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Early studies suggest that adults with mental health conditions are at greater risk for COVID-19 infection, severe
complications, and higher mortality, yet face barriers in accessing timely health services. Data from the Census
Bureau’s Household Pulse Survey, a large, nationally representative survey fielded from March 17-29, 2021 (n =
77,104) were analyzed to examine COVID-19 vaccination and intention among adults with mental health
symptoms. Separate multivariable regression models were conducted to examine associations between symptoms

Anxiety
Depression of anxiety, depression, and anxiety or depression on vaccine receipt (> 1 dose) and intention to be vaccinated.
Disparities Reasons for not being vaccinated were also assessed. Approximately 35% of adults had symptoms of anxiety or

depression. This population was less likely to receive COVID-19 vaccination (adjusted prevalence ratio (aPR) =
0.94, 95%CI: 0.91-0.98) but more likely to intend to get a vaccine (aPR = 1.13, 95%CI: 1.08-1.19) than those
without these conditions. Females with mental health symptoms were less likely to receive a COVID-19 vacci-
nation but more likely to intend to get vaccinated, while there were fewer significant associations between
mental health symptoms and vaccination coverage and intentions to vaccinate among males. Reasons for not
getting vaccinated, including concerns about possible vaccine side effects, efficacy, cost, dislike of vaccines, as
well as lack of trust in the government and vaccines, were all greater among those with any symptoms of anxiety
or depressive disorders than those without symptoms. Efforts are needed to increase vaccination uptake and
confidence among this vulnerable population by increasing vaccine confidence and addressing concerns about
the vaccine.

1. Introduction

Early studies suggest that adults with mental health or psychiatric
disorders are at greater risk for COVID-19 infection, severe complica-
tions, and higher mortality (Cipriani et al., 2021; Wang et al., 2021;
Nemani et al., 2021). During the COVID-19 pandemic, the prevalence of
depressive symptoms increased by more than 3-fold compared to before
the pandemic, and the percentage of adults with symptoms of an anxiety
or depressive disorder increased from 36% to 42% from August 2020 to
February 2021 (Ettman et al., 2020; Estimates of Mental Health Symp-
tomatology, by Month of Interview: United States, 2019; Symptoms of
Generalized Anxiety Disorder Among Adults: United States, 2019;
Symptoms of Depression Among Adults: United States, 2019; Vahratian
et al., 2021; Anxiety and Depression, 2021; Cai et al., 2021; Twenge and
Joiner, 2020). People with existing mental health conditions may have
experienced relapses or worsening of symptoms due to increased
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stressors, lack of access to regular psychosocial treatments, and unmet
mental health care needs (Yao et al., 2020; Pfefferbaum and North,
2020). Some people may be more vulnerable to the psychosocial effects
of the pandemic than others, such as people who contract COVID-19,
those at increased risk for the disease, and people with preexisting
medical, psychiatric, or substance use problems (Rajkumar, 2020).
There have been several calls for the prioritization of COVID-19
vaccines for those with psychiatric disorders and mental illness
because of their greater risk of infection and related morbidity and
mortality (Mazereel et al., 2021; Stip et al., 2021; Siva, 2021). Scientists
have described patients with severe mental illness as among the most
vulnerable populations affected by the COVID-19 pandemic (Druss,
2020). Reasons for the disproportionate burden of COVID-19 among
those with mental illness include both increased exposure to severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus
responsible for COVID-19, and barriers to health service utilization. For
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example, persons with mental illness may have cognitive impairment,
limited awareness of risk, and reduced efforts regarding personal pro-
tection, which places them at higher risk for infection (Mazereel et al.,
2021). Second, if individuals with these disorders are infected, they may
experience greater barriers to accessing timely health services due to
stigmatization and other barriers as a result of levels of education, in-
come and being uninsured (Kahl and Correll, 2020). Studies found that
less than half of those who need mental health services get them,
possibly due to cost, availability, acceptability or access (Steele et al.,
2007). Third, state and national regulations on travel, lockdown/stay at
home advisories, and quarantine have made access to regular outpatient
visits for evaluations and prescriptions more difficult for people with
mental health conditions (Kahl and Correll, 2020; Steele et al., 2007).
Fourth, people with mental health conditions may need extra support
during the pandemic; however, this may not be possible due to social
distancing, quarantine, and other prevention measures. These barriers
contribute to disparities in healthcare utilization and prevention ser-
vices, which are often overlooked in this marginalized population, and
may result in increased risk for exposure and adverse outcomes from
COVID-19.

