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Abstract
Purpose What are the experience, approach, and knowledge of US Obstetricians and Gynecologists’ (ob-gyn) towards counsel-
ing patients on reproductive aging (RA) and elective fertility preservation (EFP).
Methods A cross-sectional survey emailed by the American College of Obstetricians and Gynecologists (ACOG) to 5000
ACOG fellows consisting of 9 demographic and 28 questions relating to counseling patients on RA and EFP.
Results Seven hundred and eighty-four responders completed the survey. Although 82.8% agreed that conversations relating to
RA should take place with patients desiring future childbearing and delaying due to social reasons, only 27.6% stated that they
frequently counsel these women aged 18–34 years old, compared to 75.8% aged 35–44 years old (P < 0.01). Limited time
(75.8%) and limited knowledge (41.4%) were amongst the most frequent reported barriers towards counseling patients on RA.
Fifty-eight percent stated that they have been asked about EFP by patients. Although 74.8% agreed that conversations should take
place related to EFP in women desiring future childbearing and delaying due to social reasons, only 27.6% stated that they
frequently counsel these patients on EFP (P < 0.01). Limited time (75%) and limited knowledge (59.9%) were amongst the most
frequent barriers towards counseling on EFP.
Conclusions In the USA, methods to improve patient counseling and provider knowledge on RA and EFP are warranted and
further studies are needed to address optimal methods to improve counseling and knowledge related to these topics.
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Introduction

Awoman’s age and ovarian reserve are critical factors to her
fertility status. The probability of a live birth decreases with

advancing age due to a quantitative and qualitative decline in a
woman’s follicular pool [1–3]. Over the past several decades,
women have increasingly delayed childbearing [4], citing so-
cial reasons including professional/educational goals, finan-
cial barriers, and lack of a partner [5–7]. Delaying childbear-
ing makes their fecundity susceptible to the natural process of
reproductive aging (RA). In a decade spanning from 2005 to
2014, there has been an approximate 64% increase in in vitro
fertilization (IVF) cycles reported to the Center for Disease
Control, alongside an increase in the diagnosis of diminished
ovarian reserve as an etiology for IVF from 12 to 32% [8].
Unfortunately, even with the use of IVF, live birth rates per
fresh IVF cycle using autologous oocytes in the USA during
2014 are below 10% in women ≥ 41 years old [9].

Fertility preservation (FP), including oocyte and embryo cryo-
preservation, provides a means of potentially circumventing RA.
The first successful birth following embryo cryopreservation was
in 1984, followed by the first birth using oocyte cryopreservation
(OC) in 1986 [10]. The field of OC has advanced rapidly over the
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past several decades with studies revealing IVF success rates
usingOC similar to those following insemination of fresh oocytes
[11–15]. Additionally, available evidence indicates that offsprings
born following OC are not at increased risk of chromosomal
abnormalities, congenital anomalies, or adverse obstetrical out-
comes [16–20]. Success rates and safety profile of OC led to
removal of the Bexperimental^ label by the American Society
for Reproductive Medicine (ASRM) in 2013 [21].

Despite the promise that elective FP (EFP) holds for wom-
en delaying childbearing, knowledge on its availability and
accurate information on the effects of RA are lacking amongst
reproductive aged women. Surveys from multiple countries
consistently reveal that reproductive aged women underesti-
mate the effect of fertility decline with aging and overestimate
the success of assisted reproductive technologies to circum-
vent infertility [22–26]. This may be attributed to suboptimal
counseling, as a survey of U.S. obstetrician-gynecologist (ob-
gyn) residents revealed that although over 80% believe that a
conversation regarding age-related fertility decline should be
initiated by an ob-gyn, nearly 50% overestimated the age at
which there is a marked decline in a woman’s natural fertility
and over 50% overestimated the success of IVF [27].

A visit to an ob-gyn during a woman’s early reproductive
lifespan provides an ideal opportunity to counsel on RA and,
if interested, on EFP. Providing patients with accurate knowl-
edge on these subjects will enable women to make informed
decisions relating to their reproductive autonomy and maximize
their reproductive potential. Thus, the focus of our study was to
assess ob-gyns’ experience, approach, and knowledge towards
counseling patients on RA and EFP. To our knowledge, this is
the first study evaluating these topics specifically amongst post-
residency ob-gyns primarily practicing in the USA.

