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ARTICLE INFO ABSTRACT

Keywords: Understanding correlates of COVID-19 vaccine intentions is critical for increasing vaccine uptake. Given asso-
Posttraumatic stress disorder ciations of trauma exposure and posttraumatic stress disorder (PTSD) with alterations in threat sensitivity and
Trauma health behaviors, we hypothesized they could influence COVID-19 vaccine acceptance and hesitancy and be
Vaccines . . . . . - . s .

COVID-19 important variables to consider in the design of vaccination campaigns. Data came from a longitudinal online

study of 544 US adults with high levels of pre-pandemic trauma and PTSD, assessed in August/September 2020
and March/April 2021. Individuals reported socio-demographic factors, pandemic factors, lifetime trauma his-
tory and PTSD symptoms, and COVID-19 vaccinations or intentions. We estimated bivariate associations between
socio-demographics, pandemic factors, and trauma and PTSD symptoms at baseline and follow-up with COVID-
19 vaccine acceptance versus hesitancy (i.e., vaccinated against COVID-19 or willing to get vaccinated versus
unsure or unwilling to get vaccinated) six months later. Multiple socio-demographics (e.g., race/ethnicity, in-
come, education, political preference) and pandemic factors (e.g., perceived likelihood of infection, household
COVID-19 infection) were associated with COVID-19 vaccine hesitancy (27.2% were hesitant). However, trauma
history, PTSD symptoms, and other mental health factors were not associated with COVID-19 vaccine acceptance
versus hesitancy. Socio-demographic and pandemic-related factors appear more important than trauma or
mental health for understanding COVID-19 vaccine intentions.

Mental health

1. Introduction

With coronavirus disease 2019 (COVID-19) vaccinations emerging as
the most important tool in curtailing the pandemic, it is critical to un-
derstand correlates of COVID-19 vaccine acceptance or hesitancy. In-
formation on individual-level correlates, such as socio-demographics,
mental health, and pandemic experiences, can guide communication
and intervention efforts to improve vaccine uptake and target hesitant
groups. In US samples, being older, male, non-Hispanic White or Asian
(versus Black or Latinx), higher income, higher education, and of liberal
political preference have been consistently related to lower COVID-19
vaccine hesitancy (Fisher et al., 2020; Malik et al., 2020; Reiter et al.,
20205 Szilagyi et al., 2021). Moreover, pandemic experiences such as
history of COVID-19 infection, higher perceived likelihood of getting
COVID-19, and higher perceived severity of COVID-19 are associated

with lower COVID-19 vaccine hesitancy (Khubchandani et al., 2021;
Killgore et al., 2021; Malik et al., 2020; Reiter et al., 2020). Although
psychiatric disorders have been linked with greater risk for, and worse
outcomes of, COVID-19 (Wang et al., 2020), we know little about as-
sociations of mental health with vaccine acceptance or hesitancy.
Mental health factors, including depression, anxiety, and post-
traumatic stress disorder (PTSD) symptoms, has been linked with
different patterns of protective and risky health-related behaviors
(Coughlin, 2012; Lee and Park, 2018), including COVID-19-related
protective and risky behaviors (Nishimi et al., 2022). Only a few
studies have examined associations between mental health and
COVID-19 vaccine hesitancy. One study in March 2020 found history of
mental health treatment was associated with greater COVID-19 vaccine
hesitancy (Murphy et al., 2021); while another study in September 2020
found any mental illness diagnosis was unrelated to COVID-19 vaccine
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hesitancy (Paul et al., 2021). However, both studies relied on
self-reported lifetime history of mental health treatment or diagnoses
and did not specifically consider trauma or trauma-related psychopa-
thology. A study in December 2020 found a non-significant negative
association between PTSD symptoms and COVID-19 vaccine hesitancy
in a community sample (Killgore et al., 2021). While suggestive of lower
vaccine hesitancy in individuals with PTSD, this sample had low PTSD
symptomology (Primary Care PTSD scale M = 1.12, SD = 1.5), poten-
tially precluding identification of significant associations. Similarly,
higher COVID-19 vaccination anxiety was positively associated with
getting vaccinated in a January 2021 Israeli study (Bodner et al., 2022).
Together these findings suggest that PTSD symptoms could be associated
with lower COVID-19 vaccine hesitancy. In contrast, among 254 vacci-
nated adults in January 2021, higher peritraumatic distress was asso-
ciated with greater COVID-19 vaccination hesitancy, indicating
psychological symptoms may relate to hesitancy even when individuals
have already received vaccinations (Palgi et al., 2021). To date, no
studies have reported on associations between probable PTSD and vac-
cine hesitancy.

