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Objective: To better understand if employer-based financial coverage of non-medical oocyte cryopreservation impacts the way women
make decisions about their reproduction, including the decision to pursue oocyte cryopreservation and the time frame in which they
plan to begin family building.

Design: Prospective survey study.

Setting: Academic medical center.

Patient(s): Female graduate students at five different institutions in the Boston area.

Intervention(s): A 27-question electronic survey.

Main Outcome Measure(s): Likelihood of pursuing oocyte cryopreservation and time frame in which intend to build family, based on
presence or absence of employer-based financial coverage.

Result(s): The survey was completed by 171 female graduate students: 63% cited professional goals as their primary reason for delay-
ing childbearing, and 54% indicated that oocyte cryopreservation would allow them to focus more on their career for the next several
years. For 59% their main concern about egg freezing was the cost; 81% indicated that they would be more likely to consider egg
banking if it were covered by their insurance or paid for by their employer. The majority of participants would not change when
they would start building their family based on the presence or absence of employer financial coverage for egg freezing.
Conclusion(s): The primary concern of female graduate students about egg freezing is the cost. More women would consider elective
egg freezing if financial coverage was provided by their employer, but the vast majority would ultimately not change their plans for and
timing of family building based on this coverage. (Fertil Steril Rep® 2020;1:186-92. ©2020 by American Society for Reproductive
Medicine.)
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s the reproductive potential of
A women decreases with
increasing maternal age (1),
oocyte cryopreservation (0C) or “egg
freezing” allows for its preservation.

One application of OC is non-medical
(or “elective”), allowing women to defer

childbearing and have biologic children
later in life while minimizing the
impact of age on aneuploidy and spon-
taneous abortion. The technology for
OC has improved dramatically over
the past decade, such that the American
Society for Reproductive Medicine
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(ASRM) no longer considers OC an
“experimental” procedure (2). In fact,
ASRM considers it ethically permissible
for women to use OC to protect against
future infertility due to reproductive
aging (3). Use of OC for elective fertility
preservation is increasing (4), with the
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preliminary data showing 8,825 OC cycles in 2016, a greater
than 25% increase from 1 year prior (5), although notably a
portion of these were likely done before gonadotoxic therapy,
not solely for elective OC.

Little is known about women’s decision-making about
delaying childbearing through OC. In a study of 189 women
who had undergone a cycle of elective OC to defer reproduc-
tion, 88% cited lack of a partner as a reason, while 19% cited
workplace inflexibility (6). Conversely, in a study of medical
students and house staff on delaying childbearing, 86% cited
education or career as the reason, with relationship status
being the second most common indication (7). Furthermore,
it remains unclear whether women undergoing elective OC ul-
timately delay childbearing compared with women who do
not. A retrospective study of 86 women who completed an
0C cycle compared with 54 women who presented for consul-
tation but ultimately did not cryopreserve oocytes showed no
difference in terms of experiencing steady relationships or at-
tempting conception when interviewed 1 to 3 years later (8).

To date, pursuing elective OC has primarily been an out-
of-pocket expense (9), and women interested in elective OC
cite finances as the most common factor influencing their de-
cision (7, 10). Recently, several large public companies—
including Apple, Facebook, Citigroup, JP Morgan Chase,
and Intel-have announced coverage of some or all of the
costs of elective OC for female employees (11-13). There has
been much speculation as to how this “benefit” will impact
women and their choices in pursuing childbearing,
including the possibility that this coverage will cause
women to feel pressured to delay childbearing for the sake
of their career (11, 13, 14). There are few published data to
confirm or refute the speculation. The sole study to
specifically look at this question surveyed 99 female
medical students; despite 76% of the respondents indicating
they felt pressure to delay childbearing for professional
reasons, 71% did not consider employer coverage of elective
0OC to be coercive, and 77% indicated that they would not
delay childbearing simply due to having employer coverage
for OC (15).

How the opportunity to pursue elective OC, especially
with the financial burden removed by employer coverage,
will impact women’s reproductive decision-making and
reproductive autonomy is of critical importance to women'’s
health and women’s rights within society. Although some
argue that female fertility preservation is a step toward repro-
ductive justice and gender equality, others argue that this
technology is simply the “medicalization” of societal prob-
lems that make it difficult for women to have children at a
younger age and that OC undermines efforts to fix the societal
cause of delayed childbearing (16). Understanding how
women think about their current and future family building
and how they make the decision to pursue or not pursue OC
can help medical professionals to appropriately counsel
women considering this treatment. The aims of our study
were to better understand whether employer-based financial
coverage of non-medical oocyte cryopreservation impacts
the way women make decisions about their reproduction,
including the decision to pursue OC and the time frame on
which they plan to begin family building.
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MATERIALS AND METHODS
Procedure

A secure, Health Insurance Portability and Accountability Act
(HIPPA)-compliant survey was created using Research Elec-
tronic Data Capture (REDCap), and the study was approved
by the Partners Healthcare Institutional Review Board. Eight
of the largest graduate schools in the Boston area (Bentley
University, Boston College, Boston University, Harvard Uni-
versity, Massachusetts Institute of Technology, Northeastern
University, Suffolk University, and Tufts University) were
contacted via their deans of the arts and sciences, law, master
of business administration (M.B.A.), dental, and medical
schools.

