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Introduction

Vaccines are a critical tool to curb the COVID-19 pandemic. 
However, by mid-April 2021, only 45% of US adults had 
received at least one dose of a COVID-19 vaccine (Mur-
thy et al., 2021). Over the previous year, studies have docu-
mented COVID-19 vaccine hesitancy rates upwards of a 
quarter to half of US adults [e.g., 49% in September 2020 
(Funk & Tyson, 2021), 32% in December 2020 (Nguyen 
et al., 2021), and 30% in mid-February 2021 (Funk & Tyson, 
2021)]. A survey of US parents in spring 2021 found that 
those who had received or intended to receive a COVID-19 
vaccine were more than three times as likely to intend to 
vaccinate their children (Szilagyi et al., 2021). As nearly 
80% of mothers report being the parent primarily respon-
sible for making decisions about their children’s health 
(Gomez, et al., 2018), understanding factors associated with 
COVID-19 vaccine hesitancy among mothers could inform 
public health messaging to increase COVID-19 vaccination 
rates not only among US mothers, but also among their chil-
dren. In this study, informed by previous research examin-
ing COVID-19 vaccination receipt and intentions, (Head, 
et al., 2020; Khubchandani et al., 2021; Nguyen et al., 2021; 
Skjefte et al., 2021) we examined demographic (e.g., age, 
education), clinical (e.g., pregnancy), and COVID-19-spe-
cific (e.g., infection history, pandemic-related anxiety) fac-
tors associated with mothers’ hesitancy to receive a COVID-
19 vaccine.

Abstract  Vaccine hesitancy can impact maternal and 
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using data from an online survey conducted from mid-
February to mid-March 2021. Among unvaccinated par-
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aOR = 2.8, 95% CI: 1.0–7.6) were more likely to be vaccine 
hesitant compared to non-Hispanic white mothers (19%). 
Mothers with low pandemic-related anxiety were more 
likely to report vaccine hesitancy than mothers with high 
pandemic-related anxiety (56% vs 23% hesitant; aOR = 4.8, 
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tion rates.
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Methods

Participants and procedures

This study is a secondary analysis of data from an online 
cross-sectional survey of mothers conducted from mid-
February to mid-March 2021. Eligible participants were 
18 years or older, identified as a mother of child(ren) aged 
0–12 years, posted or replied on Facebook, Instagram, and/
or Twitter in the last 7 days (the parent study aimed to exam-
ine how mothers respond to child nutrition-related misin-
formation on social media), live in the US, able to complete 
the survey in English or Spanish, and willing to provide 
informed consent. We recruited participants on Research-
Match (Harris et al., 2012). To increase the diversity of our 
sample, we searched for potential participants stratified by 
race/ethnicity. Participants were sent a reminder one day 
after the initial survey invitation. The survey was adminis-
tered through Qualtrics (Qualtrics LLC, Provo, UT). Par-
ticipants who completed the survey received a $20 Amazon 
gift card. The University of Connecticut Institutional Review 
Board approved this study. Participants provided informed 
consent.

Measures

We asked participants if they had received a COVID-19 vac-
cine. Participants who had not yet received a COVID-19 
vaccine were asked once a vaccine to prevent COVID-19 is 
available to them, would they get the vaccine (US Census 
Bureau, 2021). We combined responses of “probably not get 
the vaccine”, and “definitely not get the vaccine” to repre-
sent vaccine hesitancy (vs responses of “definitely get the 
vaccine” and “probably get the vaccine”).

Participants self-reported their age, Hispanic ethnicity, 
race, and other demographic characteristics. We categorized 
race/ethnicity as non-Hispanic white, non-Hispanic Black, 
Hispanic/Latina (any race[s]), non-Hispanic Asian, and non-
Hispanic other race/multiracial. Mothers reported their edu-
cation attainment; no participants reported less than a high 
school education, and we collapsed “high school graduate 
or GED” (n = 17) and “post high school trade or technical 
education” (n = 9). Mothers reported the number of children 
0–5 years and adults 65 years or older in their household 
(both dichotomized as 1 + vs 0). We asked mothers, “How 
confident are you filling out medical forms by yourself?” and 
considered responses of not at all, a little bit, or somewhat 
confident to indicate impaired health literacy and quite a bit 
or extremely confident to indicate adequate health literacy 
(Powers, et al., 2010). Mothers reported whether they lived 
in a large city, a suburb near a large city, a small city or town, 

or a rural area; we dichotomized responses due to the small 
number living in rural areas (n = 13).

