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A B S T R A C T   

Objective: Individuals with mental and physical disorders have been disproportionately affected by adverse health 
outcomes due to the COVID-19 pandemic, and yet vaccine hesitancy persists despite clear evidence of health 
benefits. Therefore, our study explored factors influencing willingness to receive a COVID-19 vaccine. Methods. 
Individuals with mental illness (n = 332), physical illness (n = 331), and no health issues (n = 328) were 
recruited via Amazon Mechanical Turk. Participants rated willingness to obtain a fully approved COVID-19 
vaccine or a vaccine approved only for experimental/emergency use and influences in six domains upon their 
views. We examined differences by health status. Results. Participants across groups were moderately willing to 
receive a COVID-19 vaccine. Perceived risk was negatively associated with willingness. Participants differenti-
ated between vaccine risk by approval stage and were less willing to receive an experimental vaccine. Individuals 
with mental illness rated risk of both vaccines similarly to healthy individuals. Individuals with physical illness 
expressed less willingness to receive an experimental vaccine. Domain influences differently affected willingness 
by health status as well as by vaccine approval status. Conclusions. Our findings are reassuring regarding the 
ability of people with mental disorders to appreciate risk in medical decision-making and the ability of people of 
varied health backgrounds to distinguish between the benefits and risks of clinical care and research, refuting the 
prevailing notions of psychiatric exceptionalism and therapeutic misconception. Our findings shine a light on 
potential paths forward to support vaccine acceptance.   

1. Introduction 

COVID-19 conditions caused by SARS-CoV-2 virus have caused a 
global crisis, yielding immense disease burden across the world and 
worsening physical and mental health outcomes in the United States 
(Taquet et al., 2021; COVID-19 Mental Disorders Collaborators, 2021; 
Phillips and Williams, 2021). Despite widespread availability of several 
COVID-19 vaccines, vaccination rates in the United States remain rela-
tively low: as of September 12, 2022, roughly one-fifth of adults have 
not received a vaccine for COVID-19, one-third are not considered fully 
vaccinated (Our World in Data, 2022). In the early days of the pandemic, 
many individuals in the U.S. expressed hesitancy to receive a vaccine 
against the virus (Khubchandani et al., 2021). Presently, despite clear 
evidence of COVID-19 vaccine and booster effectiveness, hesitancy 
persists, even among individuals at heightened risk of death and 
disability (Tsai et al., 2022). 

Vaccine acceptance is important to ensuring the health of the public 
and protecting people with underlying health conditions who have 

experienced disproportionate burdens associated with COVID-19 (Datta 
et al., 2022; Hampshire et al., 2022), including higher rates of mortality, 
new onset neuroinflammatory syndromes, and serious cognitive, psy-
chological, and behavioral sequelae (Ali et al., 2020; Fonseca et al., 
2020; Garg, 2020; Hariyanto et al., 2021; Kim et al., 2021; Kim and 
Bostwick, 2020; Nemani et al., 2021; Raifman and Raifman,). Infection 
with SARS-CoV-2 virus, moreover, may increase the size of the total 
population affected by psychiatric and neurological disorders, as 
one-third of COVID-19 survivors who sought treatment have since been 
diagnosed with such conditions, according to a large-scale analysis of 
electronic health records (Taquet et al., 2021). 

Few studies to date have systematically examined influences on 
willingness to receive a COVID-19 vaccine across ill and healthy pop-
ulations (Al-Amer et al., 2022). Early work suggests that health status 
(Ruiz and Bell, 2021) and stage of vaccine development (Guidry et al., 
2021) appear to be salient factors. In a recent study of individuals in the 
United States, those with moderate or greater depressive symptoms were 
more likely than those without such symptoms to endorse 
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misinformation statements about the risks of COVID-19 vaccines and 
were less likely to be vaccinated, although the study did not examine any 
causal link (Perlis et al., 2022). Signs and symptoms of some mental 
disorders, including cognitive issues, diminished sense of trust, and 
psychological distress, have been tied to hesitancy to engage in 
COVID-19 self-protective behaviors, but such interpretations remain 
speculative and anecdotal (Chang et al., 2020). 

To address these gaps in our understanding, we undertook a novel 
study to 1) evaluate willingness to receive a COVID-19 vaccine by in-
dividuals with self-reported mental illness or physical illness or good 
health, and 2) evaluate influences on willingness to receive a vaccine 
that has been fully approved for routine care or a vaccine approved only 
for experimental or emergency use. We also sought to assess the asso-
ciation between perceived risk and willingness to receive the vaccine 
and to examine how the associations between influences and willingness 
to receive the vaccine vary by stage of vaccine approval (i.e., fully 
approved for routine clinical care or approved only for experimental or 
emergency use). 

2. Methods 

This study was approved by the IRB at Stanford University and was 
funded by the National Institutes of Health (R01MH114856). This study 
was part of a larger project examining attitudes toward biomedical 
innovation and influences on research decision-making. 

