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Abstract

Objective To evaluate perceptions of COVID-19 vaccination and psychological distress during the COVID-19 pandemic in
women considering or undergoing fertility treatment.

Materials and methods Cross-sectional anonymous survey (n= 3558) from a single academic fertility center. A total of 1103
patients completed the survey (response rate = 31% of those emailed, 97.6% of those who opened the email). Participants
were randomized 1:1 to a one-page educational graphic providing facts and benefits regarding COVID-19 vaccination.
Assessment of vaccine hesitancy was conducted via the Medical Mistrust Index (MMI). Mental health was assessed via the
Patient Health Questionnaire Depression Scale (PHQ-8) and the Generalized Anxiety Disorder-7 (GAD-7).

Results The majority of participants were married, nulliparous, white women with > 1 year of infertility and moderate to
severe distress. As compared to the non-intervention group, participants in the intervention group believed that COVID-19
vaccination does not cause genetic abnormalities in a fetus (98.0% v. 94.2%) and infertility (99% v. 96.2%) and that severe
infection has been associated with pregnancy (81.3% v. 74.6%) (P <0.05). Higher MMI scores were associated with vaccine
hesitancy (P = 0.01), higher GAD-7 scores (P = 0.01), and greater concerns about side effects of the vaccine (P < 0.05).
GAD-7 and PHQ-8 scores were not associated with vaccine hesitancy. Nearly a quarter of participants initiated psychiatric
treatment after March 2020.

Conclusion Vaccine hesitancy was associated with mistrust of the medical system. Psychological distress was highly preva-
lent in this study. Efforts should be made to improve patient trust and provide psychological support for fertility patients.
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Introduction

The rapid spread of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) led to a global pandemic
beginning in the early 2020. The USA continues to be one
of the nations with the highest burden of 2019 coronavi-
rus disease (COVID-19) deaths and infections. Since 2020,
nearly 50 million cases of COVID-19 have been reported
in the USA alone, with close to 800,000 deaths. By early
2021, the Food and Drug Administration (FDA) authorized
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the emergent use of three SARS-CoV-2 vaccines in the
USA (Pfizer-BioNTech COVID-19, Moderna, and Johnson
& Johnson). None of these vaccines have been shown to
have adverse pregnancy-related outcomes or infant adverse
outcomes in vaccination trials and thus pregnant and post-
partum women, as well as women attempting to conceive,
were encouraged to receive the vaccine [1, 2].

Since the onset of the pandemic, multiple studies have
demonstrated that pregnant women who are COVID-19
positive have an increased risk of severe infection [1-3].
Pregnant women with COVID-19 have been shown to be
3 times more likely to be admitted to an intensive care unit
(ICU) and require respiratory support compared to non-preg-
nant women with COVID-19. Symptomatic pregnant women
with COVID-19 have also been reported to have a 70%
increased risk of death compared to non-pregnant women
with COVID-19 with pregnant women of color having a
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greater risk of death from COVID-19 than pregnant white
women [3, 4]. There have also been reports of increased
stillbirth and preterm delivery associated with COVID-19
infections in pregnancy [5].

As aresult of the significant risks of the COVID-19 virus
in pregnant women and the safety of the vaccines (which
was supported by limited research at the time of vaccine
availability), the American College of Obstetricians and
Gynecologists (ACOG), the American Society for Repro-
ductive Medicine (ASRM), and the Society of Maternal
Fetal Medicine (SMFM) issued a joint statement in Feb-
ruary 2021 and recommended COVID-19 vaccination for
women who were trying to conceive or who were pregnant
[6]. However, despite these recommendations, anecdotal sto-
ries of women and men who feared that vaccination could
directly harm their chances of conceiving or cause nega-
tive pregnancy outcomes began to be shared through social
media [7]. To date, no study has identified an association
between COVID-19 vaccination and infertility in either men
or women and COVID-19 vaccination has not been shown
to increase the risk of miscarriage or other pregnancy risks
and is therefore considered safe in pregnancy [3-5, 8—10].