Materials and methods

Study design

This study was conducted in collaboration with the research
department of the American College of Obstetricians and
Gynecologists (ACOG) and was approved by the Albert
Einstein College of Medicine Institutional Review Board.
An email was sent via the survey platform Qualtrics to 5000
computer-generated randomly selected ACOG Fellows. This
invitation to participate contained a personalized link to the
survey along with an introductory paragraph describing the
nature and purpose of the survey; Fellows were informed that
participation was entirely voluntary and responses were anon-
ymous. Completion of the survey was taken as implied con-
sent. The survey was distributed over a 6-week period from
October 2016 to December 2016, with an initial email follow-
ed by five weekly reminder emails sent to non-responders
who had not opted-out of the study.

The survey was comprised of 37 questions, including 9
demographic questions. Questions assessed for ob-gyn ap-
proach and experience towards counseling patients on RA
and EFP (embryo and/or OC), perceived barriers towards
counseling patients on these subjects, and factual knowledge
related to RA and OC. Questions were in a multiple-choice
format and yes/no format. Some multiple-choice and yes/no
questions also included an Bother^ choice, in which the re-
sponders were able to type an answer. The survey was con-
structed to be completed in less than 10 min. Responders did
not have to answer all questions to complete the survey and
were only allowed to complete the survey once.

The questions were compiled based on clinical experience
of the authors in the fields of Obstetrics and Gynecology and
Reproductive Endocrinology related to RA and EFP. Factual-
based questions were derived from published data in peer-
reviewed journals. A pilot survey was initially sent anony-
mously to a small group of practicing ob-gyns and the survey
was further refined based on the results and feedback of the
pilot survey.

Statistical analysis

Data were collected in an excel spreadsheet and statistical
analysis was performed using STATAversion 14.0. Chi square
or Fisher’s exact tests, as appropriate, were used to compare
categorical data between groups. Logistic regression analysis
was performed to identify demographic factors that affect cor-
rect responses to chosen factual questions. Cronbach’s alpha
value, which is used to determine internal validity of the sur-
vey, was calculated and found to be 0.79 for all questions and
0.83 after eliminating the knowledge-based questions. These
values demonstrate internal validity of this survey. Continuous
data are presented as mean ± standard deviation. P value <
0.05 was considered statistically significant.

Results

Of the 5000 surveys distributed, 122 opted out and 31 of the
recipients had invalid emails. Amongst the remaining 4847,
there were 784 responders for a response rate of 16.2%.
Thirteen of those 784 responders stated that they were resi-
dents and were excluded from the analysis, for a total of 771
analyzable responders. Table 1 contains demographic charac-
teristics of the responders. Approximately two-thirds (68.8%)
of the responders were female. Average age was 47.4 ±
11.3 years old and average years out of residency were 15.0
± 11.0 years. The majority (69.6%) described their racial/
ethnic group as White with the next most frequent being
Hispanic (9.1%). Most practiced either general ob-gyn or gy-
necology only (89.6%), with only 10.4% practicing obstetrics
only. The majority did not identify with being board certified/
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eligible for subspecialties (82.5%), whereas of the 17.5% that
identified as subspecialists, the most frequently identified sub-
specialty was maternal fetal medicine (7.9%), and only 1.8%
identified as reproductive endocrinologists. The geographical
distribution represented ob-gyns from all 50 US states, with
the southern region being the highest represented (32.4%).

Counseling on reproductive aging

The full questionnaire is included in the Supplemental
Appendix. Data pertaining to counseling patients on RA are
shown in Table 2. The majority of responders (82.8%) either
strongly or somewhat agreed that at some point during a
woman’s reproductive lifespan, a conversation should take
place with her ob-gyn regarding fertility decline with aging.
However, during annual exams only 27.7% of ob-gyns either
most of the time or always counsel patients on RA desiring
future reproduction in women aged 18–34 years old compared
to 75.8% in women aged 35–44 years old (P ≤ 0.01). When
asked whether there was a specific age at which they typically
begin to discuss age-related fertility decline, 51.3% responded
yes with a mean age of 33.6 ± 3.1. Frequently reported minor
or major barriers to counseling patients on RA were limited
time (75.8%) and limited knowledge (41.5%).