2.1. Recruitment 

Screening survey. Participants were recruited through Amazon Me-
chanical Turk (MTurk), an online crowdsourcing platform that enables 
data collection (Gillan and Daw, 2016). An advertisement was posted on 
the MTurk platform for a Human Intelligence Task (HIT) entitled 
“Health Information Survey”; the advertisement for this screening sur-
vey was generic and did not reference the eligibility criteria for the 
follow up survey. MTurk “Workers” living in the United States who were 
at least 18 years of age and had an approval rating of at least 95% were 
eligible to view this HIT and complete our 9-item screening survey, 
which consisted of demographic questions and the following health 
questions: 1) Have you been diagnosed with, or do you believe that you 
have a mental illness? [Yes/No; If ‘Yes’, please describe]; 2) Have you 
been diagnosed with, or do you believe that you have a substance use 
disorder? [Yes/No; If ‘Yes’, please describe]; 3) Have you been diag-
nosed with, or do you believe that you have a chronic physical illness? 
[Yes/No; If ‘Yes’, please describe]; 4) In general, how would you 
describe your overall health? [1 = Poor, 2 = Fair, 3 = Good, 4 = Very 
good, 5 = Excellent]. MTurk Workers were paid $0.30 upon completion 
of the screening survey. In total, 8276 unique MTurk Workers completed 
the screening survey. Screening was completed between June 3, 2020 
and September 9, 2020. 

Main study survey. Following the screening survey, MTurk Workers 
were invited to complete the main study survey if they met the criteria 
for one of the following three groups: a) no self-reported illness (i.e., no 
mental illness, substance use disorder, or physical illness) and self- 
reported being in very good or excellent overall health (i.e., a 
response of 4 or greater to the question “In general, would you say your 
health is: 1 = Poor, 2 = Fair, 3 = Good, 4 = Very Good, 5 = Excellent); b) 
self-reported mental illness or substance use disorder; or c) a self- 
reported physical illness. Based on their responses to the screening 
survey, 5606 MTurk Workers were identified as eligible to participate in 
the main study survey. An advertisement for the main study survey was 
posted on MTurk on July 16, 2020 and closed on September 17, 2020 
and was only visible to those who met the screening criteria. The health- 
related screening questions were repeated at the start of the main study 
survey; survey completers who provided inconsistent answers were 
excluded from the analytic cohort. 

Analytic cohort. Eligible MTurk workers who opted to continue were 

given a brief description of the survey and a weblink to the survey on the 
confidential and secure RedCap platform. Prior to taking the survey, 
MTurk workers read and provided (electronic) consent. Of the 1464 
MTurk workers who consented to participate and completed the survey, 
991 submitted consistent responses (i.e., self-reported health status was 
consistent between screening and full survey) and were included in the 
analysis. Our target recruitment was 333 individuals in each health 
status group. Survey completers were compensated $8. 

2.2. Survey instrument 

The full survey was developed based on prior empirical ethics work 
(Roberts and Kim, 2014, 2017a, 2017b) and included items examining a 
number of health and research attitudes, as well as validated question-
naires that assessed general health, health literacy, cognitive func-
tioning, and optimism/pessimism. The survey consisted of 475 items in 
total. 

For this report, we analyzed the set of questions that examined 
participants’ responses to items regarding willingness to receive, and 
perceived risk of receiving, an FDA-approved COVID-19 vaccine in two 
separately described vaccine approval stages: i.e., 1) administered as 
part of routine clinical care (i.e., “a vaccine for COVID-19 if one became 
available”; i.e., “Routine care” stage); and 2) a COVID-19 vaccine 
approved by the FDA for emergency use and still under evaluation in 
experimental trials (i.e., “an experimental vaccine for COVID-19 that is 
being tested for effectiveness”; i.e., “Experimental/Emergency Use” 
stage). Participants were asked to rate on 7-point Likert scales: a) “How 
willing would you be to receive a vaccine [in stage]” (1 = “Not at all 
willing”; 4 = “Somewhat willing”; 7 = “Extremely willing”); and b) 
perceived risk of receiving the vaccine, i.e., “How risky would it be to 
receive a vaccine [in context]?” (1 = “Not at all risky”; 4 = “Somewhat 
risky”; 7 = “Extremely risky”). 

Based on team consensus, we grouped 16 items into six major cate-
gories or domains: “likelihood of effectiveness”, “financial consider-
ations”, “recommendations of physicians and public health officials”, 
“salience of personal risk”, “recommendations of loved ones”, and 
“employer considerations.” Participants were asked to rate, for each of a 
range of factors, how the factor would influence their willingness to 
receive the vaccine for COVID-19 (i.e., “Would you be more or less 
willing … if …” (1 = “Much less willing”; 4 = “Somewhat willing”; 7 =
“Much more willing”)). 

2.3. Statistical analysis 

Statistical analyses were performed using SPSS (version 26) and R 
(version 4.0.3). Descriptive statistics such as means and standard de-
viations were generated for continuous variables, and proportions were 
generated for categorical variables as appropriate. Differences regarding 
vaccine willingness and perceived risk among the three health status 
groups were analyzed using ANOVA and those between the two vaccine 
stages were evaluated using paired t-tests. Tukey’s honest significant 
difference tests were performed for post-hoc tests. For differences 
regarding influences across health status groups, repeated measures 
ANOVA were utilized. To compare influences on willingness between 
two stages of approval, one-way ANOVA was performed for each 
domain. The Holm-Bonferroni method was applied to p values from 
ANOVA to account for multiple testing. 