The current study examined associations of lifetime trauma and self-
reported PTSD symptoms with COVID-19 vaccine acceptance versus
hesitancy among a community-based sample of US adults with relatively
high levels of pre-pandemic trauma and PTSD. We hypothesized that
trauma and PTSD symptoms would be associated with lower COVID-19
vaccine hesitancy, adjusting for socio-demographic, health, and
pandemic factors previously linked with vaccine hesitancy (Khubchan-
dani et al., 2021; Killgore et al., 2021; Malik et al., 2020). Secondary
analyses examined associations of trauma and PTSD symptoms with
general and COVID-19-specific vaccine perceptions, and associations
between other mental health symptoms (i.e., depression and anxiety)
and COVID-19 vaccine hesitancy.

2. Methods

The sample included community-dwelling US adults with high levels
of pre-pandemic trauma and trauma-related distress based on sample
recruitment. In 2017-2018, 3,631 individuals indicated interest in a
remote mobile application-based study for posttraumatic stress; 689 of
whom participated in a three-week intervention study in 2017/2018
wherein active and placebo participants showed similar changes in
PTSD symptoms (Niles et al., 2020). For the current study, in August/-
September 2020, all 3,631 individuals were invited to complete a
30-min online Qualtrics survey on mental health and COVID-19 expe-
riences (Nishimi et al., 2022). Of those invited, 896 eligible individuals
(over age 18) provided electronic consent and completed the baseline
COVID-19 survey. During March/April 2021, 892 (four opted out) of
these individuals were invited to complete a 30-min follow-up survey
assessing mental health and vaccine perceptions and intentions. Of those
invited, 609 (68.3%) individuals completed at least part of the follow-up
survey. Individuals received a $5 Amazon e-gift card for each completed
survey. Current analyses included data from August/September 2020
(baseline) and March/April 2021 (follow-up), and 544 individuals with
complete data on relevant measures. This study was approved by the
Institutional Review Board at the University of California, San Francisco.

2.1. Measures

2.1.1. COVID-19 vaccination acceptance versus hesitancy

As COVID-19 vaccines became available in mid-December 2020, at
follow-up (March/April 2021), individuals reported whether they had at
least one shot of COVID-19 vaccine (yes/no). Those who had not
received a shot were asked if a COVID-19 vaccine were available to them
today, would they: definitely get the vaccine, probably get the vaccine,
not sure if they would get the vaccine, probably NOT get the vaccine, or
definitely NOT get the vaccine. This measure was based on the House-
hold Pulse Survey assessment of COVID-19 vaccine hesitancy (US
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Census Bureau, 2020). COVID-19 vaccine acceptance versus hesitance
was defined as those with a COVID-19 vaccine shot OR who would
definitely or probably get the vaccine (i.e., COVID-19 vaccine accep-
tance) versus those not sure, or who would probably or definitely NOT
get the vaccine (i.e., COVID-19 vaccine hesitancy).

Vaccine perceptions was a secondary outcome, measured using three
items of the Vaccine Hesitancy Scale (Larson et al., 2015), assessing level
of agreement (1 = strongly disagree to 5 = strongly agree) with state-
ments about the importance, safety, and effectiveness of vaccines in
general (not including COVID-19), and COVID-19 vaccines specifically.
As item correlations were high within scales (rs = 0.79-0.85 vaccines in
general, rs = 0.81-0.88 COVID-19 vaccines), we calculated means for
vaccines in general and COVID-19 vaccines.

2.1.2. Trauma and PTSD symptoms

Lifetime trauma exposure was assessed at baseline with a modified
Trauma History Screen (THS) (Carlson et al., 2011). The THS includes
experiences of 14 potentially traumatic events and one other trauma not
specified; we added two additional events (life-threatening illness;
serious injury, harm, or death you caused someone else). We created an
indicator variable for any versus no lifetime trauma and a count variable
of total trauma types endorsed (potential range 0-17).

