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Abstract
Purpose To evaluate perceptions of delayed fertility care secondary to the COVID-19 pandemic.
Methods This was a cross-sectional anonymous survey of N = 787/2,287 patients (response rate = 42.6%) from a single
academic fertility center. Participants were randomized 1:1 to receive supplemental educational explaining the rationale behind
recommendations to delay fertility treatments due to the COVID-19 pandemic. Assessment of well-being was conducted via the
Personal Health Questionnaire Depression Scale, the Generalized Anxiety Disorder-7, the Ways of Coping-Revised, the
Appraisal of Life Events Scale, and influence of supplemental education on agreement with ASRM COVID-19 Taskforce
recommendations and associated distress.
Results Participants in the education v. no education groups were 35.51 (SD = 4.06) and 37.24 (SD = 5.34) years old, married
(90.8% v. 89.8%), had a graduate degree (53.9% v. 55.4%), > 1 year of infertility (73.4% v. 74.4%), and were nulliparous (69.0%
v. 72.6%), with moderate to high distress (64.9% v. 64.2%) (ns). Distress was related to age, duration of infertility, and
engagement in social support seeking and avoidant coping strategies (P < 0.001). Agreement with recommendations was related
to receipt of supplemental education, history of pregnancy loss, and use of cognitive coping (P = 0.001).
Conclusion Most participants were distressed by the delay of treatments. Supplemental education increased acceptance of
recommendations but did not decrease distress. Future treatment delays should include education related to and assessment of
understanding of recommendations, and inclusion of mental health professionals in patient care.
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Introduction

The coronavirus disease 2019 (COVID-19) spread across the
globe and caused worldwide disruptions in daily living begin-
ning in late 2019 through 2020 and has no discernable ending
date. The pandemic has led to legally mandated physical dis-
tancing, mass closures of businesses and public spaces, in-
creased use of personal protective equipment both within
and outside healthcare facilities, and large increases in unem-
ployment (from 3.6% in January 2020 to > 14% in April
2020) [1]. At the time of the current study (May 2020), there

were a million confirmed cases of COVID-19 and sixty thou-
sand deaths in the USA. These numbers likely reflect an un-
derestimate of the total numbers of cases and deaths due to
issues related to lack of testing and problems with reporting
[2]. In this unprecedented public health crisis, evidence of
increased emotional distress in healthcare providers and the
general population has also been abundant. Fears related to
risk of contracting COVID-19 and physical distancing orders
have led to social isolation and financial strain that was asso-
ciated with feelings of anxiety and depression [3, 4].

In March and April of 2020, efforts to ensure an adequate
supply of ventilators and conserve healthcare resources for
medical professionals caring for patients with COVID-19 re-
sulted in recommendations to limit non-emergency medical
care and surgical procedures by 49 medical professional soci-
eties in the USA as well as state and local governments.
Similar recommendations were made across the globe by ev-
ery major medical society.
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Although infertility is a disease and fertility treatments are
often necessary to achieve pregnancy, such treatments require
multiple in-person interactions involving multi-disciplinary
teams of healthcare professionals and staff, and the proximity
required for ultrasounds, blood work, and procedures pro-
hibits effective physical distancing. Infertility is also highly
prevalent and the number of patients seeking treatment at
any given time poses an increased risk of exposure for both
patients and healthcare providers working in fertility clinics.

Due to global concerns related to conservation of resources
and risk exposure to patients and clinic personnel, on
March 17, 2020, the COVID-19 Taskforce of the American
Society for Reproductive Medicine (ASRM) issued a recom-
mendation to suspend initiation of all new treatment cycles,
including ovulation induction, intrauterine inseminations
(IUI), and in vitro fertilization (IVF) including retrievals and
frozen embryo transfers. In addition, they recommended
strongly considering cancellation of all embryo transfers,
while continuing to care for patients who were currently “in-
cycle” or who required emergency stimulation and cryopres-
ervation for fertility preservation prior to gonadotoxic chemo-
therapy or extirpative surgery [5]. This statement was compa-
rable to a statement put forth by the European Society for
Human Reproduction and Embryology (ESHRE) as well as
multiple other similar societies. As a result of these recom-
mendations, and in accordance with state and local gover-
nance, most fertility clinics nationwide stopped all non-
emergency fertility treatment cycles and elective surgery.