For the secondary aim, covariate adjustment was performed to 
examine the relationship between willingness to receive a vaccine 
(primary outcomes) and perceived risk. We used Generalized Estimating 
Equations (GEE), a regression model for multivariate outcomes, with an 
exchangeable correlation structure and Gaussian link function. Cova-
riates included perceived risk, vaccine approval status, health status, 
education level, and gender. Health status was a categorical variable 
across the three groups. Vaccine stage was coded as a binary variable (i. 
e., “Routine care” or “Experimental/Emergency Use”). To evaluate 
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associations between willingness to receive a vaccine and each influence 
by vaccine stage, we fit GEEs for each influence with interactions be-
tween each influence and the two stages, adjusting for gender and health 
status. The Holm-Bonferroni method was applied to p values for inter-
action terms to account for multiple testing. 

3. Results 

3.1. Participant characteristics 

Of the 991 participants, 328 self-reported as having no illness, 332 
self-reported as having a mental illness or substance use disorder, and 
331 self-reported as having a physical illness. Half (49.8%) of the par-
ticipants identified as women, and 49.6% identified as men. The ma-
jority of participants identified as white (81.4%) and not Hispanic or 
Latino (91.9%), and 8% identified as Black or African American and 
5.8% as Asian. Many participants had obtained some college (32.2%) or 
a Bachelor’s degree (41.8%) Participant groups defined by self-reported 
health status were imbalanced in terms of age, gender, race and 
ethnicity, and education, as shown in Table 1. 

A comparative analysis of MTurk Workers who completed the main 
study survey (n = 1464) and those who were eligible but who did not 
access the survey in a timely fashion (n = 4090) was performed (see 
Fig. 1). The comparison revealed that the two groups were balanced 
with respect to ethnicity and gender and most racial categories, except 
there was a slightly larger proportion of Asian participants in the full 
study (responders were 9.6% Asian, non-responders were 6.9% Asian, p 
= 0.001). 

3.2. COVID-19 vaccine willingness 

Overall. Participants reported being somewhat willing to accept the 
COVID-19 vaccine [mean = 3.91 (SD = 1.63); range of means =
(3.75–4.06)] (see Table 2). 

By approval stage. Willingness was significantly greater for a COVID- 
19 vaccine that had been fully approved for routine care [overall mean 
= 4.95 (SD = 2.04)] compared with a COVID-19 vaccine approved only 
for experimental or emergency use (4.95 vs 2.87 mean; p < 0.001). More 
participants strongly endorsed willingness (rating = 5 or greater) for the 
COVID-19 vaccine if fully approved for routine use (60.2%) than for 
experimental or emergency use (18.1%). 

By health status. Willingness differed by illness group (p = 0.047). 
Participants with mental illness [mean = 4.06 (SD = 1.64)] and no 
illness [mean = 3.93 (SD = 1.66)] responded similarly; participants with 
physical illness [mean = 3.75 (SD = 1.59)] were less willing than those 
with mental illness [mean = 4.06 (SD = 1.64); Tukey 95% CI for mean 
difference = (− 0.610, − 0.015), p = 0.037]. Willingness to receive a 
COVID-19 vaccine that had been fully approved for routine care did not 
differ by health group (p = 0.176). In contrast, for the COVID-19 vaccine 
approved only for experimental or emergency use, willingness differed 
by health status (p = 0.001); physically ill participants were less willing 
than the other two participant groups (i.e., physical [mean = 2.56 (SD =
1.74)] vs. no illness [mean = 3.05 (SD = 1.85)]: Tukey 95% CI =
[− 0.814,-0.160], p = 0.001; physical [mean = 2.56 (SD = 1.74] vs. 
mental illness [mean = 3.00 (SD = 1.78)]: Tukey 95% CI = [− 0.770,- 
0.118], p = 0.004). 

3.3. Perceptions of risk associated with the COVID-19 vaccine 

Overall. Participants considered receiving a COVID-19 vaccine to be 
somewhat risky [overall mean = 4.16 (SD = 1.45)], with 37% of par-
ticipants rating the level of risk as 5 or greater (see Table 3). 

By approval stage. Participants differentiated risk by stage of approval 
(p < 0.001). The COVID-19 vaccine that was fully approved for routine 
use was perceived to be moderately to less risky [overall mean = 3.20 
(SD = 1.84)], with 22.5% of participants rating the risk as 5 or greater. 
The COVID-19 vaccine that was approved only for experimental or 
emergency use was rated as more than moderately risky [overall mean 
= 5.13 (SD = 1.53)], with 59.3% of participants rating the level of risk as 
5 or greater. 

By health status. Risk perception differed by health status group (p =
0.034). Participants with mental illness responded [mean = 4.10 (SD =
1.43)] similarly to the other two groups; participants with physical 
illness [mean = 4.33 (SD = 1.43)] perceived greater risk in receiving a 
COVID-19 vaccine than did those without illness [mean = 4.06 (SD =
1.49; Tukey 95% CI for mean difference = (0.005, 0.535), p = 0.045]. 
Perceptions of risk did not differ by health status group for receiving the 
COVID-19 vaccine approved for routine care, but they differed by health 
status for receiving the COVID-19 vaccine approved only for experi-
mental or emergency use (p = 0.006). Physically ill participants [mean 
= 5.31 (SD = 1.48)] perceived receiving the vaccine at the experi-
mental/emergency use stage to be more risky when compared to the 

Table 1 
Characteristics of participants (n = 991), by health status.   