Since the COVID-19 vaccine became available in December 2020,
people with mental health conditions may have comorbidities that
prioritized them for the COVID-19 vaccines (Sartorious, 2013; Roca
et al.,, 2009; Dooling et al., 2020; Dooling et al., 2021). However,
COVID-19 vaccination receipt and intention to vaccinate among this
population are not known. Studies have shown that women are more
likely to be treated for mental health symptoms such as anxiety and
depression than men (Afifi, 2007; World Health Organization, 2002;
Rosenfield and Mouzon, 2013). Furthermore, other studies have shown
that women are less likely to receive health services such as COVID-19
vaccinations and testing, particularly in developing countries (https://
www.who.int/news/item/03-05-2021-expanding-reach-addressing-
gender-barriers-in-covid-19-vaccine-rollout, n.d.). The goal of this study
is to examine receipt of >1 dose of the COVID-19 vaccine, intention to
vaccinate, and reasons for not vaccinating among people with symptoms
of anxiety, depression, and anxiety or depression and stratified by sex
using data from the Census Bureau’s Household Pulse Survey (HPS),
which is a large, nationally representative survey that collects data on
COVID-19 vaccination coverage and intentions, as well as other social
and economic characteristics during the pandemic.

2. Methods
2.1. Survey design

The Household Pulse Survey (HPS), conducted by the U.S. Census
Bureau in collaboration with other federal agencies, is a nationally
presentative survey of adults >18 years using a probability-based sam-
ple design. It has been collecting data on household experiences during
the COVID-19 pandemic since April 2020 and data collection is ongoing.
The survey design has been published previously (Fields et al., 2020;
https://www2.census.gov/programs-surveys/demo/technical-docu-
mentation/hhp/Phase%203%20Questionnaire_02.25.21_English.pdf, n.
d.; Source of the Data and Accuracy of the Estimates for the Household
Pulse Survey — Phase 3, 2021). The sample size for the survey fielded
from March 17 to 29, 2021 was 77,104 with a response rate of 7.2%
(Source of the Data and Accuracy of the Estimates for the Household
Pulse Survey — Phase 3, 2021). This study was reviewed by the Tufts
University Health Sciences Institutional Review Board and was not
considered to be human subjects research.

2.2. COVID-19 questions
On January 6, 2021, the HPS added questions on COVID-19 vacci-

nation coverage, intent, and reasons for not vaccinating. COVID-19
vaccination receipt (>1 dose) was assessed with the following

Preventive Medicine 154 (2022) 106905

question: “Have you received a COVID-19 vaccine?” (yes/no) Among
unvaccinated adults, intent to be vaccinated was assessed with the
following question: “Once a vaccine to prevent COVID-19 is available to
you, would you...definitely, probably, probably not, or definitely not get
a vaccine.” Because the question on vaccination intent was only asked of
those who were not vaccinated, assessing intent over time would show
bias as more people got vaccinated (by reducing the sample size in this
group). As a result, vaccination intent was defined as those who were
vaccinated, or definitely or probably will get vaccinated. Definite or
probable responses were combined into one response because there
were no significant differences in the characteristics of respondents who
definitely or probably plan to be vaccinated. Among those who had not
been vaccinated or did not definitely plan to get vaccinated, respondents
were asked reasons for not getting vaccinated: “Which of the following,
if any, are reasons that you [probably will/probably won’t/definitely
won’t] get a COVID-19 vaccine”. Response options were: 1) I am con-
cerned about possible side effects of a COVID-19 vaccine, 2) I don’t
know if a COVID-19 vaccine will work, 3) I don’t believe I need a COVID-
19 vaccine, 4) I don’t like vaccines, 5) My doctor has not recommended
it, 6) I plan to wait and see if it is safe and may get it later, 7) I think other
people need it more than I do right now, 8) I am concerned about the
cost of a COVID-19 vaccine, 9) I don’t trust COVID-19 vaccines, 10) I
don’t trust the government, and 11) Other.

2.3. Symptoms of anxiety and depression

Questions on anxiety and depression were modified from a validated
two-item Patient Health Questionnaire (PHQ-2) and the two-item
Generalized Anxiety Disorder (GAD-2) scale (Arroll et al., 2010; Plum-
mer et al., 2016). The questions adapted from the PHQ-2 were: 1) “Over
the last 7 days, how often have you been bothered by ... having little
interest or pleasure in doing things? Would you say not at all, several
days, more than half the days, or nearly every day?” 2) “Over the last 7
days, how often have you been bothered by ... feeling down, depressed,
or hopeless? Would you say not at all, several days, more than half the
days, or nearly every day?” Questions adapted from the GAD-2 were:
“Over the last 7 days, how often have you been bothered by the
following problems ... Feeling nervous, anxious, or on edge? Would you
say not at all, several days, more than half the days, or nearly every
day?” 2) “Over the last 7 days, how often have you been bothered by the
following problems ... Not being able to stop or control worrying?
Would you say not at all, several days, more than half the days, or nearly
every day?” For each scale, responses were assigned a numerical value:
not at all = 0, several days = 1, more than half the days = 2, and nearly
every day = 3. The two responses for each scale were summed and a
score equal to three or greater on the PHQ-2 was categorized as symp-
toms of depression (hereafter referred to as depression) (Anxiety and
Depression, 2021). A sum equal to three or greater on the GAD-2 was
categorized as symptoms of anxiety (hereafter referred to as anxiety)
(Anxiety and Depression, 2021). Adults who had either symptoms of
anxiety or depression were categorized as having either disorder.

