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Abstract
Purpose To determine the utilization of planned oocyte cryopreservation (OC) in the year immediately prior to, and the year 
of, insurance coverage commencement for employees at our institution.
Methods Patient demographics and cycle outcomes were retrospectively compared between the first OC cycles occurring 
in 2017 vs. 2018 according to insurance coverage and type, age, and the number of oocytes retrieved and cryopreserved. 
Continuous demographic variables including age, BMI, day 3 FSH and E2, AMH, gravidity, and parity were compared using 
student T-tests. Cycle outcomes, including the number of oocytes retrieved and cryopreserved were compared using linear 
regression models, adjusting for potential confounders including age, BMI, and ovarian reserve parameters.
Results Between January 2017 and December 2018, 123 patients underwent planned OC at our institution. Patient age 
ranged from 23 to 44 years and did not significantly differ from 2017 to 2018 (mean 34.9 vs. 35.2). There was a 12% increase 
in planned OC utilization from 2017 (N = 58) to 2018 (N = 65). Significantly, more patients had any insurance coverage in 
2018 vs. 2017 (71.9% vs. 40.4%, p = 0.001), a 78% increase. From 2017 to 2018, the number of patients with hospital-based 
insurance coverage undergoing planned OC increased by a factor of 8 (5 to 41.5%, p < 0.001), while the number of self-pay 
patients significantly decreased (p = 0.001). No differences were found regarding cycle outcomes.
Conclusion A greater proportion of women at our institution had insurance coverage for planned OC in 2018 vs. 2017. 
Employer-based insurance coverage for planned OC was associated with a significant increase in utilization by hospital 
employees.
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Introduction

The average age of first-time mothers in the USA now stands 
between 28 and 30 years, a steep rise from the 21.4 years 
reported by the CDC in 1970 [1, 2]. The rise in the age 
of first-time motherhood is associated with career build-
ing, lack of a suitable partner, and/or personal and financial 
readiness [3, 4]. As the 20 s and 30 s are pivotal years for 
women to establish careers and expand their families, there 
remains an imbalance between a woman’s personal goals 
and her “biological clock.”

Women face biological inequity, a term coined to describe 
the limited biological reproductive lifespan of women 
compared to men. While men may continue to make via-
ble sperm late into old age, women are believed to have 
a finite follicular pool, which diminishes in both quantity 
and quality with age. It is widely understood that older age 
at conception leads to a greater risk of fetal chromosomal 
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abnormalities and pregnancy loss [5, 6]. While the use of 
donated oocytes can extend female reproductive potential, 
it precludes genetically related offspring [7].

Historically, medical oocyte cryopreservation was used to 
preserve fertility in the face of imminent medical conditions 
or gonadotoxic medications that threatened reproductive 
potential. The modern clinical approach has shifted toward 
supporting planned oocyte cryopreservation as a means 
of extending fertility and/or restoring fertility potential in 
the face of age-based fertility decline. Cryopreservation of 
oocytes offers women increased reproductive autonomy and 
choice, while simultaneously preserving egg quality. One 
study reported that following oocyte cryopreservation, 90% 
of women stated that they felt more secure about their repro-
ductive future [8]. Medical advancements in the laboratory 
and stimulation techniques for oocyte cryopreservation, spe-
cifically the advent of vitrification, have led to similar suc-
cess rates when using vitrified oocytes as compared to fresh 
oocytes [9–13]. In 2012, the American Society for Repro-
ductive Medicine (ASRM) lifted the experimental label on 
vitrification of oocytes, and in 2018, they stated that planned 
oocyte cryopreservation was ethically permissible prior to 
the development of a medical indication, including repro-
ductive aging, that may impact fertility [14].

The cost of oocyte preservation is a challenge for many 
women and remains a barrier to their access to care. Cur-
rently, most insurance companies are not mandated to pro-
vide coverage for planned oocyte cryopreservation, leading 
to unequal access to the procedure according to insurance 
benefits. In 2018, the largest hospital system in New York 
State began to include planned oocyte cryopreservation as a 
benefit for employees under their insurance plan. The pur-
pose of this study is to compare the utilization of planned 
oocyte cryopreservation (planned OC) before and after the 
initiation of employer-based insurance coverage for this 
reproductive health benefit.

Materials and methods

Study population

All planned oocyte cryopreservation cycles from January 1, 
2017, to December 31, 2018, were retrospectively reviewed 
after approval from an academic institutional review board. 
These data represent cycles from the year prior to initia-
tion of employer-based insurance coverage for planned OC 
(1 January–31 December 2017) and cycles that occurred 
within the first year of planned OC coverage (1 January–31 
December 2018). Patients’ insurance status information 
included either coverage for OC by our own hospital insur-
ance (employees or their immediate family covered by the 
same insurance), coverage for OC by another insurance 

carrier, or self pay with no insurance coverage for planned 
OC. Patients with our hospital-based insurance were only 
covered for planned OC at our institution and would not 
have been covered for OC elsewhere. Only a patient’s first 
planned OC cycle was included. Cycles were excluded if the 
oocyte cryopreservation cycle was completed for an acute 
medical indication that placed a patient at risk for infertility, 
such as gonadotoxic therapy and oocyte donor cycles.

