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INTRODUCTION

Capsule

A lecture-style educational session providing information 

regarding Fertility Preservation (FP) options is eff ective in imparting 

FP knowledge to clinicians, which may lead to changes in practice 

patterns. 

Many women of reproductive age are aff ected by cancer and 

autoimmune disease. Of the approximately 1.7 million people in 

the United States diagnosed with cancer each year, 15% are younger 

than 45 years of age [1]. Autoimmune disorders aff ect 8% of the 

United States population, 78% of whom are women, with diagnosis 

and subsequent fl ares frequently occurring during childbearing 

age [2]. Due to improvements in therapeutic interventions such 

as chemotherapy and radiation, the overall survival rates for many 

malignancies and autoimmune diseases have signifi cantly increased 

[1]. Discussions surrounding fertility and impact of treatment on 

fertility are important. 

In the context of disease (malignant or autoimmune) a number 

of mechanisms such as the increased catabolic state, malnutrition, 

elevated stress hormone levels, as well as the underlying disease 

process are recognized for detriment to the oocyte reserve egg 

quality [3]. Indeed, insult to ovarian reserve and premature ovarian 

insuffi  ciency are recognized sequelae to many of the chemotherapeutic 

agents used to treat malignant [4], as well as autoimmune disorders 

[3,5,6].  Furthermore, given the trend towards delayed childbearing, 

an increasing proportion of women are diagnosed with cancer and 

autoimmune disease before their fi rst pregnancy [7]. Th erefore, 

survivors of malignant and serious non-malignant disorders may face 

signifi cant challenges related to future fertility and procreative ability.

As part of the education and informed consent process prior 

to cancer treatment, the American Society of Clinical Oncology 

recommends that oncologists address the possibility of infertility,  

be equipped to answer basic questions about Fertility Preservation 

(FP) options, and off er referral to a reproductive specialist to all 

interested in seeking further information or pursuing FP options 

[8]. Despite the clear cut guidelines and recommendations however, 

the actual dispensation of FP related counseling to eligible patients 

is far from ideal.  In a number of studies that seek patient perception 

of having received FP related counselling, at least half of oncology 

patients surveyed did not recall any such discussion [9,10]. Of those 

who did recall a fertility centered discussion, many were dissatisfi ed 

with the information provided. [11] A lack of provider knowledge 

regarding available FP options is recognized as a barrier that limits 

patient access to and utilization of FP options. [12] Heartening are 

fi ndings indicating that many oncologists are receptive to being 

educated on FP methods so as to better serve their patients. [13] In 

the fi eld of oncology, there is a paucity of literature on the effi  cacy 

of various educational interventions aff ecting changes in perception, 

clinical management, and outcomes regarding FP [13]. Similarly, FP 

perspectives within the fi eld of rheumatology are lagging even further 

behind in providing this information to patients. [2] Th e purpose 

of this study is twofold. It is primarily to assess changes in clinician 

perspectives regarding iatrogenic gonadotoxicity and the relevance of 

FP practice and counseling immediately aft er an educational lecture. 

Secondly, we aim to develop a preliminary understanding of the 

opinions and practices of providers in the fi eld of rheumatology with 

regards to FP. 

MATERIALS AND METHODS

Th is is a prospective, survey based study assessing  provider 

perspectives on fertility preservation before and aft er an informative 

session on FP options available to reproductive age women 

anticipating disease and or treatment related gonadotoxicity. 

Th e study was approved by the Institutional Review Board of the 

University of Massachusetts and Human Investigation Committee 

of Yale University. A waiver of consent was approved because of 

the voluntary nature of the survey, as well as the minimal risk to 

  ABSTRACT

Objective: To evaluate the utility of a targeted lecture in improving FP awareness amongst clinicians. 

Design: This is a dual institution, prospective survey-based study assessing if an educational lecture can increase the likelihood of 
FP consideration, discussion, and referral. 

Setting: University of Massachusetts and Yale-New Haven Hospital 

Patients: N/A a total of 147 pre- and post-lecture surveys were collected and analyzed.