When asked when a significant decline in fertility occurs,
the most frequent answer was between 35 and 37 years of age
(39.4%); however, 38.6% overestimated the age with 9.3%
stating between 41 and 44 years old. Over half of responders
overestimated the live birth success rates per cycle of IVF in
women grouped into, 41–42 years old, 43–44 years old, and >
44 years old, at 57%, 52.3%, and 51.2%, respectively. The
majority (87.9%) felt comfortable performing an infertility
evaluation. Of those that felt comfortable, 54.8% stated that
they would perform an evaluation immediately for a couple in
which the woman trying to conceive is 40 years old, 45.2%

Table 1 Characteristics of responders

Characteristics Number (percentage)

Gender (721)

Male 225 (31.2)

Female 496 (68.8)

Age (718) a

Up to 40 years old 252 (35.1)

41–50 years old 172(23.9)

51–60 years old 188 (26.2)

61 + 106 (14.8)

Years post-residency (711) b

0–3 109 (15.3)

4–10 179 (25.2)

11–20 182 (25.6)

21–30 165 (23.2)

31 + 76 (10.7)

Racial/ethnic group (718)

Hispanic or Latino 65 (9.0)

Asian 63 (8.8)

White 500 (69.6)

Black or African American 39 (5.4)

American Indian or Alaskan Native 4 (0.6)

Native Hawaiian or Pacific Islander 0 (0)

Mixed 25 (3.5)

Other 22 (3.1)

Which of the following do you
primarily practice? (722)

General ob-gyn 622 (86.1)

Gynecology only 25 (3.5)

Obstetrics only 75 (10.4)

Board certification in any of the following? (771)

Reproductive endocrinology and infertility (REI) 8 (1.0)

Gynelogical/oncology 4 (0.5)

Urogynecology 5 (0.6)

Maternal fetal medicine 61 (7.9)

Other 47 (6.1)

REI + other 6 (0.8)

Mixed other 5 (0.6)

Best description of current practice structure (721)

Solo private practice 72 (9.9)

Ob-gyn partnership group 247 (34.3)

Multi-specialty group 85 (11.8)

Hospital of clinic 120 (16.6)

University full time faculty and practice 157 (21.8)

HMO/staff model 10 (1.4)

Other 30 (4.2)

Geographic region (649)

Northeast 114 (17.6)

Midwest 139 (21.4)

South 210 (32.3)

West 151 (23.3)

Table 1 (continued)

Characteristics Number (percentage)

Other 35 (5.4)

Which best describes practice location (716)

Urban inner city 177 (24.7)

Urban non-inner city 177 (24.7)

Suburban 226 (31.6)

Mid-sized town (10,000–50,000) 73 (10.2)

Rural 48 (6.7)

Military 15 (2.1)

Data are given as number of responses with percentages in parenthesis.
Number entered in parenthesis following question corresponds to number
of responses obtained for each question
aMean ± standard deviation 47.4 ± 11.3
bMean ± standard deviation 15.0 ± 11.0
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Table 2 Ob-gyn’s experience, approach, and knowledge towards
counseling patients on reproductive aging

Questions Number (percentage)

Please rate the extent to which you agree or disagree with the statement:
at some point during a patient’s reproductive lifespan, a conversation
should take place with her ob-gyn regarding fertility decline with
aging (736)

Strongly disagree 15 (2.0)

Somewhat disagree 26 (3.5)

Neither agree nor disagree 86 (11.7)

Somewhat agree 225 (30.6)

Strongly agree 384 (52.2)

How often do you encounter patients that desire future childbearing,
but are delaying for social reasons (lack of partner, career
goals, etc.)? (741)

Never 12 (1.6)

Very infrequently 115 (15.5)

Somewhat infrequently 215 (29.0)

Somewhat frequently 314 (42.4)

Very frequently 85 (11.5)

During annual exams, how often do you ask women about their
future reproduction/pregnancy plans if:

They are between 18 and 34 years old? (760)

Never 16 (2.1)

Sometimes 134 (17.6)

About half the time 90 (11.9)

Most of the time 307 (40.4)

Always 213 (28.0)

They are between 35 and 44 years old? (759)

Never 19 (2.5)