Health Status Overall (N = 991) p value* 

No Illness (n = 328) Mental Illness (n = 332) Physical Illness (n = 331) 

Age 
Years, Mean (SD) 37.35 (10.16) 35.56 (9.3) 51.49 (13.43) 41.48 (13.19) <0.001 
Gender     <0.001 

Female 117 (35.7%) 172 (51.8%) 205 (61.9%) 494 (49.8%) 
Male 210 (64%) 156 (47%) 126 (38.1%) 492 (49.6%) 
Other 1 (0.3%) 4 (1.2%) – 5 (0.5%) 

Ethnicity     0.013 
Hispanic or Latino 34 (10.4%) 31 (9.5%) 15 (4.5%) 80 (8.1%) 
Not Hispanic or Latino 292 (89.6%) 297 (90.5%) 315 (95.5%) 904 (91.9%) 

Race     <0.001 
Asian 28 (8.6%) 16 (4.8%) 13 (3.9%) 57 (5.8%) 
Black/African American 40 (14%) 25 (7.6%) 14 (4.2%) 79 (8%) 
White 243 (74.3%) 268 (81.2%) 292 (88.5%) 803 (81.4%) 
More than one 11 (3.4%) 15 (4.5%) 10 (3%) 36 (3.6%) 
Other 5 (1.5%) 6 (1.8%) 1 (0.3%) 12 (1.2%) 

Education     0.001 
Less than high school/high school diploma 32 (9.8%) 36 (10.8%) 26 (7.9%) 94 (9.5%) 
Some college/college degree 76 (23.2%) 119 (35.8%) 124 (37.5%) 319 (32.2%) 
Bachelor’s degree (e.g., BA, BS) 163 (49.7%) 130 (39.2%) 121 (36.6%) 414 (41.8%) 
Graduate degree 57 (17.4%) 47 (14.2%) 60 (18.1%) 164 (16.5%) 

*p values are results of Chi-square tests and ANOVA tests. 
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group without illness [mean = 4.93 (SD = 1.63); Tukey 95% CI =
(0.097,0.653), p = 0.005]. Risk perceptions for the vaccine at the 
experimental/emergency use stage were similar between the physical 
and mental illness [mean = 5.15 (SD = 1.45)] groups. 

3.4. Influences on participants’ willingness to receive a COVID-19 vaccine 

Overall. Participants expressed different levels of agreement across 
the six domains of influences, namely, salience of personal risk, likeli-
hood of effectiveness, financial considerations, recommendations of 
physicians and public health officials, employer considerations, and 

recommendations of loved ones [p < 0.001, range of means =
(4.67–5.42)]. Salience of personal risk, likelihood of effectiveness, 
financial considerations, and recommendations of physicians and public 
health officials were rated as moderately high in terms of influence on 
willingness to receive a vaccine, while employer considerations and 
recommendations of loved ones were rated slightly lower, as shown in 
Fig. 2. 

Across influence domains, participants endorsed higher levels of 
agreement for influences regarding willingness to receive the COVID-19 
vaccine fully approved for routine care than the COVID-19 vaccine 
approved only for experimental or emergency use [range of means for 

Fig. 1. Overview of participant recruitment process.  
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routine care (4.70–5.56) vs. experimental or emergency use 
(4.55–5.38)], as shown in Table 4(A) and 4(B). Influences were more 
strongly endorsed for routine care compared with experimental or 
emergency use for the following domains: salience of personal risk 
(mean = 5.56 vs. 4.86, p < 0.001), financial considerations (5.33 vs. 
5.13, p < 0.001), recommendations of physicians and public health of-
ficials (5.08 vs. 4.95, p = 0.002), and employer considerations (4.79 vs. 
4.55, p < 0.001). There was no significant difference in responses overall 
by approval stage for two influence domains: high likelihood of effec-
tiveness (p = 0.07) or recommendations of loved ones (p = 0.25). 

By approval stage. Participants differentiated among the six domains 
influencing willingness to receive a COVID-19 vaccine approved for 
routine care (p < 0.001), as shown in Table 4(A). Participants expressed 
highest levels of agreement with the domains “salience of personal risk” 
[mean = 5.56 (SD = 1.41)] and “likelihood of effectiveness” [mean =
5.47 (SD = 1.14)], and lowest levels of agreement with the “recom-
mendations of loved ones” [mean = 4.70 (SD = 0.88)] and “employer 
considerations” [mean = 4.79 (SD = 0.89)]. Ratings of influences 
regarding willingness to receive a COVID-19 vaccine only approved for 
experimental or emergency use differed across domains (p < 0.001), as 
shown in Table 4(B). “Likelihood of effectiveness” [overall mean = 5.38 
(SD = 1.10)] received the highest endorsement and “employer consid-
erations” [overall mean = 4.55 (SD = 0.90) the lowest. 

By health status. Similar trends also held across health groups 
regarding influences on willingness to receive a COVID-19 vaccine fully 
approved for routine care, with all groups differentiating across influ-
ence domains (domain comparisons p < 0.001). However, levels of 
agreement for four out of the six domains differed by health status. 
Participants in the physical illness group expressed higher levels of 
agreement with the influence domains “salience of personal risk” and 
“likelihood of effectiveness” compared to the participant group without 
illness (5.72 vs. 5.34, p = 0.002, 5.60 vs. 5.25, p < 0.001 respectively). 
Similarly, participants who self-reported mental illness reported higher 

levels of agreement with the influence domains “financial consider-
ations” and “recommendations of physicians and public health officials” 
for a fully approved vaccine, compared to participants with no illness 
(5.51 vs. 5.13, p < 0.001, 5.19 vs. 4.94, p = 0.002). 