Although the COVID-19 pandemic was rapidly spreading,
the death toll was rapidly escalating and news reports of
overburdened medical facilities were abundant; some physi-
cians and patients reported that they were shocked or distress-
ed by the recommendation to temporarily pause treatment [6,
7]. Given the limited amount of time between the release of
the national and international recommendations related to
delaying fertility care and contact with patients regarding the
cancellation or delay of their treatment, it is unclear if patients
fully understood and/or accepted the rationale for delaying
fertility care. Acceptance of the rationale for delaying fertility
care may be complicated not only by a lack of sufficient in-
formation related to the rationale for delaying care but also by
patient’s prior experiences of infertility.

Individuals pursuing fertility treatment have often been try-
ing to conceive a child for months to years prior to seeking
care in a fertility clinic [8]. The often lengthy duration of
infertility and its treatment has repeatedly been associated
with increased risk of psychological distress [9]. Further, psy-
chological distress has been shown to affect medical decision
making [10, 11]. It is therefore likely that any additional delay
to fertility care, such as the delay, which followed the ASRM
COVID-19 Taskforce and international societies recommen-
dations as well as state mandates, could increase the risk of
psychological distress, depression, and anxiety and influence

patient’s decision-making strategies. Indeed, a recent survey
of 518 fertility patients found that 85% of study participants
were moderately to extremely distressed by their fertility cycle
cancellation, regardless of treatment type, due to the COVID-
19 pandemic. Nearly a quarter of participants found the delay
to be as distressing as the loss of a child. Only approximately a
third of patients agreed with the recommendation to cancel all
fertility treatment cycles and 52% would have continued their
treatment despite the risks of the pandemic [12].

The aim of this study was to assess perceptions related to
the recommended pause in fertility care and the emotional
well-being among fertility patients. A secondary aim was to
assess if supplemental education, demographics, or social var-
iables influenced patient perceptions.

Materials and methods

Study design

This was a single-center cross-sectional study performed in the
Division of Reproductive Endocrinology and Infertility at
Northwestern University Feinberg School of Medicine. All pa-
tients whose email address was included in the electronic med-
ical record and were seen for treatment or follow-up between
February 01, 2020, and April 21, 2020 were electronically in-
vited to participate in an anonymous survey via Survey
Monkey. There were no exclusion criteria for study enrollment.
Forty-nine patients did not have an identified email address;
2287 patients were emailed, 1848 opened their survey invita-
tion, and 787 (42.6% response rate) completed all (n = 599) or
part (n = 188) of the survey. A follow-up message was sent to
patients 2 days after the first message. In order to capture pa-
tients during the same discrete period of time, the survey was
sent on April 29, 2020 and closed on May 07, 2020. No iden-
tifying information was obtained on participants. Institutional
Review Board (IRB) approval was obtained.

Education intervention

Participants were randomized 1:1 to receive additional educa-
tion regarding the rationale behind the ASRM COVID-19
Taskforce recommendations to delay fertility treatment during
the COVID-19 pandemic. This 1-page graphic design image
included 4 images with 2 sentences per image describing (1)
“Why Are Treatments Delayed” [ because of attempts to con-
serve resources including personal protective equipment, an-
esthesiologists, and nurses], (2) “How Does My Treatment
Affect Public Health” [ a high number of personal interactions
are necessary during fertility treatments and these interactions
prohibit effective physical distancing and increase risk of in-
fections], (3) “Are Other Patients Affected” [ other types of
patients may have experienced delayed care secondary to the
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COVID-19 pandemic, including those requiring joint replace-
ment, gynecologic or transplant surgery], and (4) “WhenWill
Treatments Resume and Will This Impact My Chances of
Having a Baby?” [i.e., participants were reassured that up to
a three-month delay in care should not impact their long-term
chances of success with fertility treatment].

Measures

In addition to demographic variables, history of engagement in
fertility treatment, and items assessing perceptions related to
fertility treatment delay, study participant’s emotional well-
being was assessed through several empirically validated mea-
sures. Participants completed questions on demographics and
psychological measures first. Once these were completed, the
survey went on to assess perceptions related to the ASRM
COVID-19 Taskforce recommendations to pause fertility treat-
ment, methods of coping, cognitive appraisals of the cancella-
tions, and associated cancellation distress (measured with a
single-item question). Individuals randomized to receive the ed-
ucation intervention viewed this information before any items
related to the cancellation or delay of fertility treatments.
Individuals randomized to no supplemental education proceeded
to items related to cancellation or delay of fertility treatments.

