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Introduction: This study describes the vaccination status among people in Hawaii who are
attempting pregnancy, currently pregnant, recently delivered (<6 months), and/or breastfeeding
and documents common concerns and information sources associated with vaccine decision
making.

Methods: We conducted a cross-sectional online survey between April and September 2022
throughout Hawaii. The anonymous surveys were disseminated through flyers and online links
posted by physician offices and community partners throughout Hawaii.

Results: Final analyses included 165 responses. Almost half of the respondents (n=75, 45%) were
unvaccinated, 38% (n=62) were fully vaccinated, and 17% (n=28) were partially vaccinated. The
most influential sources for vaccine decision making for vaccinated respondents were their health-
care providers (n=28, 45%) and official healthcare organizations (n=22, 36%), whereas unvacci-
nated respondents reported friends/family (n=28, 37%) and their healthcare providers (n=26, 35%)
as their most influential sources. Top COVID-19 vaccine concerns for unvaccinated individuals
were reactions to vaccine (n=78, 76%) and concerns for safety of the vaccine (n=75, 73%).

Conclusions: Efforts should be made to increase and expand vaccine education about the benefits
and safety of vaccines during pregnancy beyond the pregnant person to create more supportive
social norms for COVID-19 vaccination in the perinatal period. Consistent and unequivocal sup-
port across medical specialties, including obstetrics, pediatrics, and family medicine, is also crucial
for encouraging the uptake of the vaccine during pregnancy or when breastfeeding.
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INTRODUCTION

Pfizer-BioNTech and Moderna mRNA coronavirus dis-
ease 2019 (COVID-19) vaccines were both released in
December 2020, and vaccination for pregnant and lac-
tating women has been consistently endorsed by the
Centers for Disease Control and Prevention (CDC), the
American College of Obstetricians and Gynecologists,
and the Society for Maternal-Fetal Medicine.” ” Preg-
nant individuals who contract severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) are at an
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increased risk of intensive care unit admission; preterm
birth and medically indicated preterm birth; neonatal
complications; pre-eclampsia/eclampsia; severe COVID-
19 infection, including acute respiratory distress syn-
drome; and maternal mortality.”® The vaccine has been
shown to be safe and effective in preventing severe dis-
ease and death in pregnant people.”” "

COVID-19 vaccination among pregnant women has
lagged behind the nonpregnant population nationally,
even in states where general vaccine uptake is high.'”"*
Shortly after vaccine approval (between December 2020
and May 2021), a study of 135,968 pregnant women in
the U.S. found that only 16.3% of pregnant individuals
in the study had received 1 or more doses of the
COVID-19 vaccine and that 5.5% of pregnant individu-
als had initiated vaccination during pregnancy.'” After
the vaccine became more widely available to adults, a
subsequent study in October 2022 found that pregnant
women still lagged behind their peers, with 71.4% of
pregnant people in the U.S. aged 18—49 years having
completed their primary series compared with 78.3% of
people in the general population aged >18 years in the
Us.”

Similar trends exist in Europe. In Scotland, research-
ers surveyed 144,548 pregnant women and found that
15% had received at least 1 dose of a COVID-19 vaccine
from December 1, 2020 to October 31, 2021.'* In addi-
tion, this study found that by October 2021, 85% of the
nonpregnant female population in Scotland had received
1 or more vaccines, but only 43% of women who gave
birth that month had received 1 or more vaccines.

Prior research demonstrates that concerns about vac-
cine safety in pregnancy are not novel; concerns about
influenza and tetanus toxoid, diphtheria toxoid, and
acellular pertussis vaccine safety both for the pregnant
person and the fetus influence maternal vaccination
decision making.'® Similar hesitation has been identified
in both a 2020 and 2021 survey of pregnant women,
which also documented persistent concerns about a per-
ceived lack of data about the safety of the COVID-19
vaccine and concerns about harm to the pregnant person
and/or the fetus.'”'® In addition, other studies found
that long-term health concerns from the COVID-19 vac-
cine and belief in conspiracy theories were frequently
cited reasons for pregnant women declining the
vaccine.'”* The exclusion of pregnant individuals from
vaccine trials and subsequent inconsistency in the priori-
tization of pregnant people in early vaccination efforts
may have compounded these concerns and reinforced
the decision to delay or refuse vaccination for some
individuals.*"**