Variable collection

The primary study outcome was the utilization of planned 
OC in 2017 vs. 2018. Secondary outcomes were the num-
ber of oocytes retrieved and the number of oocytes cryo-
preserved. Patient demographics were collected from the 
electronic medical record and included age, BMI, day 3 FSH 
and E2 levels, anti-müllerian hormone level, gravidity, par-
ity, relationship status, insurance coverage and insurance 
type, and hospital-based employment status.

Statistical analysis

All statistical analyses were performed using “R” statisti-
cal software. Continuous numerical demographic variables 
including age, BMI, day 3 FSH and E2, AMH, gravidity, 
and parity were compared between 2017 and 2018 using 
the two-tailed student T-tests. Discrete variables, includ-
ing relationship status, employment status, and insurance 
status, were presented as frequencies (percentage). Cycle 
outcomes, including the number of oocytes retrieved and the 
number of oocytes cryopreserved, were compared using a 
linear regression model adjusting for potential confounding 
factors including age, BMI, and ovarian reserve parameters. 
Statistical significance was set as p < 0.05.

Results

Between January 2017 and December 2018, 123 unique 
patients underwent planned OC, with 58 planned OC 
cycles occurring in 2017 and 65 in 2018. The mean age of 
patients who underwent a planned OC cycle in 2017 was 
34.9 ± 4.2 years (range: 23–39 years) versus 35.2 ± 3.6 years 
(range: 26–44 years) in 2018 (p = 0.68, Table 1). The BMI 
of both groups was not significantly different (25.1 ± 5.8 
vs. 24.4 ± 4.3 in 2017 and 2018, respectively). There was 
no significant difference in pretreatment hormone levels 
between 2017 and 2018 (day 3 FSH: 7.3 ± 2.9 vs. 7.1 ± 2.9, 
p = 0.68; day 3 E2: 41.8 ± 20.9 vs. 35.3 ± 16.6, p = 0.09; 
AMH: 2.9 ± 2.1 vs. 3.1 ± 2.1, p = 0.62; respectively, Table 1). 
Most patients reported relationship status as “single” in both 
years (73.2% and 81.3% in 2017 and 2018, respectively, 
p = 0.219). There were more nulligravid patients in 2018; 
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however, no significant difference was found in gravidity 
and parity between the groups (Table 1). In summary, there 
were no statistically significant differences regarding patient 
demographics among groups.

More patients had insurance coverage for planned OC in 
2018 vs. 2017 (72.3% vs. 40.4%, p < 0.001), representing a 
79% increase in insured patients. Accepted insurance provid-
ers between 2017 and 2018 remained the same, other than 
the addition of our hospital-based insurance plan in 2018. 
Of those with insurance coverage, 13% had hospital-based 
insurance coverage in 2017, while 57% had hospital-based 
coverage in 2018. From 2017 to 2018, the number of overall 
patients with hospital-based insurance coverage that under-
went planned OC increased by a factor of 8 (5.3 to 41.5%, 
p < 0.001). In contrast, the proportion of self-pay patients 
significantly decreased from 2017 to 2018 (p = 0.001, 
Table 2/Fig. 1).

From 2017 to 2018, the utilization of planned OC 
increased by 12%, with 58 cycles completed in 2017 and 75 
cycles completed in 2018 (Table 3). There was no significant 
difference in planned OC outcomes by year, with the aver-
age number of oocytes retrieved (14.6 ± 8.0 vs. 16.2 ± 8.2 
for 2017 and 2018, respectively; p = 0.17) and the average 
number of oocytes cryopreserved per cycle (11.6 ± 7.1 vs. 
12.5 ± 7.1 for 2017 and 2018, respectively; p = 0.33) similar 
among groups (Table 3).

Discussion

Our data suggests that institutional coverage of planned OC 
may be a factor in the increasing utilization of planned OC 
by reproductive-aged women. There was a statistically sig-
nificant increase in the number and percentage of patients 
with insurance coverage for planned OC in 2018 compared 
to 2017, as well as an increase in the number of patients 
utilizing their insurance benefits. Specifically, employer-
based insurance coverage for planned OC was associated 
with a significant increase in utilization by hospital-system 
employees.

Prior work related to this study has focused on large cor-
porations and their motivations behind offering coverage of 
planned OC, rather than the impact insurance coverage of 
planned OC may have on usage of this technology by repro-
ductive-aged women [15–17]. Our study is one of the first 
to evaluate the utilization of insurance coverage for planned 
OC among reproductive-aged women. The majority of 
patients utilizing planned OC in both years were nulligravid 
and single. We observed an increase in the percentage of 
nulligravid women utilizing planned oocyte cryopreserva-
tion once insurance coverage was offered (66% of patients 
in 2017 and 81.5% in 2018), although this finding did not 
reach statistical significance (p = 0.052). Additionally, the 
majority of patients in 2017 and in 2018 who used planned 
OC identified as single and likely assumed the financial bur-
den of planned OC, whether through self pay or their own 
insurance coverage. One study by Mertes et al. presented an 
in-depth discussion of various financial options for planned 
OC and highlighted that full coverage, at least up to age 36, 
may be the preferred strategy as it allows women to freeze 
eggs at a younger age, wherein quality is higher, but dispos-
able income may be lower [18].