Participants reported whether they had tested positive for 
COVID-19, whether any close family member tested posi-
tive for COVID-19, whether they personally know anyone 
who has died of COVID-19, whether they had any physi-
cal or mental health conditions that require regular medi-
cal visits, and whether they were currently pregnant. We 
combined women who selected “unsure” (n = 4) regarding 
pregnancy with those reporting that they were pregnant. 
We measured anxiety about the COVID-19 pandemic using 
the disease anxiety subscale of the pandemic anxiety scale 
(PAS) (McElroy et al., 2020) which includes Likert scale 
items that assess the degree of agreement with the following 
statements: “I’m worried that I will catch COVID-19,” “I’m 
worried that my family and friends will catch COVID-19,” 
“I’m afraid to leave the house right now,” and “I’m worried 
I might transmit COVID-19 to someone else.” We summed 
responses to create a total score (possible range: 0–16) and 
categorized pandemic-related anxiety as low (0–4, equiva-
lent to “strongly disagree” or “disagree” on all 4 items), low-
to-medium (5–8), medium-to-high (9–11) or high (12–16, 
equivalent to “strongly agree” or “agree” on all 4 items).

Statistical analysis

We described characteristics of the sample overall and by 
maternal characteristics. We used logistic regression mod-
els to estimate odds of vaccine hesitancy by maternal char-
acteristics. We included in a preliminary adjusted model 
characteristics for which at least one level of the variable 
was associated (p < 0.05) with vaccine hesitancy in crude 
models, and retained characteristics associated (p < 0.05) 
with vaccine hesitancy in the final adjusted model (bolded). 
Analyses were conducted in SAS 9.4 (SAS Institute, Inc., 
Cary, NC).

Results

When surveyed in mid-February to mid-March 2021, 31% 
(n = 96) of mothers had already received at least one dose 
of a COVID-19 vaccine. Of unvaccinated participants, we 
excluded those missing vaccine intentions (n = 1) or any 
characteristics examined (n = 5), resulting in an analytic 
sample of 203 mothers. Participants were on average 35.9 
(SD: 6.7) years old, 26% were non-Hispanic white, and 67% 
had at least a Bachelor’s degree. Participants resided in 32 
US states and Washington, DC. Additional participant char-
acteristics are shown in Table 1. 

Almost 3 in 10 unvaccinated mothers (28%, n = 56) 
reported that they would probably not or definitely not 
get the COVID-19 vaccine (10%, n = 21 definitely not get, 
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Table 1   Characteristics associated with COVID-19 vaccine hesitancy among mothers of children 0–12  years who have not yet received a 
COVID-19 vaccine

Overall sample, 
N (%)

Probably or definitely not get the vaccine

N (%) Crude OR (95% CI) Adjusted OR (95% CI)

Age (years)
 18–29 years 34 (17) 9 (26) 1.0 (0.4–2.5)
 30–34 years 55 (27) 19 (35) 1.4 (0.6–3.1)
 35–39 years 52 (26) 11 (21) 0.7 (0.3–1.7)
 40–55 years 62 (31) 17 (27) (Reference)

Race/ethnicity
 Non-Hispanic White 52 (26) 10 (19) (Reference) (Reference)
 Non-Hispanic Black 43 (21) 17 (40) 2.7 (1.1–6.9) 2.8 (1.0–7.6)
 Hispanic/Latina (any race) 46 (23) 18 (39) 2.7 (1.1–6.7) 2.3 (0.8–6.4)
 Non-Hispanic Asian 23 (11) 4 (17) 0.9 (0.2–3.2) 1.4 (0.4–5.7)
 Non-Hispanic other race or multiracial 39 (19) 7 (18) 0.9 (0.3–2.7) 0.9 (0.3–3.0)

Education
 HS, GED, trade or technical 26 (13) 10 (38) 4.7 (1.6–13.8) 4.0 (1.2–13.2)
 Associates degree 42 (21) 18 (43) 5.6 (2.2–14.7) 6.8 (2.4–19.5)
 Bachelor’s, some graduate 67 (33) 20 (30) 3.2 (1.3–7.9) 3.1 (1.1–8.4)
 Graduate degree 68 (34) 8 (12) (Reference) (Reference)

Health literacy
 Adequate 174 (86) 46 (26) 1.5 (0.6–3.4)
 Impaired 29 (14) 10 (34) (Reference)

Place of residence
 A large city or a suburb 145 (71) 35 (24) (Reference)
 A small city/town or rural 58 (29) 21 (36) 1.8 (0.9–3.4)

Currently pregnant
 No 188 (93) 51 (27) (Reference)
 Yes/unsure 15 (7) 5 (33) 1.3 (0.4–4.1)

0–5 year olds in household
 None 66 (33) 21 (32) (Reference)
 One or more children 137 (67) 35 (26) 0.7 (0.4–1.4)

65+ year olds in household
 None 184 (91) 54 (29) (Reference)
 One or more 19 (9) 2 (11) 0.3 (0.1–1.3)