Sometimes 131 (17.3)

About half the time 108 (14.2)

Most of the time 297 (39.1)

Always 204 (26.9)

Based on your current practice, how often do you counsel
women who desire future childbearing on age-related fertility
decline if:

They are between 18 and 34 years old? (755)

Never 86 (11.4)

Sometimes 330 (43.7)

About half the time 130 (17.2)

Most of the time 152 (20.1)

Always 57 (7.6)

They are between 35 and 44 years old? (758)

Never 22 (2.9)

Sometimes 94 (12.4)

About half the time 68 (8.9)

Most of the time 284 (37.5)

Always 290 (38.3)

Is there a specific age at which you typically begin to discuss
age-related fertility decline? (756)

No 356 (47.1)

Yes (please specify): _____ 388 (51.3)

Table 2 (continued)

Questions Number (percentage)

N/A I do not bring up fertility decline
with aging

12 (1.6)

Those that responded yes (388) Mean = 33.6 ± 3.1 years old *
Bottom 10th % range—

25–30 years old
Top 10th % range—

37–50 years old

In your practice, what are the barriers to counseling patients on
reproductive aging? Limited time (732)

Not a barrier 177 (24.2)

Minor barrier 321 (43.9)

Major barrier 234 (31.9)

Limited knowledge (726)

Not a barrier 425 (58.5)

Minor barrier 261 (36.0)

Major barrier 40 (5.5)

Limited training (725)

Not a barrier 414 (57.1)

Minor barrier 273 (37.7)

Major barrier 38 (5.2)

It contradicts with my personal beliefs (726)

Not a barrier 697 (96)

Minor barrier 21 (2.9)

Major barrier 8 (1.1)

Discomfort bringing it up with patients (728)

Not a barrier 634 (87.1)

Minor barrier 82 (11.3)

Major barrier 12 (1.6)

Other please specify (71) ____________

A significant decline in fertility occurs during which age range? (737)

20–29 15 (2.0)

30–34 148 (20.1)

35–37 ** 290 (39.3)

38–40 216 (29.3)

41–42 52 (7.1)

43–44 16 (2.2)

For couples presenting to your office with infertility, do you feel
comfortable performing an infertility evaluation? (734)

Yes 645 (87.9)

No (skip next question) 89 (12.1)

Approximately how long do you typically wait for a couple to try
to conceive before performing an infertility workup, when the
women trying to conceive is:

35 years old (645)

Immediately 55 (8.5)

3 months 74 (11.5)

6 months 466 (72.3)

9 months 28 (4.3)

12 months or more 22 (3.4)

40 years old (642)

Immediately 352 (54.8)
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stated that they would wait 3 months or longer, and 22.9%
stated that they would wait 6 months or longer.

Counseling on elective fertility preservation

Selected data pertaining to counseling patients on EFP are
shown in Table 3. Full questions and responses related to
questions on EFP are listed in Supplementary table I. Most
responders (74.8%) believed a conversation should take place
regarding EFP in patients delaying pregnancy due to social
reasons; however, in practice, only 27.6% stated that they
counsel them most of the time or always. When given a

clinical scenario of a reproductive age women desiring future
childbearing who will undergo gonadotoxic treatment, 90.4%
stated that they would likely counsel her on FP; in contrast,
only 55.5% indicated that they would likely counsel patients
desiring future childbearing who were delaying for social rea-
sons (P < 0.01). Twenty-seven percent stated that there is a
specific age at which they bring up EFP with patients, with a
mean age of 34.2 years old ± 2.8, and the top 10% range being
38–40 years old. Additionally, 58.1% stated that they have
been asked by patients about FP. Of those that have been
asked, over half (56.1%) stated that they were asked quarterly
or more frequently, and 22.9% stated monthly or more fre-
quently. The most common barrier to counseling on FP was
limited time (75%), followed by limited training and knowl-
edge (61.2 and 59.9%, respectively). An opportunity was giv-
en to free text additional barriers to counseling patients on FP
(data not shown). Ninety-seven responses were given, with
the most frequent answer (74.2%) relating to high cost. Over
half (52.2%) were unaware that OC was not considered ex-
perimental byASRM and 51.3% believed that, based on avail-
able data, risk for congenital anomalies for babies born from
oocyte cryopreservation were at similar risk compared to the
general population. Approximately 25% believed that they
were at increased risk for congenital anomalies and 21.3%
were unsure.