As of January 1, 2020, New York State fertility insurance 
coverage laws mandate that in vitro fertilization be covered 
by health insurance provided in the large group market, and 

Table 1  Patient demographics

2017 2018 p-value

(N = 58) (N = 65)

Avg/SD Avg/SD

Age (y)
Range
Median

35.0
(23–39)
36

4.2 35.2
(26–44)
34

3.6 NS

BMI (kg/m2) 25.1 5.8 24.4 4.3 NS
  Day 3 FSH (IU/mL) 7.3 2.9 7.1 2.9 NS
  Day 3 E2 (pg/mL) 41.8 20.9 35.3 16.6 NS

AMH (ng/mL) 2.9 2.1 3.1 2.1 NS
%/N %/N

Gravidity NS
  0 67.2% 39 81.5% 53
  1 19.0% 11 7.7% 5
  2 + 13.8% 8 10.8% 7

Parity NS
  0 93.1% 54 98.5% 64
  1 3.4% 2 0.0% 0
  2 + 3.4% 2 1.5% 1

Relationship status
  Single 73.2% 41 81.3% 52 NS
  Married 17.9% 10 15.6% 10 NS
  Divorced 8.9% 5 3.1% 2 NS

Table 2  Employment and insurance status

2017 2018 p-value

(N = 58) (N = 65)

%/N %/N

Insurance status
  Patients with any 

insurance cover-
age

40.4% 23 72.3% 47  < 0.001

  Self-pay patients 59.6% 34 27.7% 18  < 0.001
  Patients with 

hospital-based 
insurance cover-
age

5.3% 3 41.5% 27  < 0.001
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medically necessary fertility preservation be covered in a 
large group, small group, and individual markets [19]. Medi-
cally necessary fertility preservation includes “medical treat-
ments for people facing iatrogenic infertility, that is, infer-
tility caused by a medical intervention, such as radiation, 
medication, or surgery.” Planned OC is not included in this 
updated mandate. Stoop et al. argued that planned OC, or 
“oocyte banking for anticipated gamete exhaustion” should 
be considered medically necessary, as it is used to mitigate 
the impact of reproductive aging that leads to infertility 
later in life, and therefore should be considered preventa-
tive medicine [20]. Several studies have already been con-
ducted highlighting the positive impact of removing barriers 
to access to medical egg freezing through cost reduction and 
universal insurance coverage [21–24].

A major strength of this study is that it uniquely under-
scores the impact that insurance coverage may have on 
planned OC utilization rates in just 1 year. It is the first to 
address the association between employer-based insurance 
coverage and utilization of planned OC. Additionally, our 
institution has offered planned OC as a fertility treatment 
since 2012, with the only major change from 2017 to 2018 
being the addition of our hospital-based insurance cover-
age for employees. Importantly, no marketing was done to 

promote this new insurance benefit over the study’s time 
frame. Limitations to this study include the small sample 
size as well as the retrospective study design at a single fer-
tility clinic, which may limit generalizability. The retrospec-
tive design is prone to selection bias and misclassification 
bias, specifically from missing or inaccurate data that may 
be unaccounted for. Additionally, only an association, not 
causation, can be determined. Only patients who actually 
underwent a cryopreservation cycle were included in our 
review. The number of patients who presented for a new 
patient visit but did not actually undergo planned OC could 
not be accurately obtained. Therefore, the focus of this pre-
sent study was on the actual utilization of the procedure. 
While the sample size was limited, this study may serve as 
a pilot study for future research on this important topic. As 
more insurance companies and large employers are likely to 
add planned OC as a potential benefit for employees, it is 
valuable to consider how that may change the utilization of 
the technology.

In the year following the introduction of insurance cov-
erage for planned OC at our institution, there was a 12% 
increase in the utilization of the procedure. The results of 
this study suggest that insurance coverage of planned OC 
may be an important factor in increasing access to, and 

Fig. 1  Utilization of planned 
oocyte cryopreservation by 
insurance status before and after 
implementation of hospital-
based insurance coverage of 
planned OC
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Table 3  Planned OC cycle 
outcomes

2017 2018 95% CI p-value

Avg/SD Avg/SD

Total number of women with 
planned OC cycles

58 65

Oocytes retrieved/cycle 14.6 8.0 16.2 8.2 (1.19)–(6.54) 0.17
Oocytes cryopreserved/cycle 11.6 7.1 12.5 7.1 (1.81)–(5.24) 0.33
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utilization of this, technology. Legislation concerning insur-
ance coverage of medically necessary fertility preservation 
services represents an important step forward in ensuring 
equal access to reproductive health care. As awareness of 
coverage increases and other employers begin to expand 
benefits, we anticipate that planned OC utilization rates will 
continue to rise among reproductive-aged women desiring 
future fertility.
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