or too young, or that it’s not safe or they 
don’t think it’s affordable.” The Fertile Hope Initiative helps underwrite fertility 
treatment costs by getting providers to reduce their costs. With a 50 % discount, 
Lisle was able to undergo IVF and have a daughter through a surrogate. 

 Gina Danford’s story was featured in  The Huffi ngton Post  in November 2012, 
following the same pattern [ 12 ]. It opens with Danford being diagnosed with an 8-lb 
ovarian tumor at age 19, then tells of Danford’s 10-year remission, followed by two 
recurrences, each benign. Finally, 12 years after her fi rst tumor, an oncologist 
encourages her to see a reproductive endocrinologist; according to Danford, this is 
the fi rst time a doctor had spoken to her about her fertility options [ 12 ]. At the time 
of the report, Danford was 37 years of age and observes [ 12 ], “It was hard to think 
beyond the next doctor’s appointment and what that meant, and what we would fi nd 
out at the next test. It was extremely diffi cult for me to plan for a future when I knew 
I may not be there to see it.” The post goes on to cite several studies on fertility after 
cancer treatment, including one published in 2011 in the journal  Cancer , coau-
thored by Danford’s reproductive endocrinologist at UCSF, Dr. Mitchell Rosen 
[ 26 ], as well as the UCSF survey study lead by Dr. Rosen and published in the 
 Journal of Cancer Survivorship , described above [ 24 ]. The post also cites the 
Oncofertility Consortium as the source for estimating the cost of women’s treatment 
options, starting at $10,000 and going up to $20,000, but also notes that lack of 
counseling is probably a bigger barrier to oncofertility procedures than cost, along 
with the factors noted by the UCSF survey respondents (and echoed by the Fertile 
Hope Initiative source) [ 12 ]:
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  When asked why they felt their doctors hadn’t brought it up, women’s reasons were 
 consistent—among them, an uncertain prognosis, the fact that they already had children, 
and age—being seen as too young or too old to worry about having kids. 

   The post ends with the happy outcome that is common in these popular press 
stories [ 12 ]:

  In Danford’s case, being urged by her oncologist to speak with a fertility specialist led to 
her having a baby. Though she said she underestimated how grueling fertility treatment 
would be, both physically and emotionally, she is thrilled to be mom to Samantha Grace, 
now 2. 

 She’s incredible,” Danford said. “She’s a little person now—she’s talking. She was fro-
zen for almost 4 years, but she’s healthy as can be. 

   ABC news covers the same ground, airing after the publication of the Rosen 
UCSF survey, but including information that the 1,000 women studied were between 
the ages of 18 and 40 years and were diagnosed with leukemia, Hodgkin lymphoma, 
non-Hodgkin lymphoma, breast cancer, and gastrointestinal cancer [ 27 ]. The story 
notes that only 4 % of women overall pursued fertility preservation but, as in the 
other popular media stories about the survey, focuses on one woman who did pursue 
fertility treatment. Unlike the other stories, however, the ABC report leaves open the 
question whether the woman, who has the BRCA-2 gene mutation for breast cancer, 
would eventually have a baby. The reporter notes that the women harvested and 
froze seven eggs when she was 32 years old. Three years earlier, she had been diag-
nosed with breast cancer during a routine preoperative examination for elective 
mastectomy, which she chose because of her high genetic risk of breast cancer. The 
reporter omits any explanation of genetic factors in breast cancer, only saying the 
woman’s sister died of the disease after 7 years [ 27 ].  

    Entertainment Media and Oncofertility 

 The term “oncofertility” made its entertainment television debut on an episode of 
ABC’s  Private Practice  called  Contamination , which aired on January 8, 2009 [ 28 ]. 
One minute into the hour-long show, a doctor says, “Oncofertility is new and it’s 
interesting.” In the episode, the doctors try an operation to reimplant ovarian tissue 
that had been removed from “Claudia,” a cancer patient who learns she doesn’t have 
enough blood supply for the ovary to implant (she nearly dies during the failed sur-
gery). But the surgeons offer her hope—they still have some of her ovarian tissue 
frozen and perhaps a specialist might implant it deeper, closer to a vigorous blood 
supply. Viewers never learn whether Claudia goes on to have a child, but the depic-
tion of oncofertility is dramatic and scientifi cally accurate, although not terribly 
complete. Further, the focus in this case is not on egg freezing but on ovarian tissue 
preservation, which has gotten little popular media attention since a 1999 story in 
the  New York Times  introduced the subject [ 1 ]. 