In addition to unfounded concerns related to the effects of
the COVID-19 vaccines on reproduction, distrust of infor-
mation about the vaccines from healthcare systems and
organizations has also resulted in vaccine hesitancy [11,
12]. Medical mistrust is defined as the extent to which an
individual or a community demonstrates a lack of trust in
the healthcare system, medical scientists, and government
health agencies, as well as doctors or other healthcare pro-
fessionals [11]. Medical mistrust has previously been shown
to affect vaccine hesitancy (e.g., influenza vaccine hesitancy)
and shown to be higher among racial and ethnic minority
groups, especially among Black individuals [12]. Cultural
mistrust of medical systems is another factor that is likely
contributing to the disproportionate impact of COVID-19
within the Black community [13]. Cultural medical mistrust
has been attributed to the tendency to mistrust traditional
medical institutions, which is deeply rooted in inequalities in
medical treatment and unethical/abusive historical medical
research (e.g., the Tuskegee Syphilis Experiment) and has
been linked to COVID-19 vaccination hesitancy among the
Black community [13].

In addition to individuals in the Black community, the
emergent approval of the COVID-19 vaccines was met by
vaccine hesitancy among several groups of individuals. For
example, vaccination rates were shown to be lower among
individuals under the age of 50, in women, Black individu-
als, and among people without a college degree [14]. In
addition to anxiety related to the pandemic and vaccines,
high levels of psychological distress were also found among
people of color and other minority communities due to
ongoing experiences of racism and discrimination [11].
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High levels of distress were also seen among patients
trying to conceive during the pandemic because of the
effect of the pandemic on their lives in general, but also
specifically related to their chances of conceiving. Fertil-
ity treatments were paused for several months in the early
2020 and delays in restarting treatment were also reported.
It is generally accepted that fertility patients often report
high levels of distress related to infertility and delays in
fertility care due to the pandemic appear to have inten-
sified that distress [15, 16]. Patients undergoing fertility
treatment have also been reported to alter their behaviors
(e.g., lifestyle habits) in order to maximize their chances of
conceiving [17]. Concerns related to the COVID-19 vac-
cine and negative reproductive-related side effects could
therefore lead to reduced acceptance of the vaccine and
increased health risks during pregnancy. Indeed, a study
published prior to the availability of the COVID-19 vac-
cines in fertility patients showed that few women were
open to future receipt of a COVID-19 vaccine [18].

This study aimed to assess the perception of COVID-19
vaccination in a large population of women undergoing or
planning on undergoing fertility treatments at a time when
COVID-19 vaccines were available for use. A secondary
goal of the study was to assess if providing a one page
educational graphic would affect COVID-19 vaccination
beliefs.

Materials and methods
Study design

This was a cross-sectional study performed at a single center,
in the Division of Reproductive Endocrinology and Infertility
at Northwestern Medicine in Chicago, Illinois. All patients
with an email address on file in the electronic medical record
and seen for follow-up or treatments between February 1st
2021 and April 19th 2021 were contacted electronically via
Survey Monkey to participate in an anonymous survey. There
were no exclusion criteria for study participation. Responses
were collected over 5 days, from April 19th 2021 to April
23rd 2021, after which, the survey was closed. The survey was
initially emailed to 3558 patients of which 1130 opened the
survey invitation, and 1103 completed the survey (response
rate = 31.0%, with a 97.6% participation rate among those
who completed the survey); 2 participants skipped the online
consent form, 25 participants declined to participate in the
survey (2.2%). Follow-up reminder messages were sent via
email to patients, 2 and 5 days after the initial survey invita-
tion in order to optimize and encourage participation. No per-
sonal identifying information was obtained for participants.
Institutional Review Board (IRB) approval was obtained.
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Measures