Similar trends held across health groups regarding influences on 
willingness to receive a COVID-19 vaccine approved only for experi-
mental or emergency use (domain comparisons p < 0.001). However, 
ratings for three domains differed by health status: “likelihood of 
effectiveness”, “financial considerations”, and “recommendations of 
physicians and public health officials.” Participants with mental illness 
rated “likelihood of effectiveness” as the greatest influence [overall 
domain mean = 5.47 (SD = 1.09)] on willingness to receive a COVID-19 
vaccine at this approval stage. Participants with mental illness rated 
“likelihood of effectiveness” as more influential than those who self- 
reported having no illness (mean = 5.23 for the no illness group, 5.47 
for the group with mental illness). Participants with mental illness also 
rated the domains “financial considerations” and “recommendations of 
physicians and public health officials” higher than participants with 
physical illness or no illness. On average, participants with mental 
illness rated “financial considerations” and “recommendations of phy-
sicians and public health officials” as influential on their willingness to 
receive the experimental/emergency use vaccine (means = 5.34, 5.07, p 
< 0.001, p = 0.001; for financial consideration and recommendations of 
physicians, respectively). 

3.5. Associations of participant willingness to receive a vaccine 

Controlling for all other confounders (vaccine approval status, health 
status, education level, and gender), perceived risk was negatively 
associated with willingness to receive a vaccine (b = − 0.667, p <
0.001). Willingness to receive a vaccine was associated with de-
mographic characteristics such as education level and gender. Partici-
pants who self-reported as having attained a bachelor’s or higher-level 

Table 2 
Expressed willingness to receive COVID-19 vaccine at two stages of approval, by health status.  

Vaccine Approval Stage Health Status Overall (N = 991) p value* 

Mean (SD) No Illness (n = 328) Mental Illness (n = 332) Physical Illness (n = 331) 

Vaccine fully approved for routine use 4.81 (2.05) 5.11 (2.02) 4.93 (2.06) 4.95 (2.04) 0.176 
Vaccine approved for experimental or emergency use 3.05a (1.85) 3.00b (1.78) 2.56ab (1.74) 2.87 (1.80) 0.001 
Overall 3.93 (1.66) 4.06c (1.64) 3.75c (1.59) 3.91 (1.63) 0.047 
p value** <.001 <.001 <.001 <.001 – 

Participants were asked: (1) how willing would you be to receive an experimental vaccine for COVID-19 that is being tested for effectiveness? (2) how willing would 
you be to receive an approved vaccine for COVID-19 if one became available? Answer options were 1 = Not at all willing - 7 = Extremely willing. 
*p values derived from 1-way ANOVA. 
**p values derived from paired t-test. 

a Shared superscript a denotes significantly different means based on Tukey’s HSD-adjusted p value 
b Shared superscript b denotes significantly different means based on Tukey’s HSD-adjusted p value 
c Shared superscript c denotes significantly different means based on Tukey’s HSD-adjusted p value 

Table 3 
Perceived Risk in receiving COVID-19 vaccine at two stages of approval, by health status.  

Vaccine Approval Stage Health Status Overall (N = 991 p value* 

Mean (SD) No Illness (n = 328) Mental Illness (n = 332) Physical Illness (n = 331) 

Vaccine fully approved for routine use 3.19 (1.88) 3.05 (1.83) 3.35 (1.80) 3.20 (1.84) 0.097 
Vaccine approved for experimental or emergency use 4.93a (1.63) 5.15 (1.45) 5.31a (1.48) 5.13 (1.53) 0.006 
Overall 4.06b (1.49) 4.10 (1.43) 4.33b (1.43) 4.16 (1.45) 0.034 
p value** <.001 <.001 <.001 <.001 – 

Participants were asked: (1) How risky would it be to receive an experimental 1 (Not at all risky)vaccine for COVID-19 that is being tested for its effectiveness? (2) How 
risky would it be to receive an approved vaccine for COVID-19 if one became available? Answer options were 1 = Not at all risky - 7 = Extremely risky. 
*p values derived from 1-way ANOVA. 
**p values derived from paired t-test. 

a Shared superscript a denotes significantly different means based on Tukey’s HSD-adjusted p value. 
b Shared superscript b denotes significantly different means based on Tukey’s HSD-adjusted p value. 
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degree (compared to no attainment of bachelor’s degree) reported 
greater levels of willingness, on average, than participants who reported 
less education (b = 0.320, p < 0.001). Men also reported greater will-
ingness to receive a vaccine than did women (b = 0.177, p = 0.036). 

Participants expressed greater willingness to receive a COVID-19 vac-
cine fully approved for routine care compared to a vaccine approved 
only for experimental or emergency use (b = 0.796, p < 0.001). 

As shown in Fig. 3, participants showed greater willingness to 

Fig. 2. Comparison of influences on willingness to receive COVID-19 vaccine at two stages of approval 
Bars denote 95% Confidence Interval. The red line denotes “Somewhat willing to receive a vaccine” 
* indicates a significant p value at the 0.05 level of significance. p values are from ANOVA tests for mean differences between willingness by stage of approval. The 
Holm-Bonferroni method was applied to p values from ANOVA for multiple testing. 