Appraisal of Life Events scale

The Appraisal of Life Events (ALE) [13] scale assesses three
dimensions of cognitive appraisal (i.e., perceptions) of specif-
ic life events. Two of the dimensions (i.e. Threat and Loss)
were used to assess participant appraisal of cycle cancellation/
delay. The third dimension (i.e., Challenge) was excluded as it
assesses positive reactions and such reactions were not expect-
ed from the cancellation/delay of treatment. Higher scores on
the ALE indicate greater dimensional appraisal.

Generalized Anxiety Disorder-7 scale

The Generalized Anxiety Disorder-7 (GAD-7) scale [14] in-
cludes 7 items which assess for symptoms of anxiety in the
last 2 weeks. A higher scale score indicates greater anxiety
with scores of 0–4 associated with minimal anxiety, 5–9 mild
anxiety, 10–14 moderate anxiety, and scores of 15–21 associ-
ated with severe anxiety.

Patient Health Questionnaire-8

The Patient Health Questionnaire-8 (PHQ-8) [15] is an 8-item
measure which assesses the presence of symptoms of major
depressive disorder and contains all but a single item assessing
suicidal ideation from the PHQ-9 [16]. Higher scores on the
scale indicate greater symptoms of depression and scores > 10
are suggestive of clinically significant depression.

Ways of Coping-Revised scale

Twenty-seven items of the Ways of Coping-Revised (WOC-
R) scale [17] were used to assess three types of coping: self-
blame and avoidance [SBA], informational and emotional
support seeking [IES], and cognitive restructuring [CR]).
Higher scores on the WOC-R subscales reflect greater use of
the coping strategy.

Data analysis

Statistical analyses were performed with the use of SPSS
(Version 26.0) (IBM) using parametric tests for normally dis-
tributed data and nonparametric tests for non-normally distrib-
uted data, unequal sample variances, categorical data, and/or
comparisons with small sample sizes. Ordinal logistic regres-
sion analyses were used to test the models predicting agree-
ment with recommendations to delay treatment and resulting
distress levels. Analyses were based on available data, sample
sizes are provided, and P < 0.05 (2 tailed) was considered to
be significant.

Results

Demographics

Of the 787 number of respondents, 648 were female, 48 were
male, and sex was not available for 91 participants. Due to the
small number of male respondents, these surveys were exclud-
ed from analysis. Of the total sample who were sent a survey,
n = 1134 participants self-identified as White, n = 158 as
Asian, n = 140 as Black or African American, n = 7 as
American Indian or Alaska Native, n = 8 as Native
Hawaiian or Other Pacific Islander, n = 275 as some other
racial ethnic background, and n = 390 elected not to answer.
There were no statistically significant demographic differ-
ences between the two groups with respect to age [educational
intervention 35.51 (SD = 4.06) vs no intervention 37.24 (SD =
5.34)] or other demographic variables. The majority of wom-
en in both groups were married or partnered with a male, had
no children, a graduate level degree, health insurance,
and a household income greater than $100,000 per year.
Most participants had been trying to conceive for great-
er than a year, had been under the care of an
Reproductive Endocrinology and Infertility physician
for greater than 6 months, and reported believing that
their chances of having a baby with fertility treatment
was > 50%. Slightly less than a half of women reported
a prior pregnancy and of those women, greater than
40% reported a prior pregnancy loss (Table 1).
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Psychological assessments

Results from the GAD-7 and PHQ-8 indicate that all partici-
pants reported experiencing symptoms of anxiety and depres-
sion. Greater than half of participants reported experiencing
moderate to severe symptoms of anxiety (69.1% intervention
group, 73.7% no intervention group) and most participants

Table 1 Demographic characteristics of female participants who
received (n = 271) or did not receive (n = 285) the supplemental education

Variable Intervention
N (%)

No intervention
N (%)

Age (mean, SD)

Participant age (35.51, 4.06) (35.71, 4.24)

Partner’s age (37.24, 5.34) (36.91, 5.81)

Partner’s sex

Female 10 (3.7) 13 (4.6)

Male 246 (90.8) 254 (89.1)

Unknown 15 (5.5) 18 (6.3)