PTSD symptoms were assessed at baseline and follow-up. Past 30-day
PTSD symptom severity in relation to one’s worst trauma was assessed
with the 20-item PTSD Checklist-5 (PCL-5) (Weathers et al., 2013), a
validated self-report measure consistent with Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-5) criteria (Bovin et al.,
2016). We derived total severity sum scores (Cronbach’s a = 0.96 at
both timepoints) and sum scores for each symptom cluster: intrusions,
avoidance, alterations in cognition and mood, and alterations in arousal
and reactivity. Total PCL-5 scores >33 indicated probable PTSD (Bovin
et al., 2016). Symptom severity and probable PTSD were derived for
baseline and follow-up separately, and symptom change was calculated
by subtracting baseline from follow-up scores.

2.1.3. Covariates

Socio-demographic Factors. Socio-demographic factors reported at
baseline included age, gender, sexual orientation, race/ethnicity,
educational attainment, current employment status, household income,
and political preference. Family and residential variables included
marital status, living alone or with others, living with children, resi-
dential area type, and US census region.

Health Factors. At baseline, individuals reported vulnerabilities to
COVID-19, including health conditions (e.g., asthma, immune disorder,
serious heart condition) and overweight/obese status. At follow-up,
individuals were asked if they were currently pregnant, pregnant in
the past year, or planning to become pregnant in the next six months;
were planning to become pregnant in the future; or had no plans to
become pregnant (including men). At follow-up, individuals reported
having any medical conditions making them unable to get the COVID-19
vaccine (yes/no).

Pandemic Factors. At baseline and follow-up, individuals reported
their perceived likelihood of contracting COVID-19 in the next year
(very unlikely, unlikely, neutral, likely, very likely) and severity of their
symptoms if contracted (absent, mild, moderate, severe, extreme). At
follow-up, individuals reported ever having a COVID-19 test, personal
diagnosis of COVID-19, and household diagnosis of COVID-19 since the
pandemic began. Individuals reported whether they were an essential
worker and whether they provided in-person COVID-19 care or support
in employment.

Mental Health. Past 30-day depressive and anxiety symptoms were
reported at baseline and follow-up with the 21-item Depression Anxiety
Stress Scale (DASS-21) (Antony et al., 1998). Depressive and anxiety
symptom subscales were separately summed and change scores were
calculated.
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Table 1
Distribution of covariates by COVID-19 vaccine hesitant versus accepting (N = 544).
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Full Sample, N COVID-19 Vaccine Accepting,