Correlation between male and female responders,
years out of residency, and answers to factual
questions

Answers for factual questions were compared amongst male
and female responders, and years out of residency, categorized
by 0–3, 4–10, 11–20, 21–30, and over 31 years
(Supplementary table II). Correct answers related to IVF suc-
cess rates were given by significantly more woman compared
to men (P < 0.01). Additionally, for the question related to the
age at which a significant decline in fertility occurs, there was
a significant difference in correct responses categorized by
year out of residency (P = 0.04) and in women compared to
men (P < 0.01); however, when logistic regression analysis
was performed controlling for sex of responders, years out
of residency was not correlated to the knowledge of age at
which significant decline in fertility occurs.

Discussion

As primary providers of women’s healthcare during their re-
productive years, ob-gyns’ experience, approach, and knowl-
edge towards counseling patients on RA and EFP are crucial
to evaluate. The vast majority of responders stated that they
practiced either gynecology only or general ob-gyn, which
represents the ideal provider to counsel women on RA and

Table 2 (continued)

Questions Number (percentage)

3 months 143 (22.3)

6 months 139 (21.7)

9 months 4 (0.6)

12 months or more 4 (0.6)

Following in vitro fertilization (IVF) for patients _____ years old,
live birth rates per cycle are approximately ______ (718)

41–42 years old (718)

1% 9 (1.3)

5% 95 (13.2)

10% ** 205 (28.5)

20% 194 (27.0)

30% 138 (19.2)

40% 55 (7.7)

50% 22 (3.1)

43–44 years old (716)

1% 103 (14.4)

5% ** 239 (33.4)

10% 176 (24.6)

20% 120 (16.8)

30% 58 (8.1)

40% 16 (2.2)

50% 4 (0.5)

> 44 years old (717)

1% ** 349 (48.7)

5% 183 (25.5)

10% 102 (14.3)

20% 61 (8.5)

30% 20 (2.8)

40% 1 (0.1)

50% 1 (0.1)

Data are given as number of responses with percentages in parenthesis.
Number entered in parenthesis following question corresponds to number
of responses obtained for each question

*Mean ± standard deviation

**Denotes correct answer based on published literature
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EFP. Consistent with recent sociological trends in delaying
childbirth [4], slightly over half of responders stated that they
frequently encounter patients desiring childbearing, however,
delaying due to social reasons. It is reassuring that a large
majority of ob-gyns in this survey agree that at some point
in a woman’s reproductive lifespan, a conversation should
take place with her ob-gyn regarding RA. This is consistent
with a study evaluating residents’ attitudes towards counsel-
ing patients on RA, as 83% of surveyed US residents believed
that an ob-gyn should initiate a discussion relating to age-
related fertility decline [27]. Counseling patients on RA is of
great importance to a woman’s reproductive autonomy as
studies from many countries have consistently shown that
accurate fertility knowledge is lacking amongst reproductive
aged women [22, 24–26, 28], as highlighted in a study of over
10,000 reproductive age men and women from 79 countries
with average score of 51.9% on a fertility knowledge ques-
tionnaire [29].

Although a large percentage of responders agree that at
some point during a woman’s reproductive lifespan, a conver-
sation should take place regarding RA, actual practice may not
be reflective of their beliefs, which may be explained by the
age of the patient. A significant discrepancy was reported
between the ages at which responders would most of the time
or always counsel women onRA at 35–44 years old compared
to 18–34 years old (75.8 vs. 27.7%, respectively). These dis-
crepant findings may reflect the broad age range of 18–
34 years old used in this survey, as approximately half sur-
veyed stated that there was a specific age they would bring up

Table 3 Ob-gyn’s experience, approach, and knowledge towards
counseling patients on elective fertility preservation

Questions Number (percentage)

For patients of reproductive age who delay childbearing due to social
reasons (lack of partner, career goals, etc.), a conversation should
take place with her ob-gyn regarding the availability of fertility
preservation (egg and/or embryo freezing) (737)

Strongly disagree 12 (1.6)

Somewhat disagree 44 (6.0)

Neither agree nor disagree 130 (17.6)