Marital status

Single (never married) 20 (7.4) 25 (8.8)

Married/partnered 246 (90.8) 256 (89.8)

Widowed 1 (0.4) 0 (0.0)

Divorced 4 (1.5) 3 (1.1)

Unknown 0 (0.0) 1 (0.4)

Desired Number of childrena

0 1 (0.4) 2 (0.7)

1 29 (10.7) 39 (13.7)

2 152 (56.1) 157 (55.1)

3 62 (22.9) 64 (22.5)

4+ 24 (8.8) 22 (7.7)

Unknown 3 (1.1) 1 (0.04)

TTC

0–6 months 31 (11.4) 39 (13.7)

6 months–1 year 36 (13.3) 32 (11.2)

1–2 years 93 (34.3) 100 (35.1)

2 + years 106 (39.1) 112 (39.3)

Unknown 5 (1.8) 2 (0.7)

Fertility care duration

0–6 months 106 (39.1) 115 (40.4)

6 months–1 year 70 (25.8) 68 (23.9)

1–2 years 59 (21.8) 68 (23.9)

2 + years 36 (13.3) 33 (11.6)

Unknown 0 (0.0) 1 (0.4)

Prior pregnancy

No 114 (42.1) 131 (46.0)

Yes 157 (57.9) 154 (54.0)

Pregnancy loss

No (gravidity > 1) 48 (17.7) 41 (14.4)

No (gravidity = 0)/unknown 105 (38.8) 116 (40.7)

Yes 118 (43.5) 128 (44.9)

Number of children

0 (never pregnant) 187 (69.0) 207 (72.6)

1 70 (25.8) 60 (21.1)

2 10 (3.7) 12 (4.2)

3+ 0 (0.0) 3 (1.1)

Unknown 4 (1.5) 3 (1.1)

Prior birth with fertility tx

No 81 (29.9) 87 (30.5)

Yes 82 (30.3) 78 (27.4)

No prior births/unknown 108 (39.9) 120 (42.1)

Partner’s children

Table 1 (continued)

Variable Intervention
N (%)

No intervention
N (%)

0 158 (58.3) 182 (63.9)

> 1 66 (24.4) 55 (19.3)

Unknown 47 (17.3) 48 (16.8)

Education

High school degree 7 (2.6) 9 (3.2)

Associate’s degree 9 (3.3) 13 (4.6)

Bachelor’s degree 109 (40.2) 105 (36.8)

Master’s degree 100 (36.9) 108 (37.9)

Doctorate/professional degree 46 (17.0) 50 (17.5)

Household income

<$50,000 4 (1.5) 7 (2.5)

$50,000–$100,000 46 (17.0) 42 (14.7)

$100,000–$200,000 109 (40.2) 105 (36.8)

>$200,000 109 (40.2) 129 (45.3)

Unknown 3 (1.1) 2 (0.7)

Health insurance

No 0 (0.0) 1 (0.4)

Yes 271 (100.0) 284 (99.6)

Insurance covered evaluation

Full coverage 146 (53.9) 152 (53.3)

No coverage 16 (5.9) 17 (6.0)

Partial coverage 86 (31.7) 84 (29.5)

Unknown 21 (7.7) 32 (11.2)

Insurance covered treatment

Full coverage 99 (36.5) 110 (38.6)

No coverage 30 (11.1) 36 (12.6)

Partial coverage 132 (48.7) 119 (41.8)

Unknown 10 (3.7) 20 (7.0)

Chance of success beliefs

< 5% 17 (6.3) 9 (3.2)

< 15% 21 (7.7) 23 (8.1)

< 25% 35 (12.9) 34 (11.9)

< 50% 43 (15.9) 60 (21.1)

50%–75% 77 (28.4) 90 (31.6)

75% + 77 (28.4) 65 (22.8)

Unknown 1 (0.4) 4 (1.4)

Numbers may not total to 100% due to rounding. There were no signif-
icant group differences in demographics. TTC time trying to conceive, Tx
treatment
a Study participants include all clinic patients regardless of whether or not
they were seeking fertility treatment
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reported clinically significant symptoms of depression (77.5%
intervention group, 77.9% no intervention group). There were
no group differences in anxiety, depression, appraisal, or cop-
ing scores (Table 2).