Table 4a 
Influences on participants’ willingness to receive COVID-19 vaccine that has been fully approved for routine use, by health status.  

Influence Domain Mean Health Status Overall (N = 991) p value* 

Mean (SD) No Illness (n = 328) Mental Illness (n =
332) 

Physical Illness (n =
331) 

Salience of Personal Risk (2 items) 5.34 (1.50) 5.61 (1.40) 5.72 (1.31) 5.56 (1.41) 0.002 
Likelihood of Effectiveness (2 items) 5.25 (1.18) 5.55 (1.10) 5.60 (1.11) 5.47 (1.14) <0.001 
Financial Considerations (3 items) 5.13 (1.03) 5.51 (0.98) 5.33 (0.99) 5.33 (1.01) <0.001 
Recommendations of Physicians and Public Health Officials (4 

items) 
4.94 (1.00) 5.19 (0.92) 5.12 (0.95) 5.08 (0.96) 0.002 

Employer Considerations (3 items) 4.76 (0.93) 4.80 (0.88) 4.81 (0.85) 4.79 (0.89) 0.728 
Recommendations of Loved Ones (2 items) 4.67 (0.92) 4.76 (0.86) 4.67 (0.85) 4.70 (0.88) 0.298 
p value** <0.001 <0.001 <0.001 <0.001 – 

Rating scale: 1 = “Much less willing”; 4 = “No change in willingness”; 7 = “Much more willing”. 
*p values derived from 1-way ANOVA. 
**p values derived from repeated measures ANOVA. 

Table 4b 
Influences on participants’ willingness to receive COVID-19 vaccine approved for experimental or emergency use, by health status.  

Influence Domain Health Status Overall (N = 991) p value* 

Mean (SD) No Illness (n = 328) Mental Illness (n =
332) 

Physical Illness (n =
331) 

Likelihood of Effectiveness (2 items) 5.23 (1.15) 5.47 (1.09) 5.42 (1.06) 5.38 (1.10) 0.013 
Financial Considerations (3 items) 4.89 (1.03) 5.34 (1.07) 5.16 (1.06) 5.13 (1.07) <0.001 
Recommendations of Physicians and Public Health Officials (4 

items) 
4.81 (0.94) 5.07 (0.95) 4.97 (0.93) 4.95 (0.95) 0.001 

Salience of Personal Risk (2 items) 4.82 (1.45) 4.87 (1.57) 4.89 (1.57) 4.86 (1.53) 0.846 
Recommendations of Loved Ones (2 items) 4.62 (0.91) 4.72 (0.83) 4.63 (0.87) 4.65 (0.87) 0.269 
Employer Considerations (3 items) 4.52 (0.91) 4.53 (0.87) 4.59 (0.91) 4.55 (0.90) 0.576 
p value** <0.001 <0.001 <0.001 <0.001 – 

Rating scale: 1 = “Much less willing”; 4 = “No change in willingness”; 7 = “Much more willing”. 
*p values derived from 1-way ANOVA. 
**p values derived from repeated measures ANOVA. 
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receive a vaccine when influences on willingness to receive a vaccine 
were stronger, especially for influences such as employer considerations 
(approved for routine care vs. approved only for experimental or 
emergency use: b = 0.969 vs. b = 0.610), recommendations of physi-
cians and public health officials (b = 0.937 vs. b = 0.326), financial 
considerations (b = 0.903 vs. b = 0.421), and salience of personal risk (b 
= 0.819 vs. b = 0.475). The associations between willingness to receive 
a COVID-19 vaccine approved for routine care and each influence were 
significantly stronger than associations between willingness to receive a 
COVID-19 vaccine approved only for experimental or emergency use 
and each influence (p < 0.001 for all influences). 

4. Discussion 

The COVID-19 vaccine is widely available in the United States and 
has been demonstrated to be effective, and yet many people have not 
been vaccinated, including some who have significant health concerns. 
At the time of this writing, two COVID-19 vaccines have recently been 
approved by the FDA for routine care; however, many COVID-19 vac-
cines remain unapproved or are approved only for emergency use in 
children and adolescents. People with mental disorders, including 
substance-related conditions and co-occurring disorders, carry dispro-
portionate risk for negative health outcomes from infection with SARS- 
CoV-2. Unfortunately, people with mental disorders were not prioritized 
clearly or early for vaccination (Barocas, 2021; Shim and Starks, 2021). 
To promote the health of the public and to protect the health of those 
with greater health burdens, it is vital that we gain a more complete 
understanding of factors influencing vaccine willingness. 

This novel study documents different perspectives held by people 
with self-reported good health, mental disorders, and physical condi-
tions regarding vaccine acceptance, and shows how the stages of vaccine 
approval and other influences affect vaccine willingness and hesitancy. 
Our results shine a light on potential paths forward to support greater 
vaccine acceptance, especially amongst those for whom the vaccine may 
bring greatest health benefit. Continued, intensive investigation to 
assess the effectiveness of the COVID-19 vaccine and boosters, and 
vibrant and accurate communication efforts regarding study results, 
may allay worries of some who are hesitant (Cai et al., 2021; Woodworth 
et al., 2021). Information for the public regarding governmental 

processes may also be helpful, as approval decisions – even for experi-
mental or emergency use – are rigorous and diligent. 