This lower uptake of vaccines during the perinatal
period was reflected in data collected by the hospital and

health systems in Hawaii, which found vaccination rates
among pregnant patients to be around 48%, compared
with 78% in the general population (Hawaii Department
of Health Solicitation, March 2022). This prompted pub-
lic health leadership in the state to call for new and tai-
lored strategies to reach unvaccinated people in the
perinatal period.”> The currently recognized strategies
for increasing vaccine acceptance include direct outreach
to undervaccinated communities, increasing the number
and locations of vaccine sites, and encouraging physi-
cians to have thoughtful communication with patients.”*
Research conducted in Hawaii and elsewhere has
emphasized that vaccine status is closely tied to which
sources of information an individual favors.””** Vacci-
nation rates are higher among those who trust official
sources, such as medical professionals or government
agencies such as CDC, than among those who use unof-
ficial sources, such as social media.””*° Vaccine informa-
tion sources have been shown to be the strongest
predictor of vaccine uptake.””*°

The aim of this study was to (1) describe the vaccina-
tion status among people in Hawaii who are attempting
pregnancy, currently pregnant, recently delivered
(<6 months), and/or breastfeeding and (2) document
common concerns and information sources associated
with vaccine decision making. Ultimately, the results of
this study can contribute to the development of a better-
tailored approach to encourage vaccine uptake among
individuals in the perinatal period.

METHODS

Study Sample

We conducted this cross-sectional online survey between
April and September 2022. Eligible respondents were
aged at least 18 years, were currently residing in Hawaii,
and met at least 1 of the following criteria: considering
pregnancy or attempting pregnancy, currently pregnant,
recently delivered (within 6 months of the date of survey
completion), or currently breastfeeding. We recruited
respondents through physical flyers and online links
posted by physician offices and community partners
(including perinatal service providers, such as the Special
Supplemental Nutrition Program for Women, Infants,
and Children and postpartum support groups). Surveys
were anonymous. Respondents could elect to complete a
separate form to request a $10 electronic gift card after
completing the survey. The study was approved by the
University of Hawaii IRB. Our target sample size was
500 unique responses, which would provide adequate
power for comparative analysis of population sub-
groups.
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Measures

Respondents were asked to report demographic infor-
mation, vaccine history and decision making, and the
most influential sources they used to make decisions
about vaccination. Partially and unvaccinated individu-
als were also asked to indicate whether they agreed with
a list of concerns regarding the COVID-19 vaccine,
which was derived from previously published vaccine
hesitancy research.”’

Statistical Analysis

Of note, immediately after launching our survey in April
2022, the survey was flooded with bot and scam
responses (more than 2,000 responses in 24 hours),
despite using bot detection software in our survey plat-
form. We paused data collection for 1 month to create a
new screening process derived from published best prac-
tices to combat bot survey responses and receive IRB
approval for this new process.”® This new screening
approach required participants to disclose a local
address and used open-text responses rather than multi-
ple choice to verify eligibility. This new screening pro-
cess significantly reduced the total number of surveys
received and slowed our intake process because we had
to individually review each submission but ultimately
increased the valid and verifiable responses in our data
set. Data collection with this new screening procedure
resumed in May 2022 and was utilized through the end
of the study in September 2022. Data were collected
using Qualtrics survey software and analyzed using SPSS
28.0.

RESULTS

We received 2,213 responses, of which 170 were deemed
to be valid. Of these, 165 had complete information
about vaccination status and were included in the final
analysis.