COVID-19 Vaccine Hesitant, 0Odds of COVID-19 Vaccine

=544 n = 396 (72.8%) n = 148 (27.2%) Hesitant (Unadjusted)
Covariates N (%) N (%) N (%) OR (95%CID)
Socio-Demographic Factors
Age, M (SD) 38.5 (11.0) 38.4 (11.5) 38.5(9.5) 1.00 (0.98, 1.02)
Gender
Man 112 (20.6) 83 (21.0) 29 (19.6) ref*
Woman 416 (76.5) 297 (75.0) 119 (80.4) 1.15 (0.72, 1.86)
Non-Binary, Transgender, Other 16 (2.9) 16 (4.0) 0(0.0) -
Sexual Orientation
Heterosexual 445 (81.8) 311 (78.5) 134 (90.5) ref
Homosexual 33 (6.1) 27 (6.8) 6 (4.1) 0.52 (0.19, 1.20)
Bisexual, Queer, Pansexual, Other 66 (12.1) 58 (14.6) 8 (5.4) 0.32 (0.14, 0.65)**
Race/Ethnicity
Non-Hispanic White 329 (60.5) 249 (62.9) 80 (54.1) ref
Black 62 (11.4) 29 (7.3) 33(22.3) 3.54 (2.03, 6.23)***
Asian 57 (10.5) 52 (13.1) 5(3.4) 0.30 (0.10, 0.71)*
Latinx 51 (9.4) 35 (8.8) 16 (10.8) 1.42 (0.73, 2.67)
Other or More Than One Race 45 (8.3) 31(3.8) 14 (9.5) 1.41 (0.69, 2.73)
Educational Attainment
High School or Less 32(5.9) 15 (3.8) 17 (11.5) 4.18 (2.00, 8.85)***
Some College/2-yr College Degree 146 (26.8) 93 (23.5) 53 (35.8) 2.10 (1.38, 3.20)**
4-yr College Degree or Grad School 366 (67.3) 288 (72.7) 78 (52.7) ref
Currently Unemployed (versus Employed) 143 (26.3) 96 (24.2) 47 (31.8) 1.45 (0.96, 2.20)*
Annual Household Income
<$50,000 per year 190 (34.9) 124 (31.3) 66 (44.6) 2.93 (1.24, 8.07)*
$50,001-$100,000 per year 238 (43.8) 179 (45.2) 59 (39.9) 1.81 (0.77, 4.99)
$100,001-$150,000 per year 77 (14.2) 60 (15.2) 17 (11.5) 1.56 (0.58, 4.66)
>$150,000 per year 39 (7.2) 33(8.3) 6 (4.1) ref
Political Preference
Democrat 283 (52.0) 231 (58.3) 52 (35.1) ref
Republican 79 (14.5) 43 (10.9) 36 (24.3) 3.72 (2.18, 6.37)***
Independent 132 (24.3) 91 (23.0) 41 (27.7) 2.00 (1.24, 3.22)**
Something Else 50 (9.2) 31(7.8) 19 (12.8) 2.72 (1.41, 5.16)**
Marital Status
Married 206 (37.9) 151 (38.1) 55 (37.2) ref
Single 297 (54.6) 215 (54.3) 82 (55.4) 1.05 (0.70, 1.57)
Separated/Divorced/Widowed 41 (7.5) 30 (7.6) 11 (7.4) 1.01 (0.46, 2.10)
Living with Others (versus Alone) 433 (79.6) 310 (78.3) 123 (83.1) 1.36 (0.85, 2.27)
Living with Children (versus Not) 189 (34.7) 119 (30.1) 70 (47.3) 2.09 (1.42, 3.08)***
Residential Area Type
Urban 268 (49.3) 201 (50.8) 67 (45.3) ref
Suburban 204 (37.5) 149 (37.6) 55 (37.2) 1.11 (0.73, 1.68)
Town or Rural 72 (13.2) 46 (11.6) 26 (17.6) 1.70 (0.97, 2.94)*
Region of Residence
West 190 (34.9) 144 (36.4) 46 (31.1) ref
Midwest 79 (14.5) 51 (12.9) 28 (18.9) 1.72 (0.97, 3.03)*
Northeast 118 (21.7) 93 (23.5) 25 (16.9) 0.84 (0.48, 1.45)
South 157 (28.9) 108 (27.3) 49 (33.1) 1.42 (0.88, 2.28)
Health Factors
Vulnerable Conditions (versus None) 192 (35.3) 146 (36.9) 46 (31.1) 0.77 (0.51, 1.15)
Overweight/Obese (versus Normal/Underweight) 241 (44.3) 167 (42.2) 74 (50.0) 1.37 (0.94, 2.00)
Pregnancy Status (at Follow-up)
Pregnant in the past year/next six months 32(5.9) 18 (4.5) 14 (9.5) 2.06 (0.98, 4.24)*
Plan to be pregnant in the future 53 (9.7) 45 (11.4) 8(5.4) 0.47 (0.20, 0.97)"
No pregnancy plans 459 (84.4) 333 (84.1) 126 (85.1) ref
Medical Condition contraindicating COVID-19 19 (3.5) 9(2.3) 10 (6.8) 3.12 (1.23, 8.00)*
Vaccine (versus Not) (at Follow-up)
Pandemic Factors
Perceived Likelihood of Infection (Baseline), M (SD) 2.68 (1.0) 2.78 (0.9) 2.42 (1.0) 0.67 (0.54, 0.82)***
Perceived Severity if Infected (Baseline), M (SD) 2.65 (0.9) 2.74 (0.9) 2.41 (1.0) 0.68 (0.55, 0.84)***
Perceived Likelihood of Infection (Follow-up), M (SD) 2.20 (0.9) 2.20 (0.9) 2.21 (1.0) 1.01 (0.82, 1.24)
Perceived Severity if Infected (Follow-up), M (SD) 2.55 (0.9) 2.58 (0.9) 2.47 (1.0) 0.87 (0.70, 1.07)
Had a COVID-19 Test (versus Not) (by Follow-up) 335 (61.6) 259 (65.4) 76 (51.4) 0.56 (0.38, 0.82)**
Had COVID-19 (by Follow-up)
Yes, diagnosed with test 36 (6.6) 27 (6.8) 9(6.1) 0.89 (0.39, 1.89)
Probably, diagnosed without test 14 (2.6) 9(2.3) 5(3.4) 1.49 (0.45, 4.41)
Maybe, suspected COVID-19 74 (13.6) 54 (13.6) 20 (13.5) 0.99 (0.56, 1.71)
No, did not have COVID-19 420 (77.2) 306 (77.3) 144 (77.0) ref
COVID-19 in a Household Member (by Follow-up)
Yes, diagnosed with test 50 (9.2) 38 (9.6) 12 (8.1) 0.89 (0.43, 1.71)
Probably, diagnosed without test 6(1.1) 5(1.3) 1(0.7) 0.56 (0.03, 3.54)
Maybe, suspected COVID-19 53 (9.7) 32(8.1) 21 (14.2) 1.85 (1.01, 3.32)*
No, did not have COVID-19 435 (80.0) 321 (81.1) 114 (77.0) ref
Essential Employee (versus Not) (by Follow-up) 203 (37.3) 148 (37.4) 55 (37.2) 0.99 (0.67, 1.46)
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Table 1 (continued)
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Full Sample, N