Multiple demographic characteristics were collected
including age, race/ethnicity, marital status, education
level, and household annual income. Obstetrical history,
fertility treatments, and delays (if applicable) were also
included in this study. Participants’ emotional wellbeing
and distrust of the medical system were assessed via empir-
ically validated measures. The first section of the ques-
tionnaire was on demographics characteristics, followed
by previous and/or current fertility treatment history. Once
these were completed, the next section of the questionnaire
was focused on mental health before and after the onset of
the COVID-19 pandemic as well as medical mistrust. Vac-
cine hesitance was asked via the question about whether or
not the participant planned to get the COVID-19 vaccine.
The randomization with the educational handout was found
in the last section of the survey, where participants were
randomized to either receive the supplemental education
handout or a basic summary of ASRM COVID-19 Task
Force which encouraged pregnant women or women who
are trying to conceive to get vaccinated against COVID-
19. After the randomization with the educational handout
section, participants answered a set of questions about
vaccine receipt and beliefs that were created by the study
authors (see Table 1). As summarized in Table 1, ques-
tions included (1) the impact of the COVID-19 pandemic
on the participant’s employment, (2) previous or current
COVID-19 infection, (3) previous hospitalization due to
COVID-19 or if a loved one died from COVID-19, (4)
concerns that the COVID-19 vaccine has potential risks on
future pregnancy (e.g., leading to a miscarriage or geneti-
cally abnormal fetus, (5) concerns that COVID-19 vacci-
nation can negatively impact fertility and/or the ability to
get pregnant, and (6) concerns that COVID-19 vaccination
would cause genetically abnormalities in vaccine recipi-
ents or (7) in a fetus if administered to a pregnant woman.
Additionally, questions assessed participants’ knowledge
regarding (8) clinically proven more severe COVID-19
infection in pregnant women compared to non-pregnant
women as well as (9) in women of color, specifically Black
or Latina women.

Patient Health Questionnaire (PHQ-8)

The PHQ-8 is an 8-item measure that assesses for signs and
symptoms of major depressive disorder (MDD). Scores
greater or equal to 10 are concerning for clinical evidence
of MDD; scores of 0—4 indicate no depression, 5-9 indicate
mild depression, 10-14 indicates moderate depression, 5-19
indicates moderately severe depression, and 20 or higher
indicates severe depression [19].

Generalized Anxiety Disorder-7 (GAD-7)

The GAD-7 scale is a commonly used and validated 7-item
measure assessing for symptoms of generalized anxiety dis-
order and has been validated in the assessment of general
anxiety symptoms [20, 21]. Higher scores indicate more
anxiety; scores indicate minimal (0—4), mild (5-9), moder-
ate (10-14), and severe anxiety (15-21).

Medical Mistrust Index

The Medical Mistrust Index (MMI) assesses for participants’
trust in the healthcare system, and we used to this measure
to predict vaccine hesitancy in our study. The MMI is a reli-
able and validated 17-item questionnaire with Likert-type
responses [22]. Higher scores indicate more severe mistrust.

Vaccine hesitancy

The items assessing vaccine hesitancy were created by the
study authors and include asking if the participant was plan-
ning or was already vaccinated with the following options:
(1) I received one dose, (2) I received both doses, (3) I am
scheduled to receive it, (4) I plan to receive it once available
to me, (5) I am not planning on receiving it.

Education intervention

Participants were randomized 1:1 to view a supplemental elec-
tronic educational graphic explaining the reasons why vacci-
nation was important for women who were considering con-
ceiving. The one-page graphic described ““5 things you need to
know about the COVID-19 vaccines” based on updated ASRM
COVID-19 taskforce recommendations from January 2020, as
well as other societies (ACOG and the Society of Maternal
Fetal Medicine) [6]. The graphics included a lay description of
information regarding (1) how the COVID-19 vaccines were
created, (2) what is messenger RNA (mRNA), (3) what is the
use of mRNAs, (4) the effect of the vaccines in women actively
trying to conceive, and (5) the risks of COVID-19 infection in
pregnancy (see supplemental appendix).