4.1. Major findings regarding vaccine willingness 

Overall, people with mental disorders in our study expressed open-
ness to receiving the COVID-19 vaccine. This finding aligns with the 
results of a cohort study recently conducted by Batty et al. (2022) which 
found that living with a mental disorder did not predict increased vac-
cine hesitancy; in contrast to the cohort study, the present study utilized 
health data collected during the pandemic and at the same time as the 
rest of the survey, and was limited to participants from the United States. 
Similar to those with physical disorders and those in good health, in-
dividuals with mental disorders were more willing to receive the vaccine 
if fully approved for routine use and were more hesitant if the vaccine 
was approved only for experimental or emergency use. This finding of 
greater hesitancy for the experimental/emergency use vaccine is 
consistent with the results of prior work by Guidry et al. (2021), in 
which over half of participants were at least somewhat unwilling to 
receive a COVID-19 vaccine approved under FDA Emergency Use 
Authorization. Looking to the future, greater availability of approved 
COVID-19 vaccines may help to allay vaccine hesitancy among people 
with mental health concerns. 

The pattern of greater hesitancy to receive an experimental/emer-
gency use vaccine still under clinical study may suggest that ill and 
healthy individuals adequately differentiate between the benefits and 
risks associated with clinical care compared with research activities, 
countering the prevailing notion of the “therapeutic misconception.” 
The therapeutic misconception describes the possibility that study vol-
unteers do not adequately grasp the primary objective of clinical 
investigation, which is to answer a scientific question of medical sig-
nificance, and may assume they will receive benefits similar to those in 
usual clinical care (Appelbaum and Lidz, 2008; Lidz et al., 2004). 

Interestingly, physically ill individuals in our study expressed less 
willingness to receive a vaccine approved for experimental or emer-
gency use than those with mental illness or good health. In contrast, 
prior studies examining health status and vaccine willingness found that 
physically ill individuals were either more willing or no more or less 
willing to receive a COVID-19 vaccine, though these studies did not 

Fig. 3. Association between willingness to receive a COVID-19 vaccine and each influence, by approval stage 
We fit a model for each influence where willingness to receive the vaccine was the dependent variable, and vaccine approval stage, influence, interaction, health 
status, and gender were covariates. p values are from Wald tests of significance for interactions between vaccine approval stage and each influence. All p values are 
significant at the 0.05 level of significance. The Holm-Bonferroni method was applied to p values from ANOVA for multiple testing. 
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specify a vaccine context (e.g., experimental/emergency use vs. 
approved) (Batty et al., 2022; Margraf et al., 2020). Physically ill in-
dividuals’ greater hesitancy to receive a vaccine in the earlier stage of 
approval is thus deserving of further inquiry, given that those with 
physical illness are at greatest risk of severe symptoms and therefore 
stand to benefit most from receiving a COVID-19 vaccine. The results of 
our study have important implications for individuals with co-occurring 
physical and mental disorders, a topic we have not investigated in this 
work. 

More than one-third of the people in our study rated the COVID-19 
vaccine as at least somewhat risky, and the degree of perceived riski-
ness of the vaccine was linked with vaccine hesitancy. We found a 
negative association between perceived risk and vaccine willingness 
regardless of context of vaccine administration, health status, gender, 
and education. This negative association resembles our past findings 
related to interest, willingness, and intention to participate in clinical 
research of different kinds (Dunn et al., 2009; Roberts et al., 2002; 
Tsungmey et al., 2019). Moreover, our finding that people with mental 
illness rated the risk of both the experimental/emergency use and 
approved vaccines similarly to healthy individuals aligns with our prior 
work on risk perceptions of innovative psychiatric research protocols 
(Kim et al., 2021; Tsungmey et al., 2019). These findings refute the 
notion of psychiatric exceptionalism, which presumes differences in 
ability (e.g., the capacity to appreciate risk or the constraints and 
intention of clinical research) or attitudes among individuals with 
mental disorders. Developing ways to communicate accurately and 
effectively regarding health risks of vaccines and other interventions 
aimed toward the health of the public requires our attention, especially 
now in the global setting of health disparities and the COVID-19 
pandemic. 

4.2. Additional influences on vaccine willingness and hesitancy 

Our study also provides some valuable insights on other factors that 
may shape individuals’ decisions to move forward with a COVID-19 
vaccine. All six domains of influences in our study were associated 
with openness to receive a vaccine. People expressed relatively greater 
openness to being vaccinated if they or a loved one were at high personal 
risk for virus exposure, if they experienced no financial burden associ-
ated with vaccination, if physicians and public health officials recom-
mended the vaccine, and if employers recommended or required the 
vaccine. Participants were similarly more willing to receive a fully 
approved vaccine and an experimental/emergency use vaccine if there 
was high likelihood of effectiveness or if loved ones recommended the 
vaccine. 

In our study, individuals with lived experience of illness put 
considerable weight on vaccine effectiveness and their assessment of 
risks – not only riskiness of the vaccine, but their assessment of personal 
risk of virus exposure and salience of risk to their decision. The 
consideration given risk is congruent with our past work focused on how 
healthy and ill people make decisions about enrolling in research and 
think about innovative research in the biomedical sciences (Roberts 
et al., 2002; Roberts and Kim, 2014; Tsungmey et al., 2019). These 
findings, taken together, indicate that information regarding vaccina-
tion should be tailored to the distinct concerns of special or unique 
populations. For example, more study findings regarding the safety and 
efficacy of vaccines for individuals with a variety of backgrounds and 
health statuses may help to assuage hesitancy and encourage vaccine 
acceptance. 