2.4. Sociodemographic variables

Sociodemographic variables assessed were: age group, sex, race/
ethnicity, educational status, annual household income, insurance sta-
tus, and previous COVID-19 diagnosis. Age was categorized as 18-49,
50-64, and > 65 years. Race/ethnicity was categorized as non-Hispanic
(NH) white, NH black, Hispanic, NH Asian, and NH other/multiple
races. Annual household income was categorized as <$35,000,
$35,000-$49,999, $50,000-$74,999, > $75,000, or not reported. In-
surance status was defined as having or not having insurance. Previous
COVID-19 diagnosis as defined as a “yes” response to the following
question: “Has a doctor or other healthcare provider ever told you that
you have COVID-19?”

Respondents were also asked about receipt of medical services
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during the past four weeks. For example, respondents were asked if they
needed medical care for something unrelated to coronavirus at any time
in the last 4 weeks, but did not get it; if they delayed getting medical care
at any time in the last 4 weeks because of the coronavirus pandemic; if
they needed counseling or therapy from a medical health professional at
any time in the last 4 weeks, but did not get it for any reason; if they
received counseling or therapy at any time in the last 4 weeks from a
mental health professional such as a psychiatrist, psychologist, psychi-
atric nurse, or clinical social worker; and if they take prescription
medication at any time in the last 4 weeks to help with any emotions or
with concentration, behavior or mental health. Response categories for
these questions were yes or no.

2.5. Analysis

Socioeconomic characteristics and receipt of medical services among
respondents with anxiety, depression, either anxiety or depression, and
those without any symptoms were analyzed. Separate multivariable
logistic regression models were conducted to examine the association
between anxiety, depression, and either disorder on >1 dose COVID-19
vaccination receipt and intention to vaccinate, stratified by sex, after
controlling for age group, race/ethnicity, educational status, annual
household income, insurance status, and previous COVID-19 diagnosis
(Bieler et al., 2010). Proportions and 95% confidence intervals (CI) for
reasons for not getting vaccinated were examined among those with
varying intentions to vaccinate (e.g., probably, probably won’t, and
definitely won’t get a COVID-19 vaccine) and stratified by those with
anxiety, depression, either disorder, or none. Contrast tests for the dif-
ferences in proportions, comparing each category to the referent cate-
gory were conducted with a 0.05 significance level (a = 0.05). Missing
responses contributed to less than 2% of responses of the variables used
in this study and were removed from the analyses. Analyses accounted
for the survey design and weights to ensure a nationally representative
sample using STATA 16.1.

3. Results

Approximately 30%, 25%, and 35% of adults have anxiety, depres-
sion, or either disorders, respectively, in March 2021 (Table 1). Adults
with anxiety or depression were more likely to be younger in age, fe-
male, NH Black, Hispanic, or other NH races compared to adults without
either of these disorders. Adults with anxiety or depression were also
more likely to have low educational attainment, low household incomes,
lack health insurance, and either lack or delay medical care during the
past four weeks compared with their counterparts. For example, a higher
proportion of adults with anxiety or depression needed medical care,
counseling, or therapy and did not get it, or had a delay in getting
medical care during the past 4 weeks compared to adults who did not
have either disorders.

COVID-19 vaccination and intention to vaccinate was lower among
adults with anxiety and depression compared to people without these
symptoms (Fig. 1). A lower proportion of adults with anxiety (39.9%),
depression (37.7%), and either disorder (40.2%) received at least 1 dose
of the COVID-19 vaccine compared to adults without any symptoms
(52.9%). Adults with anxiety or depression were less likely to receive
COVID-19 vaccination (adjusted prevalence ratio (aPR) = 0.94, 95%CI:
0.91-0.98) and more likely to intend to get a vaccine (aPR = 1.13, 95%
CI: 1.08-1.19) than those without these conditions (Table 2). By sex,
females with anxiety (aPR) = 0.94, 95%CI: 0.89-0.99), depression aPR
= 0.88, 95%CI = 0.83-0.94), or anxiety or depression (aPR = 0.94, 95%
CI: 0.89-0.99) were less likely to be vaccinated for COVID-19 than those
without any symptoms; males with depression were also less likely to be
vaccinated (aPR = 0.91, 95%CI: 0.83-0.99). While females with mental
health symptoms had lower vaccination coverage than those without
any symptoms, females with mental health symptoms were more likely
to intend to be vaccinated. For example, females with anxiety were 1.11
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Table 1
Characteristics of people with mental health symptoms- United States- House-
hold Pulse Survey- March 17-29- 2021.