Permission was requested to distribute the survey via
e-mail to the deans’ female students. Five deans represent-
ing different graduate degrees (arts and sciences masters
and doctorate, M.B.A., law, and dental) at five different
universities granted permission. The participating deans
e-mailed the survey through the graduate program’s elec-
tronic mailing list. The participants consented via the first
survey question. No identifying information was collected,
and no remuneration was given.

The Survey

The 27-item survey (available as supplemental material)
collected information on demographics, plans for future
fertility, and the impact of employer coverage for OC on the
decision to pursue OC and the timing of family building.

Data Analysis

Statistical analyses were performed using Stata 14 (StataCorp
LLC). Demographic data were reported as percentages of the
total study population. Chi-square analyses (with Bonferroni
P value corrections for multiple comparisons) and univariate
logistic regression were used to determine any associations
between demographic factors and consideration of OC and
childbearing plans. P<.05 was considered statistically
significant.

RESULTS
Demographics

One hundred and seventy-one female graduate students
completed the survey. Detailed demographic data are summa-
rized in Table 1. Most (81%) of the participants were between
the ages of 21 and 30, 82% identified their race as White, and
91% identified as non-Hispanic. Half (50%) of participants
identified as single, 25% identified as partnered, and 22%
as married. Almost all participants (94%) had no children at
the time of the survey administration. Most participants
(83%) reported their total annual household income as
$99,999 or less, with 39% of participants reporting an annual
total household income of $20,000 to $49,999. For educa-
tional background, 50% of participants were pursuing a
doctorate, 26% a master’s degree, 12% a dental degree, 6%
a law degree, and 6% an M.B.A. No participants were
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TABLE 1

Basic demographics of respondents about egg freezing employer
coverage (n = 171).

Demographic Value, n (%)
Age (y)
21-25 6
26-30 7
31-35 2
36-40
41-45
Race
Asian 19 (11
Black or African American 2 (1)
White 140 (82)
More than 1 race 8 (5)
Missing 2(1)
Ethnicity
Hispanic 9 (5)
Non-Hispanic
Missing 7 (4)
Relationship status
Married 38 (22
Single 86 (50
Separated 2(1)
Partnered 43 (25
Missing 2 (1)
No. of current children

wWwN — O

Missing
Total annual household income
<$20,000 4
$20,000-49,999 6
$50,000-99,999 3
$100,000-249,999 1
$250,000-499,999
$>500,000
Missing 1
Graduate degree pursuing
Masters 45 (26
Ph.D. 86 (50
M.B.A. 10 (6)
Dental 20(12
Law 10 (6)
Hours worked
0-19 14
20-39 49
40-59 83
60-79 21
80-99 1
Missing 3
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pursuing a medical degree. Forty-nine percent of participants
worked or were attending school 40 to 59 hours per week.

Family-Building Plans

When asked to describe their future plans around family
building, 59% of the participants indicated they definitely
planned to have children in the future (but not immediately),
329% were currently undecided about having children in the
future, 5% either had or were currently trying to have children
and may want more in the future, 2% already had children
and did not want more in the future, and 2% indicated they

do not have and do not plan to have children (Table 2). Those
who were planning to become pregnant in the future but were
not currently trying to conceive at the time were then asked
their primary reason for deferring childbearing. The majority
(63%) cited professional goals as their primary reason, 18%
indicated it was due to lack of a partner, and 7% cited finan-
cial concerns. When asked if they worry about their future
fertility, 50% of participants indicated that it was a concern,
while another 19% stated they were not sure.

Egg-Freezing Awareness

Almost all (97%) of the female graduate students who partic-
ipated in this study had heard of egg freezing (Table 2). The
majority (68%) first heard about it through the media, while
15% heard about this technology through a friend. Less
than 3% of participants first heard about egg freezing from
a medical professional. For 59% of study participants, their
main concern about egg freezing was the cost. Another 14%
indicated that they were concerned about the success rates,
and only 6% expressed concern about the social stigma asso-
ciated with egg freezing. Notably, 4% of participants indi-
cated that they were currently pursuing egg freezing.