Almost half of the respondents (n=75, 45%) were
unvaccinated, and 38% (n=62) were fully vaccinated
(with or without booster shots). Partially vaccinated
respondents (1 dose of a 2-dose primary series) made up
17% (n=28) of the sample. Table 1 shows the character-
istics of the respondents by vaccination status. Unvacci-
nated respondents were more likely to be currently
pregnant, recently pregnant, and/or breastfeeding,
whereas those considering or trying pregnancy were
more likely to be fully vaccinated. Unvaccinated
respondents were from less populous/more rural islands
and more commonly worked in jobs that had no direct
contact with the public. Of the 165 respondents, 18
(11%) reported testing positive for COVID-19 before or
at the time of survey completion.

April 2024

Of the 75 respondents who had not been vaccinated,
86% (n=65) confirmed that they intended to get the vac-
cine later. The vast majority of respondents in this group
stated that they would get the vaccine when they were
done breastfeeding (n=60, 92%). We also asked all
respondents about their experiences with other standard
vaccinations in pregnancy, including influenza vaccine
and tetanus, diphtheria, and pertussis vaccination.
Among those who had not received COVID-19 vaccina-
tion, 63% (n=47) had also not received influenza or teta-
nus, diphtheria, and pertussis in their current or prior
pregnancies.

Respondents were asked to name the most influential
information source for their vaccine decision making
(Figures 1 and 2). Vaccinated individuals indicated by a
large margin that their doctor/healthcare provider and
official healthcare/government resources were the most
influential information sources in their vaccine decision
making. Unvaccinated individuals cited both friends and
family and healthcare providers as nearly equivalent
influences. Sources such as social media and news were
less frequently selected as the most influential resource
among respondents across vaccine categories.

Unvaccinated and partially vaccinated individuals
were asked to confirm whether they agreed with various
concerns about the COVID-19 vaccine. Table 2 shows
the frequency of these responses. The top 2 most com-
monly cited concerns, cited by 76% (n=78) and 73%
(n=75), respectively, were concerns about having a bad
reaction to the vaccine and concern with the safety of
the vaccine. The next most frequently endorsed state-
ments (both at n=53, 52%) were “my partner doesn’t
want me to get the COVID-19 vaccine” and “there’s not
enough information about the vaccine.”

DISCUSSION

Our survey identified differences by vaccination status
across demographic characteristics and preferred infor-
mation sources. The influence of family, friends, and
partners was high in our study and aligns with other
research in similar populations.”’

Increasing vaccine acceptance and support among
partners, family members, and friends of pregnant peo-
ple should be a priority in this next phase of the pan-
demic response. It is also important to note that among
the unvaccinated, the influence of individuals’ healthcare
providers was twice as high as that of official healthcare
organizations such as CDC or the Food and Drug
Administration. This may indicate that some respond-
ents’ healthcare providers reinforced or failed to chal-
lenge the individual’s decision not to receive the vaccine
in the perinatal period. It also could suggest that these
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Table 1. Characteristics of Respondents by Vaccination Status (N=165)