Anxiety (n Depression Anxiety or No
= 16-244) n= depression symptoms
12-615) (n=18-948) (n=
44-731)

% (95%CI) % (95%CI) % (95%CI) % (95%CI)

All adults (>18 30.01 24.7 35.1 64.9
years) (29.3-30.9)" (23.9-25.4)" (34.4-35.8)" (63.2-65.6)
Age groups (in years)
18-49 62.6 62.4(60.9- 61.7 44.3
(61.2-63.9)"  63.9)" (60.4-63.0)" (43.6-45.1)
50-64 23.6 23.4 23.7 28.1
(22.5-24.7)"  (22.2-24.7)" (22.7-24.7)" (27.5-28.7)
>65 13.8 14.2 14.6 27.5
(13.0-14.7)"  (13.2-15.2)" (13.8-15.5)" (26.9-28.0)
Sex
Male 42.0 45.1 43.4 50.5
(40.4-43.7)"  (43.3-46.9) (42.0-44.8)" (39.7-51.3)
Female 58.0 54.9 56.6 49.5
(56.3-59.6)"  (53.1-56.7)" (55.2-58.0)" (48.7-50.3)
Race/ethnicity
Non-Hispanic 62.1 60.6 61.8 67.3
white (60.8-63.5)"  (58.8-62.3)" (60.0-63.2)" (66.6-68.1)
Non-Hispanic 11.0 11.3 11.1 9.9
black (10.1-12.0)" (10.2-12.5)" (10.3-12.1)" (9.4-10.4)
Hispanic 18.2 18.1 17.9 14.5
(16.9-19.5)"  (16.8-19.6)" (16.8-19.1)" (13.8-15.3)
Non-Hispanic 4.6 (4.0-5.3) 5.0 (4.3-6.0) 4.8 (4.2-5.5) 5.2
Asian (4.9-5.6)
Non-Hispanic 4.1 4.9 4.3 3.1
other/multiple (3.6-4.6)" (4.9-5.5)" (3.9-4.7)" (2.8-3.3)
races
Educational status
High school or 38.0 39.5 37.9 35.6
less (36.4-39.7)"  (37.8-41.2) (36.5-39.3)" (34.7-36.5)
Some college or 50.1 51.5 51.1 47.9
college (49.3-52.1)"  (50.0-53.0)" (49.9-52.3)" (47.1-48.7)
graduate
Above college 11.2 9.0 11.0 16.5
graduate (10.7-11.8)"  (8.5-9.6)" (10.5-11.4)" (16.1-17.0)
Annual household income
<$35-000 30.0 31.5 29.8 18.4
(28.7-31.4)" (30.0-33.0)" (28.4-31.2)" (17.6-19.2)
$35-000- 119 12.4 11.9 10.2
$49-999 (11.1-12.7)" (11.5-13.4)" (11.3-12.7)" (9.6-10.8)
$50-000- 16.8 17.0 16.8 16.4
$74-999 (15.7-17.9) (15.8-18.3) (15.8-17.9) (15.7-17.1)
>$75-000 29.5 27.3 29.7 44.8
(28.3-30.8)" (25.9-28.7)" (18.4-30.7)" (43.9-45.7)
Did not report 11.8 11.9 11.9 10.2
(10.7-13.0) (10.7-13.1)" (10.9-13.0)" (9.7-10.8)
Insurance status
Insured 87.2 86.8 87.7 92.4
(86.2-88.2)" (85.6-88.0)" (86.7-88.6)" (91.6-93.1)
Not insured 12.8 13.2 12.2 7.6
(11.8-13.8)"  (12.0-14.4)" (11.4-13.3)" (6.9-8.4)
Previous COVID-19 diagnosis
Yes 14.3 14.0 13.9 12.9
(13.4-15.2)" (13.0-15.0) (13.1-14.7) (12.2-13.6)
No 84.6 84.6 85.0 86.4
(83.7-85.5)"  (83.5-85.6)" (84.1-85.8)" (85.7-87.1)
Not sure 1.1(0.8-1.5) 1.4 1.1 (0.8-1.5) 0.7
(1.0-2.0)" (0.5-0.9)
Need medical 33.0 35.4 32.2 12.4
care for (31.5-34.6)"  (33.4-37.5)" (30.6-33.7)" (11.8-13.1)
something

unrelated to
coronavirus-
but did not get
it

(continued on next page)
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Table 1 (continued)