Intervention: A lecture-style educational session providing information regarding Fertility Preservation (FP) options is effective in 
imparting FP knowledge to clinicians.

Main Outcome Measures: Pre- and post-lecture survey evaluating clinician-perceived practice patterns were addressed with 
questions regarding consideration of, discussion of and referral for fertility preservation. 

Results: 81.2% of clinician respondents reported their patients rarely or never initiate FP discussion. Post-lecture, the likelihood of 
respondents to consider FP increased from 12.5% to 58.5% (p < 0.001), likelihood to initiate discussion increased from 10.0% to 49.0% 
(p < 0.001), and likelihood to refer increased from 61.1% to 82.0% (p < 0.001). At baseline, respondents were most familiar with IVF and 
embryo cryopreservation (84.0%) with only 4.8% of respondents reporting familiarity with radical trachelectomy. Afterwards, familiarity 
with all methods increased: IVF 96.6%, oocyte cryopreservation 91.8%, tissue cryopreservation 88.4%, GnRH analogs 88.4% and radical 
trachelectomy 69.4%. 

Conclusions: It is important for clinicians to initiate FP discussion, as patients are unlikely to initiate it themselves. A lecture is 
effective at imparting FP knowledge to clinicians. This simple strategy increased the likelihood that clinicians will consider and discuss FP 
with appropriate patients, and increased the likelihood they will refer appropriate patients to fertility specialists. 
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survey participants. Appropriate departments at the two academic 

medical centers that provided care to reproductive aged women 

potentially aff ected by malignancy or autoimmune disease, were 

approached and off ered the opportunity for their providers and 

trainees to hear a one-hour talk scheduled as a Grand Round 

session on the subject of iatrogenic gonadotoxicity and FP options. 

Between both institutions, investigators contacted the coordinator 

for the departments of Internal Medicine, Pediatrics, Hematology 

and Oncology, Rheumatology, Family Medicine, Pediatric Surgery, 

Pharmacy, Radiation Oncology, and Breast Oncology to arrange a 

time for presentation and subsequent survey distribution.

Lectures were given at UMMH between February 2014 – March 

2014, and at Yale from July 2014 – February 2015.Lectures were 

given by the two of the investigators (AL and MP), as well as a Dr. 

Cindy Duke, a specialist in Reproductive Endocrinology and Fertility. 

Lecture content included a review of the literature surrounding the 

potential gonadotoxicity of chemotherapy and radiation therapy, as 

well as a description of the available methods of fertility preservation. 

Voluntary participation of attendees was requested; participants 

completed a pre-lecture survey that collected information on 

demographics, clinical practice pertinent to the research question, 

level of awareness of available FP options and perspective on potential 

barriers to utilization of FP services (Supplemental appendix 1).  All 

lecture participants were invited to complete the dispensed surveys. 

Participants were excluded if they declined to complete the survey 

packet. Survey responses were included even if respondent elected 

not to complete all portions of the post-lecture survey.

Demographics were addressed with nine items in the 

questionnaire including gender, age range, race and ethnicity, level 

of training and years of practice, specialty, and previous education 

pertaining to FP, as well as the estimated annual number of eligible 

patients for FP consideration. 

Current practice patterns were addressed with questions regarding 

discussion of and referral for FP. Four items assessed how oft en FP 

discussion was considered or initiated by the health provider, and how 

oft en such a discussion was initiated by the patient; response options 

were: Always, Sometimes, Rarely, Never, I do not have patients with 

cancer or rheumatologic conditions.  Providers were asked regarding 

their practice of referring eligible patients for FP consultation and 

counseling by a fertility specialist with response options for referral 

ranging from < 10% of the time, to 76-100% of the time.  