Data analysis

Statistical analyses were performed with the use of SPSS
(Version 26.0) (IBM) using parametric tests for normally
distributed data and nonparametric tests for non-normally
distributed data, unequal sample variances, categorical
data, and/or comparisons with small sample sizes. Chi-
square analyses with pairwise Bonferroni adjusted Z-tests
and ANOVA were used to compare responses between
the intervention and the non-intervention groups, as well
to examine the MMI, GAD-7, and PHQ-8 scores among
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Table 1 COVID-19 experiences and beliefs

Variable Intervention N (%) No intervention N (%)

You or a partner lost your job as a result of the COVID-19 pandemic or at risk of losing your job?

Yes 56 (14.1) 49 (12.3)

No 335 (84.6) 348 (87.2)

Unknown 5(1.3) 2(0.5)

Yes 56 (14.1) 49 (12.3)
You or a loved one been diagnosed with COVID-19?

Yes, myself 26 (6.6) 34 (8.5)

Yes, a loved one 111 (28.0) 129 (32.3)

No 256 (64.6) 236 (59.1)

Unknown 3(0.8) 2(0.2)
Personally know anyone who was hospitalized or died from COVID-19?

Yes, myself 4(1.0) 3(0.8)

Yes, a loved one 196 (49.5) 191 (47.9)

No 193 (48.7) 205 (51.4)

Unknown 3(0.8) 0(0)
Concerned about the potential risks that the COVID19 vaccine can have on your future pregnancy

(such as having a miscarriage or a fetus with genetic abnormalities)?

Strongly disagree 134 (34.2) 106 (26.6)

Disagree 107 (27.3) 106 (26.6)

Neutral 67 (17.1) 62 (15.5)

Agree 56 (14.3) 86 (21.6)

Strongly agree 38 (7.1) 39 (9.8)
You are concerned about the side effect of the COVID19 vaccine on your fertility and/or your ability

to get pregnant.

Strongly disagree 136 (34.7) 116 (29.1)

Disagree 111 (28.3) 102 (25.6)

Neutral 69 (17.6) 69 (17.3)

Agree 52 (13.3) 75 (18.8)

Strongly agree 24 (6.1) 37 (9.3)
The COVID-19 vaccine can cause genetic abnormalities in your body.

True 3(0.8) 11 (2.8)

False 389 (99.2) 385 (97.2)
The COVID-19 vaccine given to a pregnant woman can cause genetic abnormalities in a fetus.

True 8(2.0) 23 (5.8)

False 383 (98.0) 371 (94.2)
COVID-19 infection is more severe and dangerous in a pregnant woman compared to a non-preg-

nant woman.

True 318 (81.3) 297 (74.6)

False 73 (18.7) 101 (25.4)
The COVID-19 vaccines have been shown to cause infertility in both men and women.

True 4(1.0) 15 (3.8)

False 385 (99.0) 378 (96.2)
Women of color, specifically Black or Latina women, are disproportionally affected by severe illness

from COVID-19.

True 353 (89.8) 339 (85.6)

False 40 (10.2) 57 (14.4)
participants. P < 0.05 was considered to be significant.  included in analyses due to the small sample size of male

Only data from individuals who identified as female were ~ respondents.
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Results
Demographics

Of the respondents who elected to answer, “sex assigned as
birth”, n = 848 self-identified as female, n = 72 as male, and
n =210 did not provide a response. Of the female participants,
n = 658 (77.8%) self-identified as White; n = 79 (9.3%) as
Asian or Pacific Islander; n = 37 (4.4%) as Black or African
American; n = 37 (4.4%) as Hispanic, Spanish, or Latino; n =
34 (4.0%) as multiple ethnicity/other; n = 1 (0.1%) as Ameri-
can Indian or Alaskan Native; and n = 257 chose to not answer.
Women in the intervention v. the non-intervention group were
35.87 (SD = 4.0) and 35.86 (SD = 4.148) years old, married
(90.2% v. 90.0%), nulliparous (67.8% v. 70.7%), had at least
a graduate degree (61.7% v. 56.1%), and a household income
greater than $100,000 per year (85.8% v. 86.1). Except for age
(P < 0.05), both the intervention and non-intervention groups
were demographically similar (see Table 2). The majority of
participants in the study had been actively undergoing fertility
treatment or evaluation for at least 6 months to 1 year (71.5%)
were not currently pregnant (71.7%), had received fertility
treatments in order to have previous children (60.2%), and
had previously lost a pregnancy by abortion, miscarriage, or
stillbirth (53.2%) (see Table 2); the two groups were similar
in fertility histories.