Of some concern were the endorsement of financial considerations as 
significant influences, particularly by the mental and physical illness 
participants we surveyed. Although vaccine approval of any kind is 
conducted with great diligence and caution, undue financial incentives 
are nonetheless a problematic influence on any research participation 
decision or medical decision given their potential to make such decisions 
feel less voluntary (Dunn and Gordon, 2005). Past work found that, for 

individuals with schizophrenia, perceptions of risk and personal benefit 
of participation in schizophrenia research influenced compensation 
thresholds for research participation (Dunn et al., 2009). 

Our participants with mental illness put relatively greater weight on 
financial considerations and the recommendations of public health of-
ficials and physicians when considering willingness to receive both an 
experimental/emergency use and a fully approved vaccine. The weight 
assigned to public health officials’ and physicians’ recommendations by 
individuals with mental health issues underscores the beneficial impact 
of fostering trust in health professionals and the public health system. 
Further research might examine other potential social influences on 
willingness, including influences of family members and loved ones who 
have comorbidities and recommendations of community members. 

4.3. Strengths and limitations 

One strength of this study is the fact that we were able to collect 
empirical evidence and cross-cutting comparisons across three groups: 
people with mental illness, physical illness, and no illness, by self-report. 
Another particular strength of this study is the inclusion of a range of 
factors examined simultaneously: salience of personal risk, likelihood of 
effectiveness, financial considerations, recommendations of public 
health officials and physicians, employer considerations, and recom-
mendations of loved ones. 

One limitation of this study is our use of self-reported health status. 
We did not confirm health status beyond verifying that participants 
provided consistent responses across the screening and full surveys. The 
survey took place between July and September 2020, approximately a 
year before the first COVID-19 vaccine was approved by the FDA 
(August 23, 2021). The approved vaccine context was thus hypothetical 
at the time of the survey. In addition, a larger proportion of participants 
identified as white, and it has been shown that white individuals may 
have higher acceptance rates of vaccines than some racial/ethnic mi-
nority populations (Nguyen et al., 2021). We conducted this survey via 
the MTurk platform. The use of paid volunteers may introduce bias. 
However, we took steps to minimize bias and ensure high quality re-
sponses: volunteers in our study were paid according to the standard of 
MTurk, which is very modest and unlikely to distort participant opinions 
in our view and only experienced MTurk workers with a high approval 
rating were eligible to access our study. The screening survey on MTurk 
was advertised as a “Health Information Survey,” and did not specify 
inclusion criteria for the larger research project and did not characterize 
the health conditions under study (e.g., psychiatric). Finally, the survey 
included attention check questions so that participants who failed the 
attention checks were filtered out of the final analytic cohort. 

5. Conclusion 

Understanding influences on willingness to receive a COVID-19 
vaccination is critical to our efforts to address the pandemic and to 
lessen the greater risks shouldered by many in our society, including 
people living with mental disorders. Our findings suggest that the recent 
availability of fully approved vaccines in the context of routine care, 
combined with continued public health knowledge-sharing and educa-
tion efforts, such as public health officials’ recommendations, may prove 
useful in increasing receptiveness to the COVID-19 vaccine. Our findings 
also suggest that people with mental health conditions approach vaccine 
decision-making similarly to people in good health or with physical 
health conditions, in that they showed attentiveness to key consider-
ations such as phase of approval, perceived risk, likelihood of effec-
tiveness, and recommendations of physicians and public health officials. 

Disparities in COVID-19-related illness and mortality have already 
disproportionately affected people with mental illness and co-occurring 
conditions (Ali et al., 2020; Fonseca et al., 2020; Garg, 2020; Hariyanto 
et al., 2021; Kim et al., 2021; Kim and Bostwick, 2020; Nemani et al., 
2021; Raifman and Raifman,). Given existing disparities in access to 
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health care and health-related information in the United States, ethical 
vaccine development and distribution entail a commitment to under-
standing how population-level attitudes, traits, beliefs, and ethically 
salient contextual factors influence COVID-19 treatment and prevention 
behaviors. 

Additional inquiry is also needed to explore how other consider-
ations such as gender and race, ethnicity, and cultural backgrounds 
affect vaccine willingness. Another suggestion for further inquiry is to 
examine populations who remain unvaccinated at this stage in time, as 
well as those who experience more severe symptoms of mental and 
physical illness. Studying views of people with societal disadvantages is 
particularly crucial for populations who face multiple overlapping so-
cioeconomic, structural, and health-related sources of vulnerability 
(Bogart et al., 2021; Hert et al., 2020). If those who are most at risk for 
poor health outcomes due to COVID-19 also experience the lowest levels 
of willingness to get vaccinated, such correlations would represent 
sources of extreme health inequity. 

This study’s findings may help facilitate the ethical deployment of 
vaccines and other public health resources that aim to reduce the disease 
burden of the pandemic, as well as help sustain the public’s trust, by 
providing evidence on the factors that are valued by individuals with 
varied lived experiences and medical vulnerabilities (American Public 
Health Association, 2019; National Commission for the Protection of 
Human Subjects of Biomedical and Behavioral Research, 1978). A 
clearer understanding of factors that influence willingness can also serve 
to tailor public health messaging strategies to individuals with illness 
and their family members. 
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