Health provider perspective relating to FP was evaluated in the 

context of their specialty: 1) how long the provider would be willing 

to delay defi nitive gonadotoxic treatment in a patient interested 

in FP, 2)  would the provider be willing to consider a less-eff ective 

treatment option for better fertility outcomes, 3) patient age at which 

provider perceives FP as an option, 4) perception on percentage of 

patients in provider’s practice who would benefi t from FP counseling, 

and5) how quickly would provider like his/her patient to be seen aft er 

a referral for FP consultation by a fertility specialist is made. Th e 

providers’ knowledge regarding FP options was assessed with the 

identifi cation of methods with which he/she was familiar. Th e fi nal 

question asked was for the participants to list perceived barriers to FP. 

Please refer to the supplemental document provided for a copy of the 

distributed questionnaire. 

Content and context of the informative material included in the 

talk and survey questions were developed guided by review of existing 

medical literature up until September 1, 2013 on PubMed and Ovid 

Medline such that adequate time could be given for IRB approval 

prior to the scheduled lectures in 2014. Search keywords included 

fertility preservation, infertility, education, and survey. Th e content 

and context of the lecture and of the survey was reviewed, refi ned 

and fi nalized with input from all authors including Reproductive 

Endocrinologists, a Fellow in Reproductive Endocrinology and 

Infertility, and Residents in Obstetrics & Gynecology.

Following the pre-lecture survey, the topic of FP was immediately 

reviewed in a 60-minute power point presentation that was prepared 

for a multidisciplinary audience. Attendees were then requested 

to complete a post-lecture survey that assessed impact of lecture 

content and topic review on familiarity of audience with FP options 

and enquired of providers’ future likelihood towards consideration, 

discussion, and referral for consultation regarding FP for eligible 

patients except for information on demographics, the post-lecture 

survey included all questions that were included in the pre-lecture 

survey. All responses the surveys collected were entered into a 

database shared between both institutions, with a unique study ID 

correlated to each participants pre- and post-lecture survey responses. 

Subsequent statistical analysis comparing both sets of pre and post 

lecture data. 

Statistical Methods:

Study data were collected and managed using REDCap (Research 

Electronic Data Capture), an electronic data capture tool hosted 

at University of Massachusetts Medical School [14]. Participant 

characteristics and response to questions were described with 

frequency and percent or mean and standard deviation.  Diff erences 

in participant characteristics and responses to questions between 

institutions were compared with Students t-test for continuous 

variables and chi-square test or Fishers exact test (for categorical 

variables with cell counts less than 5).  Survey questions were 

compared between pre and post-lecture with a chi-square test or 

Fishers exact test.  Analyses were run using Stata/MP 13.1 (StataCorp. 

2013. Stata Statistical Soft ware: Release 13. College Station, TX: 

StataCorp LP).  A two tailed P value of < 0.05 was considered to refl ect 

statistical signifi cance.

RESULTS

A total of 147 sets of pre and post lecture surveys were collected, 

including 66 from the University of Massachusetts and 81 from 

Yale University. For a copy of survey questions, please refer to the 

supplemental materials provided at the end of this manuscript. 

Pre- and post-lecture answers were paired using a unique study ID. 

Th ere were a number of participants who completed the pre-surgery 

questionnaire, but did not complete the post-survey questionnaire. 

Questions unanswered were excluded from analysis. Participant 

demographics are described in table 1.  Some questions were left  

unanswered by various participants, thus accounting for discrepancy 

in the sample size of certain responses. 

81.2% of clinician respondents reported that their patients 

rarely or never initiate FP discussion. Post-lecture, the likelihood of 

respondents to consider FP increased, as did likelihood to initiate 

discussion regarding FP, and likelihood to refer to a specialist for 

further FP counseling (Table 2). Th e survey also demonstrated that 

although aft er the informative session providers were more aware of 

the eff ect of gonadotoxic agents on fertility, the majority of providers 

were not willing to sacrifi ce any level of treatment effi  cacy in order to 

reduce the risk for gonadotoxicity (Table 3).
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Table 1: Distribution of Demographics by Site.