Thought Process Regarding Career and Egg
Freezing

About half the participants felt that they would be able to
focus more on their career for the next several years if they
were able to preserve their fertility by banking eggs
(Table 3). Some indicated that were it not for their career
goals, they would be ready to begin building a family now.
The majority of participants felt that they had to choose be-
tween advancing their career and starting a family, and that
they would be more likely to consider egg banking if it were
covered by their insurance or paid for by their employer.

Employer Coverage of Egg Freezing

Only one participant indicated that her employer or education
institution currently offers financial coverage for egg
freezing. Most participants were unsure whether their
employer or educational institution offered financial
coverage (Table 2). The participants were asked whether
they would consider egg freezing if their institution or
employer offered financial coverage for the procedure
(Table 3). Without financial coverage, only 10% of partici-
pants said they would consider egg freezing; if they did
have financial coverage, 48% of participants would consider
egg freezing, and another 32% remained unsure.

Figure 1 depicts how participants think about their plans
for future family building and how those would change based
on whether an employer covers egg freezing. The participants
were also asked what time frame they would consider for their
plan to have children if they did not have financial coverage
for egg freezing offered by their institution or employer.
Without coverage, 18% indicated they would plan to have
children in O to 2 years, 32% said 3 to 5 years, 35% said 6
to 10 years, and 3% indicated they would plan to wait more
than 10 years before having children.
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TABLE 2

Family-building plans and egg freezing awareness.

Survey question Value, n (%)

Please describe your future plans
around family building:

| am definitely planning on having
children in the future, but this is
not part of my immediate
planning.

| am currently undecided about
having children in the future, but
would like to keep the option
available.

| am currently trying to have children 8 (5)
or already have a child(ren), and
may want to have children in the
future as well.

| already have children and do not 4(2)
plan on having more.

| do not have children and do not 4(2)
plan to have children.

If you plan to have children in the future
but are not actively trying to
become pregnant now, what is
your primary reason for deferring
pregnancy at this time?

Financial 1
Don’t have a partner 7
Partner isn't ready 3
Professional goals 95
Other 15

Do you worry about your future
fertility?

Yes 8
No 5
Not sure 3
Other

Have you heard of egg freezing fertility
preservation (also known as “egg
banking”)?

Yes 164 (97)
No 5(3)

How did you first hear about egg
freezing?

Friend 2
Family member

Medical provider (OB/GYN)
Medical provider (medical doctor)
Advertisement

Media coverage

My educational institution

Other

What concerns do you have about

freezing eggs?
Cost
Success rates
Social stigma
Other

Are you currently pursuing egg
freezing?

Yes 7 (4)
No 127 (74)
Unsure

Does your employer/educational
institution offer financial coverage
for egg freezing?

Yes
No 5
Unsure 11
Other

Cardozo. Impact of employer egg freezing coverage. Fertil Steril Rep 2020.
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TABLE 3

Opinions on employer coverage of egg freezing.

Opinions on elective oocyte
cryopreservation and employer
financial coverage Yes No

If you DID NOT have financial 10 39 51
coverage for egg freezing
offered by your institution/
employer, would you
consider egg freezing?
If you DID have financial 48 19 32
coverage for egg freezing
offered by your institution/
employer, would you
consider egg freezing?
If it weren't for my career, | 32 68 —
would be ready to begin
building my family now.
| feel that right now | need to 65 35 —
choose between advancing
my career and starting a
family. Doing both at the
same time is not realistic.
I would be able to focus more 54 46 —
upon my career for the next
several years if | was able to
preserve my fertility by
banking eggs.
| would be more likely to 81 19 —
consider egg banking if it
were covered by my
insurance or paid for by my
employer.

Not sure

Cardozo. Impact of employer eqq freezing coverage. Fertil Steril Rep 2020.

The participants then were asked about the time frame in
which they would plan to have children if they did have
financial coverage for egg freezing offered by their institution
or employer. Figure 1 shows how these answers changed
based on lack of coverage or presence of coverage.
Figure 1A shows that among the 30 women who indicated
they would start a family in O to 2 years in the absence of
employer coverage of oocyte cryopreservation, 70% would
not change their plans based on the presence of coverage,
and 27% would delay childbearing and wait 3 to 5 years to
start a family. In Figure 1B, of the 54 participants who indi-
cated they would wait 3 to 5 years to start family in the
absence of coverage, 68% would not change their plans
should coverage be available, and 30% indicated they would
delay childbearing and wait 6 to 10 years to start their family.
Of those who planned to wait 6 to 10 years to start building
their family (Fig. 1C), 92% would not change their plans based
on the presence of employer coverage, while 8% would delay
further. Of those who, in the absence of coverage, planned to
wait more than 10 years before starting a family (Fig. 1D),
100% indicated that having employer coverage for oocyte
cryopreservation would not change their childbearing plans.