Anxiety (n
= 16-244)

Depression
(n=
12-615)

Anxiety or
depression
(n=18-948)

No
symptoms
(n=
44-731)

% (95%CI)

% (95%CI)

% (95%CI)

% (95%CI)

Delay getting
medical care
because of the
coronavirus
pandemic

Needed
counseling or
therapy from a
mental health
professional-
but did not get
it for any
reason

Receive
counseling or
therapy from a
mental health
professional
such as a
psychiatrist-
psychologist-
psychiatric
nurse- or
clinical social
worker

Take prescription

medication to
help with any
emotions or
with
concentration-
behavior or
mental health

40.7
(39.3-42.2)"

26.8

(25.4-28.3)"

19.1
(18.0-20.2)"

35.8
(34.1-37.4)"

42.8
(41.1-44.7)"

29.7

(28.1-31.5)"

18.9
(17.9-20.1)"

37.2
(35.4-39.0)"

39.9
(38.6-41.3)"

25.3

(24.0-26.6)"

18.1
(17.1-19.1)*

34.6
(33.1-36.1)"

17.1
(16.4-17.8)

3.6

(3.2-4.1)

5.9
(5.5-6.3)

13.1
(12.4-13.7)

@ Significant differences in proportions comparing each group to the referent

group (no anxiety or depression).

100%

75%

50%

25%

0%

7.3%

30.8%

Anxiety

7.5%

Depression

7.1%

Anxiety or
Depression
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times as likely to intend to be vaccinated (95%CI: 1.06-1.16), those with
depression were 1.08 times as likely to intend to be vaccinated (95%CI:
1.03-1.13), and those with anxiety or depression were 1.11 times as
likely to be vaccinated (95%CI: 1.06-1.16) than those without the
respective symptoms. There were no significant associations between
mental health symptoms and vaccination intent among males.

Reasons for not getting vaccinated also differed among those with
anxiety, depression, or either disorder (Table 3). Among those who
probably will get vaccinated, concerns about side effects and uncer-
tainty about whether the vaccine will work were higher among people
with anxiety or depressive symptoms than those without any symptoms
(56.9% compared to 47.1%, and 19.6% compared to 13.5%, respec-
tively). Among those who probably will or probably will not get vacci-
nated, both a lack of trust in COVID-19 vaccines and in the government
were higher among people with anxiety or depression compared to
people without these disorders. Among people who definitely will not
get a vaccine, dislike of vaccines was higher among those with anxiety or
depression compared to those without either disorder (24.4% compared
to 16.2%, respectively).

4. Conclusion and discussion

This study found that more than 1 in 3 individuals in the population
had symptoms of anxiety or depression in March 2021, which is higher
than previous estimates of one in five U.S. adults living with anxiety or
depression in 2019 (Symptoms of Generalized Anxiety Disorder Among
Adults: United States, 2019; Symptoms of Depression Among Adults:
United States, 2019). The current estimate is higher than previously
reported prior to and early in the pandemic, demonstrating the cumu-
lative impact of the pandemic on the population’s mental health (Ett-
man et al., 2020; Twenge and Joiner, 2020). In addition to their
increased risk for infection and related morbidity and mortality, people
with symptoms of anxiety or depression were less likely to receive
COVID-19 vaccination but were more likely to report that they would be
vaccinated in the future, compared with those without these symptoms,
suggesting that vaccination coverage among this population after the
COVID-19 vaccine became available to everyone in April 2021 may be

B Definitely Will not get
vaccinated

6.7% Probably will not get

vaccinated

Probably will get
vaccinated

[ Definitely will get

vaccinated
B Vaccinated

No
Symptoms

Fig. 1. COVID-19 vaccination receipt (>1 dose) and intent to get vaccinated by mental health status- United States- Household Pulse Survey- March 17-29- 2021.
Stacked bar graph of vaccination coverage and willingness to get vaccinated, by those without any symptoms, those with anxiety symptoms, those with depressive
symptoms, and those with anxiety or depressive symptoms.
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Table 2

Prevalence of and factors associated with COVID-19 vaccination (>1 dose), overall and by sex, Household Pulse Survey- March 17-29- 2021.