Total (N = 147)
Site

p-valueUMass (N = 66) Yale (N = 81)
Mean SD Mean SD Mean SD

Age 39.5 13.5 42.5 13.9 37.4 12.9 0.022
Graduation year 1998 14.1 1994 14.6 2002 12.9 0.001

Gender N % N % N %
Male 58 41.1% 24 39.3% 34 42.5%

0.706
Female 83 58.9% 37 60.7% 46 57.5%

Race
White 106 75.2% 45 73.8% 61 76.3%

0.677Asian 34 24.1% 15 24.6% 19 23.8%
Both White & Asian 1 0.7% 1 1.6% 0 0.0%

Ethnicity
Hispanic 5 3.6% 1 1.8% 4 4.9%

0.649
Non-Hispanic 133 96.4% 56 98.2% 77 95.1%

Level of Training

< 0.001

Attending 51 36.4% 34 56.7% 17 21.3%
Nurse 11 7.9% 0 0.0% 11 13.8%
Fellow 10 7.1% 5 8.3% 5 6.3%

Resident 38 27.1% 10 16.7% 28 35.0%
Medical Student 3 2.1% 1 1.7% 2 2.5%

Other 27 19.3% 10 16.7% 17 21.3%

In an average year how many of your female patients have a cancer or rheumatology diagnosis

< 10 40 29.2% 21 36.2% 19 24.1%

0.378

10 to 50 40 29.2% 13 22.4% 27 34.2%
51 to 100 14 10.2% 7 12.1% 7 8.9%

> 100 20 14.6% 9 15.5% 11 13.9%
I do not have patients with cancer or a rheumatologic 

diagnosis 23 16.8% 8 13.8% 15 19.0%

Table 2: Distribution of Lecture Survey Questions Pre- vs Post-Lecture.

Time Point

Pre-Lecture Post-Lecture
P-value

N % N %

How often do you initiate Fertility Preservation discussions with female cancer or rheumatologic patients

Always 14 10.0% 70 49.0%

< 0.001
Sometimes 26 18.6% 54 37.8%

Rarely 30 21.4% 5 3.5%

Never 33 23.6% 0 0.0%

How often do you consider future fertility in your female cancer patients or rheumatic patients

Always 17 12.5% 83 58.5%

< 0.001
Sometimes 40 29.4% 48 33.8%

Rarely 25 18.4% 0 0.0%

Never 19 14.0% 0 0.0%

What percent of your female cancer or rheumatologic patients do you currently refer to a specialist for fertility counseling and potential treatment

< 10% 70 51.1% 6 4.2%

< 0.001
10-50% 12 8.8% 32 22.5%

51-75% 8 5.8% 32 22.5%

76-100% 6 4.4% 55 38.7%

If you had a female cancer or rheumatologic patient interested in pursuing fertility preservation options, what percentage of them do you think would benefi t from a 
referral to a specialist to discuss fertility preservation

< 10% 13 11.0% 1 0.7%

< 0.001
10-50% 33 28.0% 15 10.8%

51-75% 18 15.3% 25 18.0%

76-100% 54 45.8% 89 64.0%
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When asked about willingness to address FP with pre-pubertal 

patients, post-lecture, the respondents were signifi cantly more likely 

to initiate FP related discussion. Pre-lecture, 31.3% believed that 

FP related conversation would be appropriate for a child < 7 years 

old. Post-lecture, this increased to 52.4% (p = 0.05). Similarly, the 

percentage of participants willing to engage a patient 7-13 years of 

age in a FP discussion increased from 42.9% pre-lecture, to 74.1% 

post-lecture (p < 0.05).

Specialty related diff erences in providers’ practice and perspectives 

relating to FP were apparent.  Health providers in the discipline 

of rheumatology were more likely to give consideration to FP and 

initiate FP discussions compared to providers in other surveyed 

disciplines.  Rheumatologists were also most willing to discuss FP 

with their patients, as well as more likely to refer their patients to 

a specialist for FP discussion as compared to other providers in the 

combined categories (Table 4).  