Correlation of Demographics with Egg-Freezing
Decision-Making

Asian graduate students were more likely to consider egg
freezing compared with White graduate students (P<.002)
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3% (1)

27% (8)

= No change with coverage = Delay to 3-5 years

30% (16)

68% (37)

L

2% (1)

= Nochange = 0-2years

= Other

= Delay to 6-10 years

8% (5)

92% (54)

= No change = Delay to more than 10 years

D

100% (5)

= No change

How does family planning change with employer-offered coverage? (A) WWomen who plan to start a family in 0-2 years in the absence of employer-
covered egg freezing (n = 30). (B) Women who plan to start a family in 3-5 years in the absence of employer-covered egg freezing (n = 54). (C)
Women who plan to start a family in 610 years in the absence of employer-covered egg freezing (n = 59). (D) Women who plan to start a family in
more than 10 years in the absence of employer-covered egg freezing (n = 5).

Cardozo. Impact of employer egg freezing coverage. Fertil Steril Rep 2020.

or students of more than one race (P<.023). Dental students
were more likely to consider egg freezing compared with
the master’s students (P<.013). Those who worked 40 to 59
hours per week were more likely to consider egg freezing
than those who worked <20 hours per week (P<.046). No
other demographic factors correlated with the likelihood of
considering egg freezing. Dental and law students were
more likely to change their childbearing plans based on the
presence of employer coverage compared with the master’s
students (P<.013 and P<.022, respectively). No other demo-
graphic factor correlated with participants’ likelihood of
changing their childbearing plans based on the absence or
presence of employer coverage of egg freezing.

DISCUSSION

In this study, the survey results indicated that female graduate
student’s primary concern about egg freezing is the cost, and

that more women would consider elective egg freezing if
financial coverage was provided by their employer. However,
the vast majority would ultimately not change their plans for
and timing of family building based on this coverage. This
finding is consistent with that of Ikhena-Abel et al. (15), the
only other published survey analyzing the impact of employer
coverage of oocyte cryopreservation, who found that 73% of
medical students would consider oocyte cryopreservation if
coverage was offered by their employer, but 77% would not
delay childbearing due to employer coverage of oocyte cryo-
preservation. Furthermore, when asked specifically if they
considered employer coverage of oocyte cryopreservation co-
ercive, 71% of medical students indicated they did not (15).
Given media speculation that employer coverage of elective
oocyte cryopreservation would impact women'’s reproductive
decision-making and potentially coerce women to delay
childbearing for the sake of their careers (11, 13, 14), it is re-
assuring that professional women appear to maintain their
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reproductive autonomy irrespective of this new financial
offering.

The study population, comprising women in a variety of
graduate programs, was selected based on the knowledge
that higher education levels are associated with later ages of
childbearing (17), and women who pursue elective oocyte
cryopreservation are more commonly college educated and
professionally employed (18). Therefore, this population
would be among those most likely to be faced with the deci-
sion to pursue elective oocyte cryopreservation, either with or
without employer financial coverage.

Qur study included graduate students across many spe-
cialties, although it did not include medical students; the
deans of the area’s medical schools were contacted but did
not accept our request for distribution of our survey. There-
fore, our study provides an interesting point of comparison
to the work of Ikhena-Abel et al. (15), which explored the
views of 99 female medical students. In both studies, women
would not change their childbearing plans based on employer
coverage of oocyte cryopreservation. This consistent finding
across both studies is important because it dispels the poten-
tially paternalistic argument that employer coverage is coer-
cive, regardless of women'’s professional fields or underlying
medical knowledge.

Despite indicating that employer coverage of egg freezing
would generally not change their plans regarding when to
have children, 63% of graduate students cited professional
goals as their reason for deferring childbearing, and 65%
stated they needed to choose between advancing their careers
and starting a family, a sentiment also seen among medical
students and residents, where 76% to 86% reported delaying
childbearing for professional reasons (7, 15). Our finding that
professional goals are the primary reason for deferring child-
bearing differs from a study of women who actually under-
went elective oocyte cryopreservation, which found lack of
a partner to be the main reason women chose to pursue the
technology (6).