Vaccination perception

Among the participants who reported their vaccination sta-
tus (n = 790), 25.3% received one dose (n = 200), 61.4%
had received both doses (n = 485), 2.3% were scheduled to
receive a vaccine (n = 18), 3.7% planned to receive a vaccine
once available to them (n = 29), and 7.3% did not plan on
getting vaccinated (n = 58) (Fig. 1).

Regarding COVID-19 exposures, 30.3% reported that a
loved one or themselves (7.5%) had previously tested posi-
tive for COVID-19 and 46.7% knew someone who had been
hospitalized or who died of COVID-19. Most participants
(54.8%) strongly disagreed or disagreed that the vaccine
could affect future fertility (Table 1).

Compared to women who did not plan to get vaccinated,
women who had received or planned to receive the vaccine
(92.7% v. 7.3%) were more likely to believe that the COVID-
19 vaccine given during pregnancy would not cause genetic
abnormalities in a fetus (97.9% v. 70.4%) and would not
cause infertility (98.8% v. 81.5%). Those who had received
or planned to receive the vaccine also believe that a more
severe infection has been associated with pregnancy (81.3%
v. 74.6%) and strongly disagreed (32.7% v. 1.7%) or disa-
greed (29.0% v. 1.7%) about having concerns on the impact
of the vaccine on future pregnancies (P < 0.05) (Table 1).

When analyzing groups by intervention, participants
in the intervention group were more likely to believe that
COVID-19 vaccination does not cause genetic abnormali-
ties in a fetus (98.0% v. 94.2%) and does not cause infer-
tility (99% v. 96.2%) and that a more severe infection has
been associated with pregnancy (81.3% v. 74.6%) (all P
< 0.05) (Table 1). Higher scores on the MMI but not the
intervention were associated with vaccine hesitancy (P <
0.001) (Table 3).

Chi-square analysis showed that vaccine hesitancy was
not associated with household income, marital status,
race, parity, pregnancy status, time trying to conceive,
history of pregnancy loss, duration of fertility treatment,
or use of fertility treatment to conceive a prior child. Edu-
cation was recoded into three groups (less than a 4-year
college degree, bachelor’s degree, and graduate degree;
having less than a 4-year college education was associated
with greater hesitancy (y2 (n = 788) = 25.04; df =2, P
< 0.001). T-test analyses were run to examine the role of
age and medical mistrust on vaccine hesitancy; greater
medical mistrust was associated with being vaccine hesi-
tant (P < 0.001).

Emotional distress

Over a third (36.2%) of participants reported a history of
medical treatment for depression or anxiety. Additionally,
50.3% of respondents were currently receiving or had
received psychotherapy in the past and 23.1% reported
initiating psychotherapy and/or medical treatment after
March 2020. When assessing for mild, moderate, and
severe symptoms of depression based on PHQ-8 scores,
participants from the intervention group as compared to
those who did not receive the intervention reported at
least mild (34.3% v. 31.3%), moderate (46.8% v. 52.4%),
moderately severe (14.6% v. 13.2%), or severe (4.3% V.
3.1%) symptoms of depression (ns). Similarly with the
GAD-7 scale, participants from the intervention group
compared to those who did not receive the intervention
reported mild (43.7% v. 49.6%), moderate (41.4% v.
37.5%), and severe (14.8% v. 12.9%) anxiety symptoms
(ns). The MMI scale, with a maximum score of 56 points,
indicates severe mistrust in the healthcare system and in
this case, vaccine hesitancy. The mean MMI score for the
intervention group was higher (M = 37.31, SD = 5.85)
compared to the non-intervention group (M = 37.24, SD
= 5.9). Results showed that higher scores on the MMI
were associated with higher GAD-7 scores (P = 0.01),
greater concerns about vaccine side effects on fertility
and/or ability to get pregnant and belief that the vaccine
could cause abnormalities in a fetus or one’s body (P <
0.05) (Table 3).
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Table 2 Demographic
characteristics of participants
who received (n = 271) or
did not receive (n = 285) the
supplemental education