Somewhat agree 276 (37.5)

Strongly agree 275 (37.3)

Have patients asked about fertility
preservation? (740)

No (skip question) 310 (41.9)

Yes 430 (58.1)

Approximately how often have you been asked about fertility
preservation (egg and/or embryo freezing), in the past
3 years? (431)

Weekly 17 (4.0)

Monthly 82 (19.0)

Quarterly 143 (33.2)

Semi-annually 113 (26.2)

Yearly 76 (17.6)

Is there a specific age at which you typically begin to bring up
fertility preservation (egg and/or embryo freezing)? (739)

No 485 (65.6)

Yes 205 (27.8)

N/A I do not bring up fertility
preservation with patients

49 (6.6)

Those that responded yes (185) 34.2 ± 2.8 years old *
Bottom 10th% range—

26–30 years old
Top 10th % range—

38–40 years old

In your practice, what are the barriers to counseling patients on
fertility preservation (egg and/or embryo freezing)?

Limited time (725)

Not a barrier 182 (25.1)

Minor barrier 298 (41.1)

Major barrier 245 (33.8)

Limited knowledge (721)

Not a barrier 289 (40.1)

Minor barrier 312 (43.3)

Major barrier 120 (16.6)

Limited training (717)

Not a barrier 278 (38.8)

Minor barrier 330 (46.0)

Major barrier 109 (15.2)

It contradicts with my
personal beliefs (722)

Not a barrier 683 (94.6)

Minor barrier 25 (3.5)

Major barrier 14 (1.9)

Table 3 (continued)

Questions Number (percentage)

Discomfort bringing it up with patients (721)

Not a barrier 631 (87.5)

Minor barrier 76 (10.6)

Major barrier 14 (1.9)

New and experimental nature of oocyte cryopreservation (721)

Not a barrier 373 (51.7)

Minor barrier 240 (33.3)

Major barrier 108 (15.0)

Other please specify (97) ____________

Is oocyte cryopreservation considered experimental according to the
American Society for reproductive medicine? (735)

No ** 351 (47.8)

Yes 56 (7.6)

Unsure 328 (44.6)

Data are given as number of responses with percentages in parenthesis.
Number entered in parenthesis following question corresponds to number
of responses obtained for each question

*Mean ± standard deviation

**Denotes correct answer based on published literature
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RA, with a mean age of 33.6 ± 3.1 years old. With that stated,
it is important that patients obtain counseling on RA during
their peak reproductive potential and prior to when a steep
decline in fecundity occurs, on average in mid to late 20’s
and 35–37 years old, respectively [30–37]. Women at risk
for an accelerated decline in fertility warrant earlier counseling
particularly in patients with a family history of premature
ovarian insufficiency, fragile X premutation, history of che-
motherapy or pelvic radiation, severe endometriosis, history
of ovarian surgery, history of pelvic infection, and heavy
smoking [38–42].

In light of current demands in medical practice, it is no
surprise that an overwhelmingmajority of responders reported
time as a barrier to counseling patients on RA. It may be best
to set up a separate counseling session or refer to a reproduc-
tive endocrinologist for appropriate counseling. A thorough
counseling session on RA should include increased risks of
pregnancy complications in older mothers including pre-
eclampsia, preterm birth, low birth weight, placenta previa,
cesarean section, increased risk of chromosomal abnormali-
ties, and increased risk of miscarriage [43–46]. In light of time
constraints, a dedicated clinic to discuss factors related to
protecting fertility could be of benefit. A fertility assessment
and counseling clinic in Denmark has been established specif-
ically with the aim of protecting fertility in patients not cur-
rently struggling with infertility [47]. An initial evaluation of
patients attending this clinic revealed that 99% of women
found it useful and 70% wanted estimates on years available
to postpone motherhood. Curiously, 35% stated that they
would advance the decision to become pregnant following
consultation [47]. Although generally not covered by insur-
ance, OC has been proven cost-effective in women delaying
their childbearing to their late reproductive years. A mathe-
matical model revealed that OC performed by age 37 years old
would be more cost-effective than no action [48], whereas
another model revealed it to be cost-effective by 35 years
old [49].