Prior to the lecture, In Vitro Fertilization (IVF) and embryo 

cryopreservation were the two FP methods that providers were 

most familiar with (84.0%), with only 4.8% of respondents reporting 

familiarity with radical trachelectomy (Figure 1). Awareness about all 

existing methods of FP amongst participants signifi cantly improved 

post-lecture (Figure 1). In identifying notable barriers to patient 

referral to infertility specialist for FP discussion, commonly cited 

concerns included not having access to FP specialists (29.6%), baseline 

poor disease prognosis (20.4%), and lack of time due to emergent 

need to start therapy (28.6%). In addition, there was no signifi cant 

diff erence in the attitudes of male respondents as compared with their 

female counterparts (Table 5).

DISCUSSION

Th is prospective survey based study was undertaken to assess 

status of and changes in clinician perspectives regarding iatrogenic 

gonadotoxicity and FP practice and counseling immediately aft er 

an informative lecture. We have demonstrated that the familiarity 

with FP options and likelihood for providers to refer eligible patients 

to FP specialists increased following a lecture detailing the eff ect of 

treatment on fertility and possible methods to preserve reproductive 

function. Th is was observed regardless of level of training, and 

regardless of gender. Although there are existing studies on the 

effi  cacy of educational interventions for medical providers, there is 

a paucity of data on this subject pertaining to changes in perception, 

clinical management, and outcomes following education on FP. 

Table 3: Informative Session Did Not Signifi cantly Change Opinion of Treatment Planning.
Time Point

P-valuePre-Lecture Post- Lecture
N % N %

If you had a female cancer or rheumatic patient interested in pursuing Fertility Preservation options, how long would you be willing to delay fertility-effecting 
treatment initiation

< 1 day 11 9.9% 3 2.4%

0.213

1-2 days 23 20.7% 25 20.2%

3-7 days 20 18.0% 28 22.6%

1-2 weeks 37 33.3% 47 37.9%

> 2 weeks 20 18.0% 21 16.9%
If you are willing to consider a less effective cancer or rheumatologic treatment regimen in an attempt to preserve fertility, what level of treatment effi cacy would you 

be willing to sacrifi ce for better fertility outcomes
Not willing to sacrifi ce any effi cacy 54 46.6% 31 25.6%

0.003

< 1% effi cacy 16 13.8% 26 21.5%
1-5% effi cacy 34 29.3% 55 45.5%
> 5% effi cacy 12 10.3% 9 7.4%

Table 4: Rheumatologists Most Likely to Discuss and Consider FP – Likelihood Increased Further Post-Lecture.

Pre-Lecture Post-Lecture
Not Rheumatology

(N = 127) 
Rheumatology (N = 11) Not Rheumatology (N = 

127)
Rheumatology (N = 11)

N % N % N % N %

How often do you initiate Fertility Preservation discussions with these female cancer or rheumatologic patients
Always 12 9.5% 2 18.2% 60 47.6% 7 63.6%

Sometimes 21 16.7% 5 45.5% 49 38.9% 4 36.4%
Rarely 26 20.6% 4 36.4% 4 3.2% 0 0.0%
Never 32 25.4% 0 0.0% 0 0.0% 0 0.0%

How often do you consider future fertility in your female cancer patients or rheumatic patients
Always 16 12.9% 1 11.1% 72 57.6% 7 63.6%

Sometimes 35 28.2% 5 55.6% 43 34.4% 4 36.4%
Rarely 22 17.7% 3 33.3% 0 0.0% 0 0.0%
Never 18 14.5% 0 0.0% 0 0.0% 0 0.0%

What percent of your female cancer or rheumatologic patients do you currently refer to a specialist for fertility counseling and potential treatment
< 10% 64 51.2% 5 55.6% 4 3.2% 1 9.1%

10-50% 10 8.0% 2 22.2% 29 23.2% 2 18.2%
51-75% 6 4.8% 2 22.2% 31 24.8% 1 9.1%

76-100% 6 4.8% 0 0.0% 45 36.0% 7 63.6%
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Figure 1: Awareness of fertility preservation methods available to 
reproductive age women. 