Tested positive for COVID-19
 Yes 29 (14) 9 (31) 1.2 (0.5–2.9)
 No 174 (86) 47 (27) (Reference)
 Close family member tested positive for COVID-19
 Yes 63 (31) 25 (40) 2.3 (1.2–4.4)
 No 140 (69) 31 (22) (Reference)

Know someone who died of COVID-19
 Yes 75 (37) 18 (24) 0.7 (0.4–1.4)
 No 128 (63) 38 (30) (Reference)

Has physical or mental health condition that requires regular medical visits
 Yes 63 (31) 20 (32) 1.3 (0.7–2.6)
 No 140 (69) 36 (26) (Reference)

Pandemic anxiety scale
 Low (0–4) 27 (13) 15 (56) 4.2 (1.6–11.3) 4.8 (1.7–14.1)
 Low-to-medium (5–8) 57 (28) 16 (28) 1.3 (0.6–3.1) 1.6 (0.6–4.0)
 Medium-to-high (9–11) 62 (31) 12 (19) 0.8 (0.3–2.0) 0.9 (0.4–2.4)
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17%, n = 35 probably not get, 32%, n = 65 probably get, 
40%, n = 82 definitely get). Across maternal characteristics, 
vaccine hesitancy ranged from 11% among participants liv-
ing with an adult aged 65+ years to 56% among mothers 
with low pandemic-related anxiety (Table 1). Mothers with 
a high school education/GED or trade or technical educa-
tion (38% hesitant, aOR = 4.0, 95% CI: 1.2–13.2), Asso-
ciate’s degree (43%, aOR = 6.8, 95% CI: 2.4–19.5), and 
Bachelor’s degree (30%, aOR = 3.1, 95% CI: 1.1–8.4) were 
more likely to report vaccine hesitancy compared to moth-
ers with a graduate degree (19% hesitant; Table 1). Non-
Hispanic Black mothers (40% hesitant, aOR = 2.8, 95% CI: 
1.0–7.6) were more likely to be vaccine hesitant compared to 
non-Hispanic white mothers (19% hesitant); mothers iden-
tifying as non-Hispanic Asian, Hispanic and other races/
ethnicities did not differ in vaccine hesitancy compared to 
non-Hispanic white mothers when controlling for educa-
tion and pandemic-related anxiety (Table 1). Mothers with 
low pandemic-related anxiety were more likely to report 
vaccine hesitancy compared to those with high pandemic-
related anxiety (56% vs 23% hesitant; aOR = 4.8, 95% CI: 
1.7–14.1); low-to-medium and medium-to-high anxiety were 
not associated with vaccine hesitancy (Table 1).

Discussion

When surveyed in mid-February to mid-March 2021, 28% 
of unvaccinated mothers of children 0–12 years old in our 
sample reported that they would probably not or definitely 
not get a COVID-19 vaccine, similar to rates of vaccine hesi-
tancy in US adults of 30% during that time frame (Funk & 
Tyson, 2021). We found that mothers with a high school, 
trade, or technical education, those who had earned an Asso-
ciate’s degree, and those with a Bachelor’s degree were more 
likely to be vaccine hesitant than mothers with a graduate 
degree, similar to differences by education observed among 
US adults generally (Khubchandani et al., 2021; Nguyen 
et al., 2021).

We found that non-Hispanic Black mothers were more 
likely to be vaccine hesitant than non-Hispanic white moth-
ers (40% vs 19%), a difference not explained by educa-
tion or pandemic-related anxiety. This finding is consist-
ent with previous research documenting higher rates of 
COVID-19 vaccine hesitancy in Black adults compared 
to white adults, with rates of hesitancy related to medical 

distrust, experiences of racial discrimination, and exposure 
to misinformation related to COVID-19 or the vaccines 
(Khubchandani & Macias, 2021). Hispanic/Latina mothers 
in our sample were more likely to be vaccine hesitant than 
non-Hispanic white mothers (39% vs 19%), but this differ-
ence was no longer statistically significant after controlling 
for other factors. While Native communities have also been 
disproportionally impacted by the COVID-19 pandemic 
(Mackey et al., 2021), only 12 women in our sample identi-
fied as Native, limiting our ability to examine their rates of 
vaccine hesitancy.

We also found that mothers with low pandemic-related 
anxiety were more likely to be vaccine hesitant than those 
with high pandemic-related anxiety (56% vs 23%), consist-
ent with national surveys of US adults in May 2020 (Head 
et al., 2020) and December 2020 (Nguyen et al., 2021) that 
also found greater concern or worry about COVID-19 infec-
tion was associated with vaccine intentions. A global survey 
of pregnant women and non-pregnant mothers in late fall 
2020 also found that women worried about COVID-19 were 
more likely to intend to get vaccinated than women who 
were not worried (Skjefte et al., 2021).