Vaccinated, Partially vaccinated, Not vaccinated,
Characteristics n=62 n=28 n=75
Age, years, mean (SD) 32.3 (6.5) 27.8 (3.8) 28.9 (4.6)
Pregnancy status
Trying to get pregnant/considering pregnancy 21 (72.4%) 1 (3.4%) 7 (24.1%)
Currently pregnant 26 (31.3%) 19 (22.9%) 38 (45.8%)
Delivered within the prior 6 months 9 (34.6%) 4 (15.4%) 13 (50.0%)
Currently breastfeeding 12 (35.3%) 4 (11.8%) 18 (52.9%)
Employment type
Direct medical care 6 (46.2%) 2 (15.4%) 5 (38.5%)
Healthcare setting (not direct medical care) 6 (18.8%) 9 (28.1%) 17 (53.1%)
Regular contact with the public 14 (40.0%) 8 (22.9%) 13 (37.1%)
No regular contact with the public 6 (37.5%) 0 10 (62.5%)
Other 29 (42.6%) 10 (14.7%) 29 (42.6%)
Race
Native Hawaiian or other Pacific Islander 15 (20.0%) 13 (17.3%) 47 (62.7%)
White 30 (50.0%) 8 (13.3%) 22 (36.7%)
Asian 18 (72.0%) 2 (8.0%) 5 (20.0%)
Black or African American 5 (35.7%) 4 (28.6%) 5 (35.7%)
Prefer not to answer 3 (100%) 0 0
Middle Eastern 1 (50.0%) 1 (50.0%) 0
Household income
$15,001—-%$30,000 2 (66.7%) 1 (33.3%) 0
$30,001—-$60,000 11 (28.2%) 12 (30.8%) 16 (41.0%)
$60,001—$90,000 25 (32.1%) 10 (12.8%) 43 (55.1%)
$90,001—-$120,000 7 (46.7%) 0 8 (53.3%)
>$120,001 15 (55.5%) 5 (20.5%) 7 (25.9%)
Household size
1 1 (50.0%) 0 1 (50.0%)
2 5 (15.2%) 4 (12.1%) 24 (72.7%)
3 14 (34.1%) 11 (26.8%) 16 (39.0%)
4 18 (42.9%) 9 (21.4%) 15 (35.7%)
5 17 (54.8%) 4 (12.9%) 10 (32.3%)
6 5 (38.5%) 0 8 (61.5%)
>6 1 (100%) 0 0
Education
Less than high school 2 (66.7%) 0 1 (33.3%)
High school or GED 8 (38.1%) 2 (9.5%) 11 (52.4%)
Some college/college degree 37 (30.5%) 24 (19.8%) 60 (49.5%)
Started or completed graduate/doctoral program 14 (77.7%) 2 (11.1%) 2 (11.1%)

same individuals would be receptive to vaccine-support-
ive guidance from their providers, even if they have not
yet chosen to receive the vaccine.

Personalized guidance within the context of an estab-
lished patient—provider relationship has been shown to
be an effective way to motivate health-protective behav-
iors.”” This also highlights the need for consistent, sup-
portive messaging across medical specialties, including
family and internal medicine, obstetrics and gynecology,
and pediatrics, with regard to the safety of and protec-
tion garnered from vaccination during the perinatal

period. As has recently been pointed out in the press,
peer-reviewed publications must also be mindful of the
framing of results and even the titles of their manu-
scripts so as not to infer or suggest risks that are not sup-
ported by the data.”’

Conspiracy-based theories were infrequently endorsed
and should not be central to campaigns addressing vac-
cine hesitancy. Our survey responses echoed findings
from other research that encourages the focus of educa-
tion about vaccines to be on the safety of the vaccines in
the perinatal period along with encouraging trust in our
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Figure 1. Most influential resources for vaccination decision making among vaccinated respondents.
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Figure 2. Most influential resources for vaccination decision making among unvaccinated respondents.
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Table 2. Frequency of Agreement With Vaccine Hesitancy Reasons Among Unvaccinated and Partially Vaccinated

Respondents

Do any of the following reflect your feelings about or experiences with the COVID-19

vaccine? (select all that apply), =103 Yes, n (%)
| am worried | will have a bad reaction to the vaccine 78 (75.7%)
| am worried about the safety of the vaccine 75 (72.8%)
There’s not enough information about the vaccine 53 (51.5%)
My partner doesn’t want me to get the COVID-19 vaccine 53 (51.5%)
I’'m waiting to see what happens to other people who get the vaccine 50 (48.5%)
Vaccines can cause health problems like autism or infertility 48 (46.6%)
| don’t trust companies that create vaccines or drugs (Big Pharma) 46 (44.7%)
My family doesn’t want me to get the COVID-19 vaccine 41 (39.8%)
I'm waiting for a recommendation from my doctor or other health care provider 39 (37.9%)
The vaccine is too new. | don’t take new vaccines 39 (37.9%)
| don’t trust what the government tells me (CDC, Department of Health, State of Hawaii) 39 (37.9%)
I don’t know if | can get it with my health conditions or allergies 37 (35.9%)
| don’t know if the vaccine will protect me against COVID-19 31 (30.1%)
| don’t think employers or schools should be able to mandate getting the COVID-19 Vaccine 30 (29.1%)
| don’t think the vaccine was properly tested 26 (25.2%)
I'm afraid of needles and injections 15 (14.6%)
The COVID vaccine might give me COVID-19 12 (11.7%)
I’'m not at risk for COVID-19 so | don’t need the vaccine 12 (11.7%)
| think the approval process was rushed 12 (11.7%)
| am healthy so COVID-19 will not harm me 11 (10.7%)
| believe the virus was created by a government or person so that | would take the vaccine 10 (9.7%)
| don’t think that the vaccine can prevent me from getting very sick from COVID-19 8 8 (7.8%)
| do not believe that COVID-19 is a serious threat to my health 7 (6.8%)
| don’t believe COVID is real 7 (6.8%)
God (or another higher power) will protect me from COVID-19 6 (5.8%)
| think there’s a microchip in the vaccine 6 (5.8%)
My religion prohibits getting vaccines 6 (5.8%)
| prefer to develop immunity by getting COVID-19 5 (4.9%)
| am already immune from a past COVID-19 infection so | don’t need the COVID-19 vaccine 4 (3.9%)
The vaccine is too expensive 3(2.9%)
The vaccine is not available to me 3 (2.9%)
| don’t take any vaccines 2 (1.9%)