@ Springer

Variable Intervention N (%) No intervention N (%)

Age (mean, SD)

Participant age 35.87 (4.0) 35.86 (4.148)
Partner’s age 37.44 (6.227) 36.88 (5.328)
Race
American Indian/Alaskan Native 0(0) 1(0.3)
Hispanic/Spanish/Latino 20 (5.1) 15 (3.8)
Black 17 (4.3) 19 (4.8)
Asian/Pacific Islander 36 (9.1) 41 (10.3)
White/Caucasian 305 (77.0) 306 (76.7)
Multiple ethnicities/other 16 (4.0) 17 (4.3)
Partner’s sex
Female 19 4.8) 15 (3.8)
Male 358 (90.4) 361 (90.5)
Unknown 19 (4.8) 23 (5.8)
Marital status
Single (never married) 33 (8.3) 35 (8.8)
Married/partnered 357 (90.2) 359 (90.0)
Divorced 5(1.3) 4 (1.0)
Separated 1(0.3) 1(0.3)
Education
High school degree 6 (1.5) 6 (1.5)
Associate’s degree 6(1.5) 12 (3.0)
Bachelor’s degree 139 (35.1) 156 (39.1)
Master’s degree 158 (39.9) 150 (37.6)
Doctorate/professional degree 85 (21.5) 74 (18.5)
Unknown 2(0.5) 1(0.3)
Household income
<$50,000 6(1.5) 3(0.8)
$50,000-$100,000 49 (12.4) 52 (13.0)
$100,000-$200,000 (134 (33.8) 157 (39.3)
>$200,000 199 (50.3) 185 (46.4)
Unknown 8(2.0) 2(0.5)
Desired number of children
0 1(0.3) 1(0.3)
1 44 (11.1) 40 (10.0)
2 216 (54.5) 239 (59.9)
3 112 (28.3) 87 (21.8)
44 22 (5.7) 30 (7.6)
Unknown 1(0.3) 2(0.5)
Fertility care duration
0-6 months 93 (23.5) 77 (19.3)
6 months—1 year 63 (15.9) 65 (16.3)
1-2 years 112 (28.3) 123 (30.8)
2 + years 124 (31.3) 125 (31.3)
Unknown 4(1.0) 9(2.3)
Pregnancy loss
No 106 (26.8) 113 (28.3)
Yes 131 (33.1) 121 (30.3)
Unknown 159 (40.2) 165 (41.4)
Number of children
0 (never pregnant) 265 (66.9) 277 (69.4)
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Table 2 (continued)

Variable Intervention N (%) No intervention N (%)
1 96 (24.2) 100 (25.1)
2 29 (7.3) 16 (4.0
3+ 1(0.3) 3(0.8)
Unknown 5(1.3) 3(0.8)
Prior birth with fertility treatment
No 81 (20.5) 84 (21.1)
Yes 127 (32.1) 129 (32.3)
No prior births/unk 188 (47.5) 186 (46.6)
Partner’s children
0 244 (61.6) 254 (63.7)
>1 98 (24.8) 88 (22.1)

Fig.1 COVID-19 vaccination
status based on participants
who received and who did not
receive the intervention (educa-

i 4,1%
tional handout) (NV,%) 23,6% [

14, 4%
13,3%

Table 3 Patient Health Questionnaire Depression (PHQ-8) and Gen-
eralized Anxiety Disorder-7 (GAD-7) Scales when comparing the
intervention and non-intervention groups