Limited knowledge was another frequently reported barrier
towards counseling on RA and EFP, at 41.4 and 59.9%, re-
spectively. Consistent with self-reported limited knowledge,
more than half of the responders were unaware that OC is not
considered experimental by ASRM [21] and slightly over one
third overestimated the age at which a significant decline in
fertility occurs.

A common misconception is that IVF can circumvent a
woman’s natural decline in fertility that occurs in the 5th de-
cade of life [50]. In the USA, live birth rates per cycle of IVF
reported to the CDC in 2014 using autologous oocytes were
37.1% in women younger than 35 years old, decreasing to
9.7% in women 41–42 years old, 3.8% in 43–44 years old,
and 1.2% in women over 44 years old [9]. Our survey dem-
onstrated that ob-gyns overestimate the success of IVF in
women over 40 years old, with over 50% overestimating

IVF success rates in women aged 41–42, 43–44, and over
44 years old. Additionally, the majority of responders stated
that they felt comfortable performing an infertility evaluation;
however, of those that felt comfortable, 45.2%would wait 3 or
more months and 22.9% would wait 6 months before
performing an infertility evaluation in a couple in which the
women is 40 years old. This delay in evaluation for women
over 40 years old is consistent with underestimating the
marked decline in fertility that occurs as a woman enters her
5th decade of life. Indeed, ACOG and ASRM recommend
immediate infertility evaluation in women attempting to con-
ceive older than 40 years old [35].

Embryo and/or OC have been proposed as a method to
circumvent RA. Amajor benefit of OC over embryo cryopres-
ervation is the absence of a need for a suitable partner, which
is a reason commonly cited by women to delay childbearing
[5, 51, 52]. Despite its availability, many reproductive aged
women are unfamiliar with OC [53]. Although the majority
of responders believe that a conversation should take place
regarding EFP in patients delaying childbearing for social
reasons, in practice only, a little more than a quarter stated
that they counsel these patients most of the time or always.
The discrepancy may be age-related as the question did not
specify an age; however, when asked if there was a specific
age at which they bring up FP, only a little more than a
quarter stated yes, with the average age of 34.2 ± 2.8 years
old. These findings are consistent with a study revealing
that only 25% of women undergoing elective OC (EOC)
learned about the technology from their ob-gyn [5], with
79% stating that they wished they had undergone EOC at
an earlier age [5]. Patient knowledge relating to the avail-
ability of EFP may be shifting as over half of responders
have been asked by patients about EFP; of those that did,
nearly one quarter have been asked on a monthly or greater
basis.

The main limitations of this study include the relatively low
response rate and use of an unvalidated survey. The low re-
sponse rate can introduce bias and thus the results may not
accurately represent the views of US ob-gyns related to
counseling patients on RA and EFP. Additionally, demo-
graphics related to non-responders are not available and there-
fore, comparisons of demographics and baseline characteris-
tics between responders and non-responders cannot be made.
Although the magnitude of this bias cannot be assessed, this is
the first study of its kind and provides very important infor-
mation that can be used to improve counseling methods relat-
ed to RA and EFP. Cronbach’s alpha was calculated as 0.79
when incorporating all questions, indicating an acceptable
level of reliability and internal consistency of the question-
naire [54]. Further studies from a sample known to represent
US ob-gyns’ demographics/characteristics may be of value to
further evaluate the experience, approach, and knowledge re-
lated to counseling patients on RA and EFP.
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In conclusion, this is the first US survey specifically
targeting post-residency ob-gyns on their experience, ap-
proach, and knowledge towards counseling patients on RA
and EFP. Findings from this study indicate that a large major-
ity of ob-gyns believe that counseling patients on RA and EFP
is important, however, in practice fewer counsel. This may be
related to limited time and knowledge constraints, indicating
the need for improved counseling methods. Empowering
women with accurate information relating to RA and EFP will
help guide them make the most appropriate decisions regard-
ing their reproductive potential. The past half-century has seen
a revolutionary change in reproductive autonomy with easy
access to contraception and legalization of abortion; however,
with sociological norms shifting to delayed childbearing, an
integral component of a woman’s reproductive autonomy and
choice is to arm her with information relating to RA so that she
can make pro-fertility decisions regarding her reproductive
future.

Funding This work was supported by the Maternal and Child Health
Bureau (Grant UA6MC19010).
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