This difference is likely reflective of the respective pa-
tient populations studied, with graduate students in profes-
sional programs who have already embarked on a strenuous
educational path prioritizing their careers irrespective of
partner status, as compared with a more general population
of women. If not having a partner is the primary reason for
delaying childbearing, then it could be inferred that
employer coverage of elective oocyte cryopreservation
should have no impact, as it does not affect partner status.
Conversely, in a population in which educational and pro-
fessional goals are the factor driving the decision to delay
childbearing, it seems very feasible that the option to cryo-
preserve oocytes at limited financial cost to the individual
could drive decisions about family building. Thus, our find-
ings that women are not substantially altering their child-
bearing plans based on the presence or absence of
employer coverage for elective egg freezing is particularly
notable because the population of professional women sur-
veyed likely reflects the population most at risk for being
influenced by this offering.

It is notable that 68% of respondents in this study learned
of egg freezing through the media, while fewer than 3%
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learned about the technology from a medical professional.
This finding is consistent with, but even lower than, previous
reports (6). A study of U.S. obstetrics and gynecology resi-
dents (OB/GYNs) found that the majority (83%) believe that
OB/GYNs should initiate discussions about age-related
fertility decline with their patients, but only 40% believed
that OB/GYNs should initiate discussion about elective oocyte
cryopreservation, and 20% believed it should be part of the
annual well-woman examination (19). Meanwhile, 61% of
women surveyed think physicians should provide women of
childbearing age with information on oocyte cryopreserva-
tion at their annual visit (10). This lack of patient education
by medical providers is a disconcerting finding given the ev-
idence of misinformation regarding age-related fertility
decline, ovarian reserve, and the effectiveness of fertility
treatments among young highly educated women (19-21).

It is critically important that women be accurately
informed and appropriately counseled about the process
and time requirements of egg freezing, as well as the fact
that oocyte cryopreservation does not guarantee a live birth
in the future. One of the largest studies to date calculated
an approximately 6% live-birth rate per frozen oocyte, with
decreasing live-birth rates per oocyte cryopreserved as the
woman'’s age at cryopreservation increases (22). So as to not
impart false hope, it is imperative that women pursue this
technology with accurate expectations. While more specific
counseling about oocyte cryopreservation may be left to a
reproductive endocrinologist, women who have false expec-
tations about the effectiveness of the procedure, particularly
at later ages, may be delaying even pursuing a visit with a
reproductive endocrinologist, which sets them up for disap-
pointment when they do attempt to pursue oocyte cryopreser-
vation or childbearing. Because OB/GYNs have at least
annual interactions with these young women, their relation-
ship presents an important opportunity for education on
elective oocyte cryopreservation.

The strengths of this study include the timeliness of the
topic and the input from women in several different disci-
plines of study. Notably, there has been very little study of
attitudes toward fertility preservation and the related cost
constraints even as reproductive technologies have increased
the options for a growing number of women. Our conclusions
are limited by our sample size, though it is larger than in other
published similar studies (15). It was not possible to ascer-
tain exactly how many women received or opened our sur-
vey e-mail; those who opted to complete the survey may
have been overrepresentative of women with an interest in
oocyte cryopreservation, resulting in a selection bias. The
study population also included only graduate students and
thus was more educated than the general population.
Furthermore, the study sample had a higher percentage of
White women than the general population, so the results
may not be generalizable to the larger U.S. population. It
is also possible that professional goals and advancement
and partner status may be confounding variables. Finally,
the possibility exists that decision-making on a theoretical
scenario such as those posed in this survey may not be the
same as what women would do if an opportunity were to
actually present itself.
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A greater understanding of this topic has far-reaching
public health and economic implications. Future research is
needed to explore attitudes and decision-making regarding
employer coverage of oocyte cryopreservation in the general
population, and it should specifically explore the use of
oocyte cryopreservation among women at companies that
do offer coverage, as compared with the general population.
It is possible that those with graduate degrees have more con-
fidence in their position in the workplace and thus feel less
pressure to delay childbearing based on employer coverage
than those without advanced degrees. Alternatively, it is
also feasible that those with graduate degrees are pursuing
more time-intensive careers and are even more likely than
the general population to feel compelled to cryopreserve
oocytes and delay childbearing,.

CONCLUSION

Our study shows that the majority of graduate student women
would consider elective egg freezing if financial coverage
were offered by their employer, but would not change their
family building plans based on this coverage. Nonetheless,
it remains imperative that women are educated about age-
related fertility decline, and realistic success rates of oocyte
cryopreservation. Given that elective egg freezing is not a
guarantee of a future live birth, and that this study demon-
strates a clear pattern of women wanting to delay child-
bearing for professional reasons, improved employer-based
and social policies to counteract postponement (17, 23) in
conjunction with egg freezing may be a better solution to
this conundrum.
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