While mothers who had a close family member test posi-
tive for COVID-19 were more likely to be vaccine hesitant 
(40% vs 22%), this difference was accounted for by differ-
ences in other factors associated with vaccine hesitancy. 
The majority of COVID-19 infections are asymptomatic 
or mild, especially among younger and middle-aged adults 
(Wiersinga, et al., 2020), and it may be that having a family 
member experience a mild disease course results in moth-
ers weighing the unknown risks of vaccination against their 
experiences with COVID-19. However, neither personal 
infection nor knowing someone personally who died of 
COVID-19 was associated with vaccine hesitancy in our 
sample. As older adults are more likely to experience severe 
disease and have higher death rates (Wiersinga et al., 2020), 
we expected that mothers living with someone aged 65 years 
or older would be less likely to be vaccine hesitant. While 
only 9% of our sample (n = 19) had an elderly housemate, 
limiting our power to detect differences, the hesitancy rates 
(11% vs 29%) observed in this study suggest exploring in 
larger samples whether vaccine intentions differs by pres-
ence of an elderly individual or other person at elevated risk 
in one’s household. While not statistically significant, our 
finding that 36% of women from small cities or towns or 
rural areas and 24% of women from large cities or suburbs 

Table 1   (continued)

Overall sample, 
N (%)

Probably or definitely not get the vaccine

N (%) Crude OR (95% CI) Adjusted OR (95% CI)

 High (12–16) 57 (28) 13 (23) (Reference) (Reference)
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near large cities would probably not or definitely not get a 
COVID-19 vaccine is similar to rates of vaccine hesitancy in 
previous research that found differences by urbanicity/rural-
ity of residence among US adults generally (Khubchandani 
et al., 2021; Nguyen et al., 2021). Despite a lack of clini-
cal trial data about vaccine safety and efficacy in pregnant 
persons and misinformation circulating online about fertil-
ity-related vaccine side effects, leading to uncertainty and 
concerns about vaccination during pregnancy (Brillo, et al., 
2021), vaccine hesitancy did not differ by pregnancy status 
in the current study (33% vs 27%), consistent with a global 
study of pregnant women and non-pregnant mothers in fall 
2020 (Skjefte et al., 2021). In early 2021, an observational 
study showed similar immunogenicity and reactogenicity to 
a mRNA COVID-19 vaccine in pregnant and non-pregnant 
women (Gray et al., 2021), and the American College of 
Obstetricians and Gynecologists and the Society for Mater-
nal–Fetal Medicine recommend vaccination for pregnant 
women (ACOG, 2020; SMFM, 2020).

This study has additional strengths and limitations. Our 
sample was racially/ethnically and geographically diverse, 
but more highly educated than US mothers overall (Mat-
thews & Hamilton, 2019). As all participants had at least a 
high school education, and few did not have at least college 
coursework, the current study does not provide insights into 
COVID-19 vaccine hesitancy among women with low edu-
cational attainment. Our sample were all active social media 
users, compared to about 80% of women aged 18–49 years 
in the US, so our sample may underrepresent mothers less 
likely to use social media (e.g., those from rural areas) (Aux-
ier & Anderson, 2021). We had limited statistical power to 
detect differences between certain groups (e.g., pregnant 
women, residents of rural areas, those with an elderly house-
hold member).

COVID-19 vaccine hesitancy is multi-faceted, and 
includes worry about infection, concerns about vaccine 
safety or efficacy, distrust of scientific research, emotional 
responses such as fear, and general anti-vaccination attitudes 
(Chou & Budenz, 2020; Funk & Tyson, 2021; Head et al., 
2020; Khubchandani & Macias, 2021; Skjefte et al., 2021). 
Research is needed to understand informational, emotional, 
and attitudinal factors contributing to COVID-19 vaccine 
hesitancy among mothers and how these factors interact with 
structural barriers impacting vaccine access (Hunter et al., 
2021). Research is also needed to develop and test effec-
tive public health messaging to increase vaccination rates 
among mothers, building on existing recommendations for 
increasing vaccine confidence and vaccination rates which 
include using jargon-free language, acknowledging and 
addressing people’s concerns, tailoring messages for spe-
cific audiences, preventing the spread of misinformation, 
and engaging community organizations and trusted commu-
nity leaders (Hunter et al., 2021; Khubchandani & Macias, 

2021; National Academies of Sciences & Medicine, 2021). 
In addition to increasing COVID-19 vaccination rates among 
US adults, overcoming maternal vaccine hesitancy may also 
contribute to achieving high rates of vaccination among chil-
dren, as mothers who have received or intend to receive a 
COVID-19 vaccine are substantially more likely to intend to 
vaccinate their children (Szilagyi et al., 2021), highlighting 
the importance of understanding and addressing maternal 
vaccine hesitancy.
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