COVID-19 vaccination intent”

COVID-19 vaccination (> 1 dose)

Female

Male

Overall

Female

Male

Overall

aPR (95%CI)"

% (95%CI)

aPR (95%CI)"

% (95%CI)

aPR (95%CI)"

% (95%CI)

aPR (95%CI)"

% (95%CI)

aPR (95%CI)"

% (95%CI)

aPR (95%CI)"

% (95%CI)

Anxiety
Yes

11

1.

73.6(70.5-76.5) 1.03(0.99-1.08) 71.7(69.2-74.1)

1.13 (1.08,
1.19)

43.5

0.94

0.93 (0.85-1.2) 42.6 (40.7-44.5)

36.2 (33.0-39.5)

¢

0.94

39.9

(1.06-1.16)

(41.8-45.2)°

(0.89-0.99)

(0.91-0.98)

(38.1-41.7)°

66.5 (64.6-68.3)

71.8

33.0 (32.1-34.0) Reference

55.4 (54.2-56.5)

49.1 (47.5-50.7)

52.2 (51.2-53.2) Reference

No

(69.8-73.8)

(reference)

Depression
Yes

1.08(1.03-1.13)

71.1(68.4-73.6)

c

1.16 (1.10, 73.2(69.5-76.6) 1.04

44.8

0.88

40.0 (37.5-42.5)

¢

0.91

34.9 (32.0-38.0)

¢

0.91

37.7

(0.98-1.09)

(42.9-46.7)° 1.22)

(0.83-0.94)

(0.83-0.99)

(0.87-0.95)

(35.8-39.6)°

55.0 (53.9-56.1) 33.4 (32.6-34.3) Reference 72.2(70.2-74.1) 67.3 (65.6-68.9)

48.8 (47.4-50.2)

52.0 (51.0-52.9) Reference

No

(reference)

Anxiety or depression

43.4 1.15 74.1 1.05 71.7 (69.4-73.9) 1.11

0.94

0.92 (0.85-1.0) 43.2 (41.4-45.1)

36.4(33.6-39.2)

0.94

40.2

Yes

(1.06-1.16)

(1.00-1.10)

(1.10-1.20) (71.0-77.0)
71.5

(41.8-45.0)°

(0.89-0.99)

(0.90-0.97)

(38.6-41.9)°

66.0 (64.1-67.9)

32.4 (31.4-33.3) Reference

55.9(54.8-57.0)

50.0 (48.4-51.5)

52.9 (51.9-53.9) Reference

No

(69.3-73.5)

(reference)

Abbreviations: CI = confidence interval; aPR = adjusted prevalence ratio.

@ Defined as being vaccinated with 1 or more doses, or being definitely or probably likely to get vaccinated.

b Separate multivariable regression models assessed symptoms of anxiety- depression- and anxiety or depression on COVID-19 vaccination receipt and intent- adjusting for age group- race/ethnicity- educational status-

annual household income- insurance status- and previous COVID-19 diagnosis.

¢ Significant differences in proportions comparing each group to the referent group (no anxiety or depression).
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higher than reported in this study Only 40% of people with anxiety or
depression had received >1 dose of the COVID-19 vaccine, compared to
53% among those without symptoms. In addition, females with mental
health symptoms were less likely to receive a COVID-19 vaccination,
but more likely to intend to be vaccinated, suggesting the need to
further understand reasons for the disparities in coverage by sex. The
differences could be due to access issues such as childcaring, inability to
take time off work to get a vaccine, or hesitancy toward vaccines.
However, females with mental health symptoms were more likely to
intend to be vaccinated, suggesting that the lower overall rate of
vaccination in this population may be a result of logistical issues/bar-
riers to care. Reported reasons for not getting vaccinated (i.e., lack of
trust in the government, lack of trust in vaccines, dislike of vaccines,
concerns about vaccine side effects and efficacy, and concerns about
cost) were higher among those with symptoms of anxiety or depression
than those without symptoms. These results are consistent with other
studies that have found similar percentages of adults who are hesitant
toward COVID-19 vaccinations and have similar reasons for not being
vaccinated (Nguyen et al., 2021; Nguyen et al., 2020). Previous studies
have also found that uptake of similar vaccines, such as influenza, was
as low as 25% among people with severe mental illness (Lorenz et al.,
2013). Efforts are needed to increase vaccination uptake and confidence
among this population by removing barriers to access and addressing
concerns about the vaccine. Other strategies include offering specific
discussions from mental health professionals, tailored vaccine educa-
tion and awareness to highlight the importance of vaccines and address
misinformation, vaccination programs within mental health services
that provides reminders and access to vaccines, and focused outreach
and monitoring uptake among groups who are still hesitant (Warren
et al., 2020).