Agreement with recommendations to pause
treatment

More than half of all participants agreed with or were neutral
about the recommendations to delay treatment. Agreement
with the cancellation of all fertility treatment cycles, IUI cy-
cles, IVF with the intention to undergo fresh transfer or freeze
all, frozen embryo transfer, and egg freezing significantly dif-
fered between the intervention and no intervention groups
with greater agreement in the intervention group. There were
no differences between groups with agreement in cancellation
of their own cycle, desire to continue treatment despite the
risks associated with the COVID-19 pandemic, the cancella-
tion of cycles for women who were older than 40 or who had a
diagnosis of diminished ovarian reserve, and the degree of
distress associated with treatment cancellation (as measured
by a single-item question) (Table 3). The degree of distress
associated with cycle cancellation or delay did not differ be-
tween intervention groups: no distress (3.3% intervention
group, 1.8% no intervention group), mild distress (22.1% in-
tervention group, 11.9% no intervention group), moderate
distress (32.8% intervention group, 29.8% no intervention
group), and extreme distress (32.1% intervention group,
34.4% no intervention group) (Fig. 1).

A priori hypotheses based on published research with fer-
tility patients were tested to assess relationships between de-
mographic, psychologic, coping variables, and outcome vari-
ables of interest (i.e., cancellation distress and agreement with
recommendations to cancel/delay fertility treatments).
Variables assessing acceptance of recommendations and
resulting distress were recoded such that higher scores indi-
cate greater acceptance (e.g., “disagree”was coded as 1, “neu-
tral”/“undecided” as 2, and “agree” as 3).

First, Spearman correlations between the psychologic
measures, demographic items, appraisal, coping, and out-
come variables were determined (Supplemental Table 4).
Only those variables with significant correlation coeffi-
cients which preceded the randomized education (e.g., de-
mographic items and psychologic measures) or were not
expected to be affected by the educational information
(i.e., WOC) provided in the survey were included as in-
dependent variables in subsequent regression analyses. The
PHQ-8 was not included in models where the GAD7 was
included due to high multicollinearity between the vari-
ables. Finally, for parsimony, only the model predicting
agreement with cancelling all types of fertility treatments
was tested due to similarities with the other types of
agreement with cycle/treatment cancellation.

We conducted ordinal logistic regression to examine the
ability of our measures to predict agreement with recommen-
dations to delay treatment and subsequent distress. Group
(i.e., intervention vs. no intervention) was included in the
models because we wanted to better understand the role of
the educational intervention as well as demographic, psycho-
logic, and coping variables on overall agreement with recom-
mendations to delay treatment and associated distress.

Evaluation of the overall model for level of distress related
to the cancellation or delay of fertility treatments which in-
cluded the educational randomization variable (dummy cod-
ed), age, how many months the participant had been trying to
conceive (TTC), use of social support coping strategies
(WOCIES) or avoidance strategies (WOCSBA), and GAD7
was significant (χ2 [n = 471] = 115.14; df = 6, P< 0.001). The
Pearson goodness-of-fit statistic was not significant (P =
0.174), suggesting a good model fit. The odds of being more
distressed by the cancellation/delay of fertility treatments was
related to younger age [odds ratio [OR] 0.959, 95% confi-
dence interval [CI] 0.920–1.00, Wald χ2 (1) = 3.868, P =
0.049], longer TTC [odds ratio [OR] 1.32, 95% confidence
interval [CI] 1.10–1.58, Wald χ2 (1) = 9.209, P = 0.002],
higher scores on WOCIES [odds ratio [OR] 1.07, 95% confi-
dence interval [CI] 1.01–1.13, Wald χ2 (1) = 5.53, P = 0.019],
and WOCSBA subscales [odds ratio [OR] 1.08, 95% confi-
dence interval [CI] 1.05–1.11, Wald χ2 (1) = 29.99, P <
0.001]. Nagelkerke R2, a measure of strength of association
between the predictors and the dependent variable, was 0.23
for the entire model.