Variable Intervention N (%) No intervention N (%)
GAD-7
0—4 (minimal) 0 (0) 0(0)
5-9 (mild) 171 (43.2) 196 (49.1)
10-14 (moderate) 162 (40.9) 148 (37.1)
15-21 (severe) 58 (14.6) 51 (12.8)
Unknown 5(1.3) 4 (1.0)
PHQ-8
0—4 (minimal) 0 (0) 0(0)
5-9 (mild) 134 (33.8) 123 (30.8)
10-14 (moderate) 183 (46.2) 206 (51.6)
15-19 (moderately 57 (14.4) 52 (13.0)
severe)
20-27 (severe) 17 (4.3) 12 (3.0)
Unknown 5(1.3) 6 (1.5)
Discussion

Since the beginning of the pandemic and the emergency
approval of the COVID-19 vaccines (Pfizer-BioNTech,

COVID-19 Vaccination status:
Intervention group

COVID-19 Vaccination status:
Non Intervention group

15, 4% L 0%

5,1%

= One dose = One dose

= Both doses \ = Both doses

= Scheduled = Scheduled
Plan on it Plan on it

= Refusing = Refusing

= Unknown = Unknown

Moderna, Johnson & Johnson), vaccine hesitancy in the
USA has been contributing to the propagation of COVID-
19 disease [23]. Vaccine hesitancy may also hinder the
potential to achieve herd immunity, which occurs when a
large enough percentage of a population becomes immune
to a disease via prior infection or vaccination, in order to
indirectly protect the rest of the nonimmune population
[4]. Although research conducted prior to introduction
of the COVID-19 vaccines indicated that the majority of
fertility patients would not get the vaccine, results of our
study showed that the majority of respondents did receive
the vaccine. However, this study also found that medi-
cal mistrust was negatively related to vaccination status
and both psychological distress and having less than a 4-
year college degree.

Though data from our study were collected in April
2021, multiple studies continue to demonstrate that vac-
cine hesitancy rates have remained steady since the onset
of the pandemic with approximately 10.2% of American
reporting that they will probably not get a vaccine and
approximately 8.2% stating they will definitely not get
vaccinated [24]. Our study demonstrated a slightly lower
but overall consistent rate of vaccine hesitancy, with 7.3%
of participants refusing COVID-19 vaccination. It is
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important to recognize that our study had a much higher
rate of vaccination than expected (61.4% fully vaccinated
and an additional 25.3% of participants received one vac-
cine dose) compared to an earlier study of women in a
fertility clinic [18]. Given that research on unvaccinated
individuals shows that increased information and research
about the vaccines could positively influence vaccination,
it is likely that new information and research during the
months preceding our study influenced the uptake in vac-
cinations [25]. Additionally, the high level of education
in our population could explain such a trend as it may
be that this group of women have greater access to accu-
rate, evidence-based information and sources related to
COVID-19.

Although new data about vaccine safety likely influ-
enced the increased acceptance of the vaccine for some,
that new data may not change the beliefs of those who dis-
trust the scientific bodies generating that new information.
By June 2021, it was reported that up to 65% of Americans
over the age of 18 received at least one vaccine dose [25].
However, vaccination rates among pregnant people have
been lower, with population data from the CDC showing
that as of January 1st 2022, only approximately 40% of
pregnant women between the age of 18 and 49 had been
fully vaccinated either prior to pregnancy or antenatally.
For Black pregnant patients, the number was even lower,
at 25% which may suggest the greater presence of medical
mistrust and thus vaccine hesitancy among these patients
[26].

Among the risk factors related to medical mistrust and
vaccine hesitancy, race and ethnicity, especially within the
Black/African American community, have been reported to
be strongly associated with general vaccine hesitancy (e.g.,
influenza vaccine hesitancy) in the USA [23, 27, 28]. Histor-
ically, medical mistrust in the Black, Indigenous, and People
of Color (BIPOC) population is triggered by factual histori-
cal root causes, particularly unethical practices during clini-
cal trials [13]. Vaccine hesitancy among specific populations
such as Latina/Hispanic and Black individuals during the
COVID-19 pandemic continued to negatively affect these
populations, with these groups experiencing more severe
COVID-19 illness in pregnancy, including higher intensive
care unit admissions and even death [3, 4, 13, 23]. These
disparate beliefs about vaccines could also potentially propa-
gate long-term racial health inequalities with patients who
do not receive the vaccine having greater risks to morbidity
and mortality when exposed to the COVD-19 virus.