People with anxiety were more likely to have prior diagnosis of
COVID-19 compared to those without symptoms. It is unclear from our
cross-sectional data whether people with psychiatric disorders were
more likely to get COVID-19, or whether those with COVID-19 were
more likely to produce symptoms of psychiatric disorders. Both of these
possible explanations are consistent with other studies that have found a
bidirectional association between COVID-19 and psychiatric disorders
(Taquet et al., 2021). Given the potential importance of these findings
for medical and public health practice, it will be essential that future
research examines the temporal relationship of these variables and
develop strategies to address the implications of these results.

People with anxiety or depression were more likely to lack medical
care, counseling, or therapy during the pandemic, which may be due to
similar access barriers that may have contributed to lower COVID-19
vaccination receipt among this population. This population is also
more likely to have lower levels of income, lack health insurance and
report concerns about the cost of the COVID-19 vaccine despite the fact
that the vaccine is provided free of charge to all people in the United
States (CDC, 2019). These concerns underscore the need to minimize
access and logistic barriers to vaccination, which may be accomplished
by recommending and directing vaccines to people with mental health
conditions, increasing confidence in vaccines among this vulnerable
group, and working with healthcare providers and communities to
strengthen the message that the vaccine is effective, safe, and available
without charge to recipients, regardless of insurance status.

The findings in this study are subject to several limitations. First,
vaccination status was self-reported and is subject to social desirability
bias. Second, although symptoms of anxiety and depression were
derived from a validated scale (Census Bureau, 2020), this question-
naire asks about symptoms within the previous 7 days instead of the
usual 14 days, and these conditions are self-reported and have not been
confirmed by physician diagnosis. Third, the HPS has a low response
rate (<10%); however, non-response bias assessment conducted by the
Census Bureau found that the survey weights adjusted for most of this
bias, even though some bias may remain (Warren et al., 2020). Finally,
the HPS is a cross-sectional survey and therefore cannot reveal temporal
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Table 3
Reasons for not getting vaccinated by mental health status and vaccination
intent- United States- Household Pulse Survey- March 17-29-2021.

Anxiety Depression Anxiety or No

depression symptoms

% (95%CI) % (95%CI) % (95%CI) % (95%CI)

Probably

Concerned about 58.4 57.0 56.9 47.1
possible side (53.6-63.0)" (52.9-61.1)" (62.8-61.0)" (43.6-50.6)
effects

Don’t know if a 20.3 20.5 19.6 13.5
vaccine will (16.5-24.6)" (16.8-24.9)" (16.4-23.3)" (10.8-16.8)
work

Don’t believe I 4.6 (3.1-6.8) 52(3.4-77) 44(3.1-62) 6.6
need a vaccine (5.2-8.4)

Don’t like 7.4(5.7-9.6) 6.3(4.6-8.5) 6.9(5.4-8.8) 6.0
vaccines (4.2-8.4)

Doctor has not 5.0(3.6-6.8) 4.2(3.0-58) 4.7(3.56.3) 59
recommended (4.5-7.8)
it

Plan to wait and 56.6 55.9 56.7 52.0
see if it is safe (52.0-61.1) (51.3-60.5) (52.6-60.7) (49.0-55.0)
and may get it
later

Other people 37.6 35.6 36.2 36.6
need it more (32.8-42.7) (30.3-41.3) (31.7-40.9) (33.7-39.7)
right now

Concerned about 14.2 13.8 12.9 5.0
the cost (10.2-19.3)" (9.5-19.7)" (9.3-17.7) (3.7-6.7)

Don’t trust 12.8 13.9 13.3 7.3
COVID-19 (10.5-15.3)" (10.9-17.7)" (10.9-16.2)" (5.8-9.1)
vaccines

Don’t trust the 13.8 15.6 13.9 8.1
government (10.8-17.5)" (11.8-20.3)" (10.8-17.9)" (6.4-10.2)

Other reason for 9.9 9.5 9.6 9.7
not getting (8.1-12.2) (7.1-12.4) (7.8-11.8) (7.9-11.8)
vaccine

Probably not

Concerned about 53.6 52.8 53.9 52.8
possible side (48.5-58.5) (47.8-57.8) (49.5-58.2) (48.7-56.9)
effects

Don’t know if a 22,5 23.4 221 20.7
vaccine will (18.5-27.0) (19.1-28.4) (18.7-26.0) (18.2-23.4)
work

Don’t believe I 15.9 16.2 16.2 23.6
need a vaccine (12.2-20.4)" (12.4-20.8)" (13.0-20.0)" (20.2-27.5)