Table 2 Psychological characteristics of participants who did and did
not receive the supplemental education

Variable Intervention
Mean (SD)

No intervention
Mean (SD)

ALE

Loss 11.37 (5.72) 11.29 (5.67)

Threat 15.98 (8.69) 16.50 (8.48)

GAD-7 12.90 (4.82) 13.11 (4.91)

0–4 (minimal) 0 (0.0) 0 (0.0)

5–9 (mild) 83 (30.7) 73 (26.3)

10–14 (moderate) 107 (39.6) 121 (43.5)

15–21 (severe) 80 (29.5) 84 (30.2)

PHQ-8 13.85 (4.83) 13.87 (4.74)

Score > 10 210 (77.5) 222 (77.9)

WOC-R

Self-blame/avoidance 29.28 (9.26) 29.13 (8.69)

Support seeking 13.49 (3.83) 13.54 (3.42)

Cognitive restructuring 10.36 (2.98) 10.19 (2.90)

Numbers may not total to 100% due to rounding. ALE Appraisal of Life
Events scale, GAD-7 Generalized Anxiety Disorder–7 scale, PHQ-8
Patient Health Questionnaire-8, WOC-R Ways of Coping-Revised scale
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Table 3 Effect of COVID-19 pandemic on fertility-related concerns

Variable Intervention
N (%)

No intervention
N (%)

Lost job

No 237 (87.5) 259 (90.9)

Yes 34 (12.5) 26 (9.1)

Insurance changed

No 178 (65.7) 184 (64.6)

Yes, it will get better 6 (2.2) 9 (3.2)

Yes, it will get worse 19 (7.0) 21 (7.4)

Unknown 68 (25.1) 71 (24.9)

Active fertility cycle cancelled

No 168 (62.0) 183 (64.2)

Yes 102 (37.6) 101 (35.4)

Unknown 1 (0.4) 1 (0.4)

Type of treatment postponed

None 38 (14.0) 54 (18.9)

TI with oral medications 14 (5.2) 11 (3.9)

IUI with oral medications 33 (12.2) 38 (13.3)

IUI with injectable medication 20 (7.4) 22 (7.7)

IVF egg retrieval with fresh transfer 36 (13.3) 23 (8.1)

IVF egg retrieval with plan to freeze all 26 (9.6) 31 (10.9)

Embryo transfer 63 (23.2) 56 (19.6)

Egg freezing 8 (3.0) 6 (2.1)

Surgery 5 (1.8) 6 (2.1)

Unknown/other 28 (10.3) 38 (13.3)

Belief cancellation affects chances

None 88 (32.5) 75 (26.3)

A little bit 99 (36.5) 117 (41.1)

A moderate amount 45 (16.6) 51 (17.9)

A significant amount 29 (10.7) 33 (11.6)

Unknown 10 (3.7) 9 (3.2)

Agreement with cancelling all fertility cyclesa

Agree 92 (33.9) 76 (26.7)

Neutral 78 (28.8) 69 (24.2)

Disagree 99 (36.5) 137 (48.1)

Unknown 2 (0.07) 3 (1.1)

Medicated timed intercourse

Agree 57 (21.0) 46 (16.1)

Neutral 87 (32.1) 97 (34.0)

Disagree 126 (46.5) 138 (48.4)

Unknown 1 (0.4) 4 (1.4)

Intrauterine inseminationb

Agree 105 (38.7) 84 (29.5)

Neutral 92 (33.9) 81 (28.4)

Disagree 72 (26.6) 114 (40.0)

Unknown 2 (0.7) 6 (2.1)

IVF-freshb

Agree 120 (44.3) 100 (35.1)

Neutral 77 (28.4) 71 (24.9)

Disagree 72 (26.6) 110 (38.6)

Table 3 (continued)

Variable Intervention
N (%)

No intervention
N (%)

Unknown 2 (0.7) 4 (1.4)

IVF-freeze allc

Agree 118 (43.5) 95 (34.0)

Neutral 76 (28.0) 62 (21.8)

Disagree 75 (27.7) 122 (42.8)

Unknown 2 (0.7) 4 (1.4)

Egg freezingb

Agree 110 (40.6) 88 (30.9)

Neutral 81 (29.9) 74 (26.0)

Disagree 75 (27.7) 119 (41.8)

Unknown 5 (1.8) 4 (1.4)

Frozen embryo transferb

Agree 112 (41.3) 87 (30.5)

Neutral 75 (27.7) 74 (26.0)

Disagree 78 (28.8) 120 (42.1)

Unknown 6 (2.2) 4 (1.4)

Surgeries

Agree 109 (40.2) 90 (31.6)

Neutral 89 (32.8) 108 (37.9)

Disagree 71 (26.2) 83 (29.1)

Unknown 2 (0.7) 4 (1.4)