 Viewers of CBS’s  The Young and The Restless  daytime serial were privy to the lat-
est in cancer fertility preservation in a pair of episodes that aired in July 2009 [ 29 ,  30 ], 
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when the character Lily Winters (played by Christel Khalil) is diagnosed with cancer 
and refuses immediate treatment:

  But I have been on the internet and I have read that there’s a good chance the surgery means 
that I’ll never be able to have children…But fi rst I want to harvest and freeze my eggs…
And then I will have the surgery. My mind is made up. I’m going to harvest my eggs. 

   In the next day’s episode, the argument with her father, husband, and doctor 
continues, “You want to support me? Then you understand why I have to freeze my 
eggs fi rst. Listen, you want to support me? Then take me to Chicago, okay, and I 
will fi nd a doctor that will help me keep my eggs…”. The performance led to a 
daytime Emmy nomination for Khalil in 2010, for Outstanding Actress in a Drama 
Series. Although Khalil didn’t win the Emmy, Lily, her character, did become the 
mother of twins—a boy and a girl—carried by a surrogate using Lily’s harvested 
eggs (Fig.  17.4 ).

   While these television dramas offered at least a few lines of dialogue devoted to 
explaining fertility preservation in cancer patients, the 2011 movie  50/50,  which 
tells the story of Adam, a 27-year-old with rare spinal cancer, has exactly one phrase 
about fertility, quoted below in its entirety, in a scene where he has just been told of 
the diagnosis [ 31 ] 9 :

   Dr. Ross : I think that given the placement and size of your particular tumor, the wisest 
course of action is to see if we can possibly reduce this thing down to a more manageable 
size before we consider surgery.  Now chemotherapy can often result in fertility issues  
(emphasis added). 

 [Adam unable to cope with the news, gets up and walks over to the offi ce window and 
looks out]. 

  Adam : But I’m gonna be okay? 
  Dr. Ross:  If you need someone to talk to uh… we have an excellent staff here at the 

hospital of social workers and psychologists. They specialize in these matters and they 
would be able to help you. 

 [Adam stares out the window as the doctor carries on talking] 

9   Riser was diagnosed with spinal cancer at 25. 

  Fig. 17.4    In this July 9, 2009 
episode of CBS’s “The 
Young and the Restless,” Lily 
Winters says, “Take me to 
Chicago,” where she’ll seek 
to preserve her fertility before 
undergoing cancer treatment 
(The Young and the Restless” 
© 2013 CPT Holdings, Inc. 
courtesy Sony Pictures 
Television)       
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   While the physician offers Adam psychosocial help, he glosses over the issue of 
fertility and never circles back to the subject. Thought the movie is fi ction, it is 
based on the true story of its screenwriter Will Reiser, who was diagnosed at age 25 
with cancer.  

    Conclusions 

 A review of popular media coverage of infertility shows some common threads.

•    Personal stories of patients, especially success stories, capture media attention. 
Failed fertility treatments seem almost entirely absent from the popular media.  

•   Studies in peer-reviewed journals are likely to be covered, especially if they lend 
themselves to narrative journalism. Not unexpectedly, we fi nd only rare instances 
of reports on the technical aspects of oncofertility, but widespread coverage of 
the reproductive medicine society’s guidelines and the results of patient 
surveys.  

•   The term “oncofertility” is used less frequently in the popular media than more 
generic descriptors, such as “fertility preservation in cancer patients” or just “fer-
tility preservation.”  

•   Popular media stories are scattered and hard to locate or catalogue through 
search-engine research, in part because the term “oncofertility” is absent from 
the majority of relevant stories.    

 These fi ndings suggest that if providers want to use popular media to communi-
cate information about oncofertility to young cancer patients and their families, they 
should tell stories as often as they can. At medical meetings and conferences, 
through press releases and Web sites, providers should gather information about 
patient successes and new developments as they occur. They should also  seek out 
bloggers as well as newspaper and television reporters and national as well as local 
reporters. It helps to be aware of the reporters who specialize in health stories: most 
of the stories we identifi ed were written by a network’s health or science team, a 
newspaper’s health beat reporter, or a news magazine’s women’s health specialist. 
Increasingly, popular media are establishing blogs in conjunction with their regular 
print or broadcast coverage, in an effort to broaden their publication’s reach. 

 We conclude with an example of one such blog that underscores the power of nar-
rative to educate.  The New York Times  blog called  Well, Tara Parker-Pope on Health  
has been featuring  Life, Interrupted , a column by Suleika Jaquad, age 23 [ 32 ]:

  Last spring, I found out I had leukemia. Before the horror of the news even had time to sink 
in, I had to absorb a second shock: The chemotherapy treatments that could save my life 
would also make me infertile….It was only after I asked about fertility that the doctors told 
me about the available options. While my oncologists are intent on saving my life—and I 
am forever indebted to them for this—preserving my chance to be a mother someday just 
didn’t seem to be on their radar. 
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