Don’t like 11.4 11.3 11.3 10.7
vaccines (8.2-15.6) (8.3-15.3) (8.4-14.9) (8.7-13.0)

Doctor has not 7.0 6.1 (4.0-9.2) 6.3 (4.2-9.3) 7.5
recommended (4.6-10.4) (5.3-10.7)
it

Plan to wait and 54.5 55.8 55.9 56.5
see if it is safe (49.1-59.7) (50.6-60.8) (51.0-60.7) (53.1-59.8)
and may get it
later

Other people 26.0 24.4 25.3 27.3
need it more (21.9-30.6) (19.8-29.6) (21.4-29.6) (24.2-30.6)
right now

Concerned about 8.9 10.0(7.1- 8.4 3.1
the cost (6.2-12.5)" 13.8)" (6.1-11.4) * (2.0-4.6)

Don’t trust 26.4 2.7 27.5 25.3
COVID-19 (21.6-31.8) (22.7-32.7) (22.9-32.7)" (22.2-28.7)
vaccines

Don’t trust the 22.9 20.8 21.9 16.8
government (18.6-27.8)" (17.7-25.6) (18.1-26.3)" (14.3-19.7)

Other reason for 11.4 11.9 11.6 9.1
not getting (8.4-15.4) (8.4-16.5) (8.8-15.2) (8.8-9.3)
vaccine

Definitely not

Concerned about 53.3 53.6 51.7 44.6
possible side (47.0-59.4)" (46.5-60.5)" (45.8-57.5) (40.3-49.0)
effects

Don’t know if a 24.9 27.9 24.7 18.3
vaccine will (18.0-33.5) (20.5-36.6)" (18.6-32.1) (15.6-21.5)

work
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Table 3 (continued)

Anxiety Depression Anxiety or No

depression symptoms

% (95%CI) % (95%CI) % (95%CI) % (95%CI)

Don’t believe I 35.0 34.4 34.8 37.4
need a vaccine (28.5-42.1) (27.7-42.3) (28.6-41.4) (33.2-41.8)
Don’t like 24.4 26.2 24.4 16.2
vaccines (18.4-31.5)" (19.5-34.3)" (19.1-30.6)" (13.3-19.6)
Doctor has not 8.1 8.0 7.6 3.9
recommended (4.6-14.0) (4.3-14.6) (4.4-12.8) (3.0-5.0)
it
Plan to wait and 21.2 20.0 20.5 17.9
see if it is safe (16.8-26.4) (15.3-25.7) (16.4-25.2) (15.0-21.2)
and may get it
later
Other people 12,5 15.0 12.9 9.6
need it more (8.1-18.8) (9.5-23.0) (8.5-19.0) (7.4-12.2)
right now
Concerned about 6.1 6.9 5.9 1.5
the cost (2.8-12.6) (3.1-14.5)" (2.9-11.6) (0.7-3.0)
Don’t trust 52.4 52.7 50.6 47.1
COVID-19 (45.6-59.2) (45.7-59.6) (44.4-56.8) (43.3-50.1)
vaccines
Don’t trust the 44.6 48.9 44.6 36.3
government (38.3-51.1)" (42.1-55.8)" (38.6-50.9)" (32.8-40.0)
Other reason for 22.8 23.4 23.0 21.0
not getting (18.4-27.9) (18.6-29.1) (18.9-27.7) (17.9-24.5)

vaccine

# Significant differences in proportions comparing each group to the referent
group (no anxiety or depression).

relationships. For example, the results only provide associations rather
than causal relationships; furthermore, respondents’ mental health sta-
tus, which was derived from questions asking about symptoms in the
past 7 days, could have changed after vaccination.

Lower vaccination receipt and intent among people with psychiatric
disorders underscore the need for continued efforts to reach these
vulnerable and underserved populations, many of which are experi-
encing a disproportionate burden of COVID-19 infections and deaths.
These efforts include outreach to those with mental illness (e,g., peer
educators), educating mental health professionals about the need to
promote vaccines, providing vaccines in mental health centers, and
providing vouchers for transportation. Despite the vaccine being avail-
able for free, many people are still hesitant about getting vaccinated, and
have cited the cost of the vaccine as a barrier to getting vaccinated. Since
the vaccine is currently available to everyone nationally, directing
vaccines to vulnerable populations and tailoring messages to boost
confidence in vaccines are needed to achieve the goal of herd immunity.
Sharing clear and accurate messages about COVID-19 vaccines, ensuring
that healthcare/mental healthcare providers are recommending (or
having discussions about the importance of) vaccination, and engaging
communities that experience a disproportionate burden of the disease
can bolster public confidence in COVID-19 vaccines and brings the
world closer to the end of the pandemic.
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