COVID-19 Vaccine Accepting,

COVID-19 Vaccine Hesitant, 0Odds of COVID-19 Vaccine

=544 n = 396 (72.8%) n = 148 (27.2%) Hesitant (Unadjusted)

Provide COVID-19 Care (versus Not) (by Follow-up) 51 (9.4) 35 (8.8) 16 (10.8) 0.80 (0.44, 1.53)
Trauma and Posttraumatic Stress Disorder

Any Lifetime Trauma Exposure (Baseline) 425 (78.1) 311 (78.5) 114 (77.0) 0.92 (0.59, 1.45)
Count of Lifetime Trauma Types (Baseline), M (SD) 3.25 (2.9) 3.23 (2.9) 3.32(3.2) 1.01 (0.95, 1.08)
Probable PTSD (Baseline) 163 (30.0) 118 (29.8) 45 (30.4) 1.03 (0.68, 1.55)
PTSD Symptoms (Baseline), M (SD) 23.4 (19.9) 23.5 (18.9) 23.1 (20.7) 1.00 (0.99, 1.01)
Probable PTSD (Follow-up) 174 (32.0) 123 (31.1) 51 (34.5) 1.17 (0.78, 1.74)
PTSD Symptoms (Follow-up), M (SD) 23.6 (20.6) 23.1 (20.2) 24.7 (21.6) 1.00 (0.99, 1.01)
PTSD Symptom Change, M (SD) 0.13 (17.2) —0.4 (16.8) 1.6 (18.2) 1.01 (1.00, 1.02)

COVID-19 vaccine hesitancy was reported at follow-up (March/April 2021), covariates were reported at baseline (August/September 2020) unless otherwise specified.
Perceived likelihood of infection (1 = very unlikely to 5 = very likely COVID-19 infection in next year); perceived severity if infected (1 = absent symptoms to 5 =
extreme symptoms). Probable PTSD=PCL-5 severity scores >33. Unadjusted logistic regressions for each covariate and odds of being COVID-19 vaccine hesitant versus

accepting. ***p < .001, **p < .01, *p < .05, "p<.10.

@ Model was estimated excluding non-binary/transgender/others (n = 16) as none of this group were vaccine hesitant.

2.1.4. Analyses

We examined covariates in the sample and by COVID-19 vaccine
hesitancy. Next, we performed unadjusted logistic regressions for each
covariate and odds of being COVID-19 vaccine hesitant versus accept-
ing. We then conducted separate adjusted logistic regressions for trauma
(binary exposure, trauma count) and PTSD symptoms (baseline, follow-
up, symptom change) with hesitancy versus acceptance, adjusting for
covariates that were associated with hesitancy in unadjusted regressions
at p < .05. At our sample size, we determined we had sufficient power
(>90%) to detect small effect estimates (e.g., OR = 1.4; cf. Chen et al.,
2010). Sensitivity analyses were conducted for PTSD symptom clusters
and hesitancy versus acceptance. Sensitivity analyses also examined
associations between PTSD symptoms with reception of a COVID-19
vaccine, with COVID-19 vaccine hesitancy among only those who had
not yet been vaccinated (n = 368), and with being unsure among those
vaccine hesitant (n = 148). Secondary analyses included linear re-
gressions for associations between trauma and PTSD symptoms with
average vaccine confidence (in general and for COVID-19 vaccines).
Additional secondary analyses were conducted for depressive and anx-
iety symptoms with COVID-19 vaccine hesitancy. All analyses were
conducted in R, v4.0.2.