Table 5: No Signifi cant Difference of Perspective between Male and Female Respondents.
Pre-Lecture Post-Lecture

Male Female Male Female
N % N % N % N %

How often do you initiate Fertility Preservation discussions with these female cancer or rheumatologic patients
Always 8 14.0% 6 7.3% 29 50.9% 39 47.6%

Sometimes 8 14.0% 18 22.0% 20 35.1% 33 40.2%
Rarely 18 31.6% 12 14.6% 2 3.5% 2 2.4%
Never 8 14.0% 24 29.3% 0 0.0% 0 0.0%

How often do you consider future fertility in your female cancer patients or rheumatic patients
Always 9 15.8% 8 10.3% 33 58.9% 47 57.3%

Sometimes 17 29.8% 23 29.5% 18 32.1% 29 35.4%
Rarely 12 21.1% 13 16.7% 0 0.0% 0 0.0%
Never 3 5.3% 15 19.2% 0 0.0% 0 0.0%

What percent of your female cancer or rheumatologic patients do you currently refer to a specialist for fertility counseling and potential treatment
< 10% 26 45.6% 43 54.4% 4 7.0% 1 1.2%

10-50% 6 10.5% 6 7.6% 16 28.1% 16 19.8%
51-75% 5 8.8% 3 3.8% 11 19.3% 20 24.7%
76-100% 4 7.0% 2 2.5% 20 35.1% 33 40.7%

Strengths of our study include the dual site approach and 

standardization of interventions (lecture and surveys) between the 

two academic sites improved the power and inclusion of health care 

providers across multiple disciplines. In addition, there is limited 

data on the importance of educating the general clinician population 

regarding FP. Th is project was intended to fi ll this gap and be a study 

to evaluate the need for FP education across multiple sub-specialties. 

As our study was limited two academic centers in the Northeast 

region of the United States, and results may not be generalizable to all 

practice settings in various other regions. In addition, this study was 

survey-based. Although the survey was designed based on a literature 

review with infl uence from previously published FP-related surveys, 

it was not validated. In addition, the relatively low sample size may 

introduce a source of bias in the results. 

Providers responses identify that discussion on FP concepts is 

best introduced by the health provider as patients are unlikely to the 

fi rst to initiate discussions regarding FP despite future fertility being 

of interest and of relevance, as has been noted in prior studies [10,15].  

Retrospectively, an abundance of these patients do not even remember 

discussing FP with their clinicians [9,16] and many of those who do 

remember such a discussion are dissatisfi ed with the quality and 

amount of information provided [11]. Our study underscores a need 

for and importance of clinicians leading discussion on the subject of 

FP when interacting with reproductive age patients suff ering from 

conditions that are detrimental to reproductive biology, or those 

anticipating gonadotoxic treatment, as patients are perceived as 

unlikely to bring up this topic themselves. 

Existing data support that future fertility is a signifi cant concern 

for reproductive age survivors and their families. Among adolescents 

with hematologic cancers, 81% of patients and 93% of parents were 

interested in family planning even if it was experimental [17]. Our 

data suggests that clinicians may not be aware of the importance FP 

to their patients. Our intervention was simple and straightforward – a 

one-hour lecture. Following this intervention, likelihood of clinicians 

to consider FP and likelihood to discuss FP was higher, underscoring 

the importance of continued education to better align physician 

awareness with patient interests. 

Th e American Society of Clinical Oncologists (ASCO) cites that 

a signifi cant barrier to FP discussion includes lack of knowledge 

regarding FP methods [8].  Our study supports that an educational 

lecture is eff ective at increasing awareness of FP options.  Th is 

educational method also conveys the complexity in FP methods and 

the value of referral to a reproductive specialist. ASCO recommends 

that oncologists address the possibility of infertility and to be 

equipped to answer basic question about FP options. Given that the 

oncologist has many clinical issues to address, the general medical 

community including the patient’s primary care physician should be 

able to address basic FP options as well. Of concern were the lacking 

awareness of FP resources available to the community within the 

tertiary care institutions where the surveys were undertaken. Th is 

lack of knowledge regarding FP options is a recognized barrier in 

the literature [12] and our data corroborates with this. Forman et al 

found that oncologists specifi cally are receptive to being educated on 

FP methods [13]. Similarly, we found that this interest in expanding 

knowledge about FP was not limited to oncologists, but generalizable 

to primary care providers and specialists alike. Since the interest is 

there, there should be an increase of educational material intended 

not only for oncologists and specialists, but generalists as well.  