Despite prior research finding a relationship between race
and vaccine hesitancy, our study did not show any signifi-
cantly statistical differences in vaccine hesitancy based on
race or other demographic or fertility treatment-related vari-
ables except for education. However, our findings may be
limited by the demographically homogenous sample in our
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study, with a highly educated group of primarily married
White women (77.1%) and only 4.4% of respondents being
Hispanic/Latina and Black/African American participants.
Additionally, even though we found that the educational
intervention was not associated with vaccine hesitancy,
which may be due to the majority of respondents being vac-
cine receptive, it was associated with a small but significant
increase in knowledge related to the vaccine. Because we did
not conduct a pre-intervention assessment of vaccine recep-
tivity, we do not know if this difference in knowledge was
related to the intervention or some other factor. However,
given that there were no significant demographic differences
between the intervention and no-intervention groups, it is
reasonable to hypothesize that group differences in knowl-
edge were influenced by the intervention; this remains to be
further explored in the future. With this limitation in mind,
it may be that education about the safety of the vaccines
may aid in improving vaccine knowledge for those who trust
the source of the scientific data but not for those exhibiting
distrust of the medical/scientific systems conducting or pro-
moting the research-driven data.

Interestingly, we also found that higher scores on the
Medical Mistrust Index were associated with both vaccine
hesitancy and psychological distress. In our study, partici-
pants were found to be distressed since the beginning of
the pandemic, with almost a quarter of women reporting an
initiation of mental health treatment due to anxiety and/or
depression. Higher levels of anxiety were associated with
greater mistrust in the medical system though the direction
of the relationship is unclear. Our study supports the idea
that reducing psychological distress but also mistrust in the
healthcare system could potentially have a positive impact
on COVID-19 vaccination.

Overall results of our study showing that education and
psychological distress are associated with mistrust and vac-
cine hesitancy as well as prior research on vaccine hesitancy
[7,11, 12,22, 28, 9] suggest that a multi-pronged approach
is needed to improve use of vaccines in the future including
(1) data driven education about the risks and safety of the
vaccine that is transparent and acknowledges the limits to
these data, (2) efforts to decrease medical mistrust through
avenues such as collaboration between medical teams and
trusted community organizations, shared-decision mak-
ing, racially diverse medical teams, and the development of
strong patient-provider relationships all of which must be
contextualized within the history of racism in the USA [28],
and (3) assessment of patients for psychological distress and
provision of emotional support to those experiencing distress
in order to reduce distress and potentially improve vaccine
acceptance.

Some of the strengths of our study is its large sample
size and the inclusion of a randomized educational inter-
vention as well as the utilization of validated questionnaires
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to measure depression, anxiety, and medical mistrust. Our
study also highlights the unique experiences of infertility
patients related to vaccine perceptions and vaccine hesitancy
over a discreet period of time when the COVID-19 vaccine
was available. This study also uniquely highlighted the
relationship between increased anxiety and higher medical
mistrust, which clinically allows for potential ways to inter-
vene on and identify at risk patients who might need more
counseling and education regarding COVID-19 vaccination.
Limitations of our study include the selection of patients
from a single academic center with an overall demographi-
cally homogenous sample with a high vaccination rate. How-
ever, this study included a large sample size and is currently
the only study to assess the effect of supplemental education
on acceptance of vaccines and medical mistrust. Replication
of this study at another institution with potentially a more
diverse patient population and with lower rates of vaccina-
tion could, however, provide additional information about
vaccine hesitancy among different racial and ethnic groups.
Given the unpredictable trend of the COVID-19 pan-
demic and the ongoing risk of emerging highly contagious
and even more virulent variants as well as future unrelated
pandemics, reducing mistrust and addressing emotional
distress are essential to future acceptance of vaccination.
Such care delivered in a team-based approach by both men-
tal health providers and physicians is crucial in providing
empathetic and exceptional care to this patient population.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10815-022-02641-7.
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