Diagnostic procedures

Agree 103 (38.0) 89 (31.2)

Neutral 100 (36.9) 109 (38.2)

Disagree 66 (24.4) 84 (29.5)

Unknown 2 (0.7) 3 (1.1)

Would have preferred option to start

Yes 157 (57.9) 173 (60.7)

No 37 (13.7) 33 (11.6)

Uncertain 50 (18.5) 46 (16.1)

Unknown 27 (10.0) 33 (11.6)

Would continue despite pandemic

Yes 147 (54.2) 155 (54.4)

No 38 (14.0) 37 (13.0)

Uncertain 61 (22.5) 61 (21.4)

Unknown 25 (9.2) 32 (11.2)

Shouldn’t CANCEL DOR or age 40 +

Yes 156 (57.6) 175 (61.4)

No 14 (5.2) 12 (4.2)

Uncertain 74 (27.3) 64 (22.5)

Unknown 27 (10.0) 34 (11.9)

Numbers may not total to 100% due to rounding. DOR diminished ovar-
ian reserve.
a p < 0.05
b p < 0.01
c p < 0.001
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Evaluation of the overall model for agreement with the
recommendation to cancel/delay all fertility treatments which
included the educational randomization variable (dummy cod-
ed), age, history of pregnancy loss, cancellation/delay of their
own fertility treatment cycle, use of social support coping
strategies (WOCIES), avoidance strategies (WOCSBA), cop-
ing via use of cognitive restructuring (WOCCR), and GAD7
was significant (χ2 [n = 320] = 25.23; df = 8, P = 0.001). The
Pearson goodness-of-fit statistic was not significant (P =
0.410), suggesting a good model fit. The odds of agreeing
with the recommendations to cancel/delay all treatment cycles
was related to receipt of the educational intervention [odds
ratio [OR] 1.54, 95% confidence interval [CI] 1.01–2.34,
Waldχ2 (1) = 4.06, P = 0.044], a positive history of pregnancy
loss [odds ratio [OR] 1.78, 95% confidence interval [CI] 1.09–
2.90, Wald χ2 (1) = 5.39, P = 0.02], and higher scores on
WOCCR [odds ratio [OR] 1.09, 95% confidence interval
[CI] 1.01–1.18, Wald χ2 (1) = 4.78, P = 0.029]. Nagelkerke
R2, a measure of strength of association between the predictors
and the dependent variable, was 0.09 for the entire model.

Discussion

Infertility is a serious time-sensitive disease and associated
with physical and psychological distress due to fear of the
ultimate inability to have a child. Although short delays in
fertility treatment do not appear to affect pregnancy chances
[18], any interruption in care delays the pursuit of achieving
the goal of conceiving and likely the persistence of, and in-
crease in, psychological distress. Regardless of the reasons for
cancellation or delay of treatment, and despite the majority of
participants in this study believing they had a greater than
50% chance of conceiving with fertility treatment, such rec-
ommendations for cycle delays would therefore be expected
to, and indeed were, be associated with a great deal of psy-
chological distress in our study sample. The initial ASRM

COVID-19 Taskforce recommendations were largely identi-
cal to those issued by ESHRE and other societies as well as
state mandates that recommended fertility treatments be de-
layed due to the COVID-19 pandemic. The subsequent delay
of fertility treatments in our practice due to the COVID-19
pandemic resulted in psychological distress for all participants
in our study and was at a moderate to extreme level for most.

The provision of additional educational materials did not
influence participants distress levels related to the recommen-
dations to delay care. While cognitively patients may have
agreed that delaying treatment was the safest option, this did
not translate to lower levels of distress. Results of regression
analyses showed patients who have been trying to conceive
for long periods of time without success may be at risk of
increased anxiety when cycles are delayed. It is unclear how
coping strategies affected distress levels.

It is important to note that more than half of participants
agreed with or were neutral about the recommendations to
delay care, even while experiencing high levels of distress.
As hypothesized, increased education surrounding the ratio-
nale for the recommendations improved acceptance of these
recommendations for IVF but not for cancellation of ovulation
induction cycles, surgeries, and diagnostic procedures.
Notably, our educational intervention was focused on IVF
and did not include information related to the risks of ovula-
tion induction, surgery, or diagnostic procedures.