Lack of patient access to FP access was cited as a reason for 

not engaging eligible patients in FP related discussion.  Given that 

a number of fertility clinics off er FP options currently, the provider 

discernment of “lacking access” is a misperception that needs to be 

corrected through awareness enhancing campaigns. As these services 

are widely available at fertility clinics, this is largely a fi nancial and 

logistics issue that needs to be addressed on institutional and regional 
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levels. Other barriers cited post-lecture included poor disease 

prognosis, emergent need to start therapy, and patient refusal. Th is 

is not unexpected as they are sound reasons for not pursuing FP.  

As knowledge increases, the ability to screen for FP-inappropriate 

patients should improve as well, and our data supports this. Indeed, 

a need for timeliness of intervention, and concerns regarding 

consequences of delaying defi nitive therapy were apparent in survey 

responses.  Provider’s awareness of time constraints relating to the 

various FP options, and time needed to collaborate with a fertility 

specialist, can be particularly meaningful in allowing an individual 

patient autonomy in the decision-making process that can impact the 

quality of her living years.    

Approximately half of the respondents were attending-levels, 

while the other half were largely trainees (medical students, residents, 

fellows). Regardless of level of training, there was interest in the topic 

of FP. In a sub-analysis done at the University of Massachusetts, 

knowledge regarding FP, consideration of FP, and likelihood to discuss 

FP with appropriate patients increased post-lecture regardless of level 

of training. However, trainees were more likely to refer patients to FP 

specialists. Th is may be a refl ection of attending-level referrals being 

limited to those patients that are more appropriate, while trainees 

may refer all-comers. Regardless, the entire medical spectrum from 

student to professor benefi ted from the contents of the lecture. Th is 

implies that there needs to be investment in educating not only the 

trainees, but the entire medical fi eld as regardless of level of training, 

learning does not stop.

It is well known that cyclophosphamide given in dosages 

commonly prescribed to patients with autoimmune disease impacts 

female fertility [18]. It has also been shown that women with 

autoimmune disease care deeply about their future reproductive 

potential [19]. Th e American College of Rheumatology Task Force 

Panel affi  rms that many of their patients are interested in their 

reproductive health, to the point where they included in their 

guidelines specifi c management options for women with lupus 

nephritis who desire to preserve their fertility [20]. Our data refl ects 

this improved level of awareness regarding FP amongst providers 

in the fi eld of rheumatology as compared to other disciplines. 

Th ese respondents were more likely to consider FP, discuss it with 

their patients, and also more likely to refer appropriate patients to 

FP specialists. Th e observed diff erences can be hypothesized to be 

attributable to a chronic nature of rheumatologic illnesses, allowing 

providers to focus on long-term implications of disease of treatment.  

Th is is in contrast with the relatively more acute presentation and 

deemed urgency for intervention for malignant disorders. Th e 

perception of autoimmune disease as a chronic disease may create a 

ripe platform for discussion of long-term consequences of treatment, 

of which fertility is a cornerstone.

CONCLUSIONS

Successes in improving survival and longevity through 

advancements in health care access and improvements in therapeutics 

need not come at the expense of compromise in life quality.  It is 

incumbent upon the healthcare providers to consider and discuss 

future procreative ability and ovarian function for reproductive age 

patients affl  icted with chronic diseases and malignant disorders, when 

formulating individualized treatment plans for each patient. Our study 

suggests that an informative lecture is an eff ective means of imparting 

FP knowledge to providers across healthcare disciplines. Providers 

across disciplines should not only be familiar with the available FP 

options, but also familiarize themselves with FP resources available to 

their patients, both locally and regionally and refer interested patients 

to appropriate fertility preservation specialists as a priority.  
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