CDC, Centers for Disease Control and Prevention.

healthcare infrastructure.”” > Among the frequently
endorsed statements was the belief that “there’s not
enough information about the vaccine,” which underlies
the importance of increasing public perception of the
reliability and trustworthiness of both biomedical
research and our regulatory systems with regard to novel
vaccines.

A critical finding in our survey was that a very large
proportion of unvaccinated respondents were willing to
be vaccinated at a later time. A vast majority of these
respondents cited the end of breastfeeding as the time
that they would be most comfortable getting vaccinated.
Because the influence of partners and family members is
considerable with regard to vaccine decision making,

educational efforts aimed at the broader population’s
understanding of the safety of the vaccine and its protec-
tive nature for a fetus and a newborn with a naive
immune system are critical.

Our findings are also influenced by the timeline of
vaccine availability. Respondents who are currently try-
ing or considering conception may have been vaccinated
before pregnancy was a primary concern or consider-
ation, whereas those who are currently or recently preg-
nant may have been in the middle of their attempts of
conception or midgestation when vaccines became
widely available. The willingness to become vaccinated
after breastfeeding mentioned earlier aligns with this
trend.

www.ajpmfocus.org
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Limitations

Our study is limited because it is an internet-based sur-
vey with significant interference from illegitimate
respondents. Consequentially, we had a smaller total
number of legitimate responses, which limits the com-
plexity of analysis and the generalizability of results.
However, we included respondents across a large perina-
tal time period from preconception, during gestation,
postpartum, and lactation, providing us with an
increased perspective into the understanding of vaccine
hesitancy across this pregnant population.

CONCLUSIONS

Our research suggests actionable and varied
approaches for potentially increasing vaccine accep-
tance among pregnant people. We take inspiration
from previously published work that addresses vacci-
nation through the 4 Cs: confidence, complacency,
convenience, and compassion.”” We believe that
applying the specific insights of our population within
these 4 Cs can help inform future vaccine campaigns
to increase vaccine uptake in the perinatal period and
has the potential to generate more tailored outreach
techniques for our state.

These findings suggest an opportunity to better
reach individuals in the perinatal period through con-
sistent and unequivocal messaging about vaccine safety
and benefits in the perinatal period across obstetrics,
family medicine, and pediatric providers while also
suggesting that broader campaigns to increase positive
social norms related to COVID-19 vaccination during
the perinatal period could be effective. Leading with
empathy and a shared concern for the well-being of
the pregnant person and their infant is critical because
our data suggest that vaccine delay is rooted in wanting
to avoid exposing their fetus or infant to something
that is considered unsafe or risky. Patients in the peri-
natal period seem to consider the risk of the vaccine as
greater than the risk of the virus, and future outreach
should focus on reversing that narrative to make clear
the true benefits of vaccination and the risks of
COVID-19 exposure during the uniquely high-risk
perinatal period.
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