Greater acceptance of recommendations to delay care was
also observed in patients who were engaged in coping via use
of cognitive restructuring, who received the supplemental ed-
ucation, and who had a history of pregnancy loss. This may
suggest that patients who engaged in a fact-based analysis
were more likely to be cautious about pursuit of family build-
ing. Although this fact-based coping strategy was related to
increased acceptance of the recommendations, it was not as-
sociated with cancellation distress. This shows that while one
may accept the facts surrounding treatment related risk, it does
not negate the associated distress.
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Supplemental education also did not influence patient’s
desire to initiate or continue treatment and over half of the
patients would have preferred to start or continue care despite
the pandemic. The desire to start or continue treatment was
positively associated with distress about treatment cancella-
tion/delay, but was not associated with symptoms of anxiety
or depression. Although patients may experience symptoms
of anxiety and depression, it appears that their specific distress
about the current delays to treatment was more salient to de-
cision making. Therefore, it is important for physicians, clinic
staff, and mental health professionals to be particularly sup-
portive regarding treatment cancellation distress in addition to
attending to patient’s overall emotional well-being.

One of the strengths of this study was the randomized in-
clusion of educational material and the ability to study accep-
tance and distress comparing two groups. Additionally, the
use of validated questionnaires for the measure of anxiety
(GAD-7) and depression (PHQ-8) were used in all partici-
pants. Another strength was the discrete period of time over
which the survey was administered (8 days). In a rapidly
evolving pandemic, the medical climate was similar for all
respondents.

This study is limited by the description of patients from a
single fertility center with a demographically homogenous
sample which also precluded assessment of group differences
by racial/ethnic group However, this study included a large
sample size and is currently the only study to assess the effect
of supplemental education on acceptance of and distress asso-
ciated with the pause in fertility treatments due to the COVID-
19 pandemic. Our response rate is higher than what is seen in
most health-related surveys and is considered moderate in
nature. Research finds that response rates in this range may
not be associated with response bias and that large response
rates in smaller samples may pose greater concerns for gener-
alizability [19]. Further, given the similarities in overall accep-
tance of and psychological distress associated with the recom-
mendations between our study and the previously published
work using US patient populations [7, 12] and internationally
[20, 21] it appears likely that our study results may be gener-
alizable. Finally, although it is possible that participants who
were the most distressed could have been more likely to re-
spond to our survey than less distressed participants, our re-
sults show that a large percentage of fertility patients experi-
enced distress as a result of the cancellation or delay of fertility
care due to COVID-19.

Another limitation of this study was the inability to distin-
guish whether the depressive and anxious symptoms experi-
enced by the majority of study participants was due to post-
poning fertility treatment, due to pre-existing distress, or to
distress caused by the pandemic itself. These levels of depres-
sion of anxiety and depression were higher than what has been
previously published using the same measures in infertility
patient populations suggesting that the delays to fertility

treatment may have affected symptomatology [22, 23].
Further, recent research finds infertility to frequently be more
distressing that the COVID-19 pandemic [7] and to negatively
affect fertility patient’s mental health [24]. Although it is also
possible that exposure to the COVID-19 pandemic, in and of
itself, resulted in increased psychological symptomatology in
our sample [25, 26], participants in the current study also
reported high levels of distress related to the cancellation/
delay of fertility treatment. We also did not assess whether
or not study participants were actively receiving mental health
treatment nor whether or not they had been directly affected
by the pandemic (e.g., whether or not a loved one had been
diagnosed with COVID-19). The collection of such data could
have been useful for improving our understanding of partici-
pants’ emotional experiences.

The current study is unique in that it assessed the
role that education placed in acceptance of treatment
recommendations and emotional experiences surround-
ing the recommendations. This study clearly demonstrat-
ed that providing detailed rationale behind recommenda-
tions improved patient acceptance. This study also
showed that despite acceptance, distress was still pres-
ent. This is not surprising given the literature on giving
bad news to patients which highlights the importance of
providing concrete information in a compassionate man-
ner as bad news is likely to be distressing [27, 28].

Given the increased risk of emotional distress in patients
whose fertility treatments are delayed, the integration of men-
tal health professionals during times of increased distress is
warranted. Mental health professionals can be utilized to im-
prove patient coping strategies, provide emotional support,
and can partner with physicians to enhance patient education.
Finally, we recommend that physician provision of patient
education regarding bad news include validation of patients’
potential emotional reactions to such news.
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