3. Results

The sample was predominantly female (76.5%) with a mean age of
38.5 (SD = 11.0) and diverse racial/ethnic representation (Table 1).
Individuals were highly educated, with a broader range of income and
employment as well as family and residential characteristics. By follow-
up, 9.2% of individuals had been diagnosed with COVID-19 and 10.3%
had a household member diagnosed with COVID-19, in line with pop-
ulation prevalence of COVID-19 at the time (Centers for Disease Control
and Prevention, 2020). Perceived likelihood of contracting COVID-19
and perceived severity of illness if infected both decreased on average
from baseline to follow-up.

Most individuals had experienced lifetime trauma by baseline
(78.1%), and many individuals reported multiple trauma types (M =
3.25, SD = 2.9). Prevalence of probable PTSD was 30.0% at baseline and
32.0% at follow-up, while average symptom severity was 23.4 (SD =
19.4) at baseline and 23.6 (SD = 20.6) at follow-up and symptoms were
correlated at r = 0.63 across time. Average symptom severity change
was 0.13 points with a wide range (SD = 17.2).

About three-quarters (72.8%) of the sample were accepting of the
COVID-19 vaccine (32.4% had a COVID-19 vaccine shot; 14.4% prob-
ably and 45.4% definitely would get the COVID-19 vaccine), while
27.2% were hesitant (18.8% were unsure, 6.8% probably, and 14.7%
definitely would NOT get the COVID-19 vaccine). Factors associated
with higher COVID-19 vaccine hesitancy (p < .05) included: hetero-
sexual sexual orientation (versus other sexual orientation); Black race
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(versus non-Hispanic White); non-Hispanic White race (versus Asian);
lower education; lower income; Republican, Independent and other
political preference (versus Democrat); and living with children. Higher
baseline perceived likelihood of COVID-19 infection and higher pre-
dicted symptom severity if contracted were associated with lower
COVID-19 vaccine hesitancy. Having a COVID-19 test was associated
with lower hesitancy, while having a medical condition contraindicating
the COVID-19 vaccine or suspected COVID-19 infection among a
household member were associated with higher hesitancy.

Lifetime trauma exposure (at baseline), PTSD symptom severity, and
probable PTSD at both baseline and follow-up were not associated with
COVID-19 vaccine hesitancy versus acceptance, in both unadjusted
(Table 1) and adjusted (Table 2) models. PTSD symptom clusters were
not associated with COVID-19 vaccine hesitancy in the full sample. Total
PTSD symptoms were also not associated with receiving the COVID-19
vaccine or with hesitancy versus acceptance among unvaccinated in-
dividuals (n = 368), or with odds of being unsure versus those who
would probably or definitely not getting vaccinated among vaccine
hesitant individuals (n = 148). Increasing PTSD symptom severity from
baseline to follow-up was marginally associated with higher odds of
COVID-19 vaccine hesitance (OR = 1.01, 95%CI 1.00, 1.03, p = .08).

Average vaccine confidence was high for other vaccines (M = 4.3, SD

Table 2
Adjusted logistic regressions for trauma exposure and self-reported PTSD
symptoms with COVID-19 vaccine hesitancy versus acceptance (n = 544).

0Odds of COVID-19 Vaccine Hesitance at Follow-
up

Independent Variable
Trauma Exposure at Baseline
Any Lifetime Trauma
Count of Lifetime Trauma
Types
PTSD Symptoms at Baseline
Probable PTSD
PTSD Symptom Severity
PTSD Symptoms at Follow-up
Probable PTSD
PTSD Symptom Severity
Symptom Change Baseline to Follow-up
PTSD Symptom Severity
Change

B (95% CD
0.84 (0.48, 1.48)
1.03 (0.95, 1.12)
1.01 (0.62, 1.63)

1.00 (0.98, 1.01)

1.13 (0.70, 1.82)
1.00 (0.99, 1.02)

1.01 (1.00, 1.03)*

Independent variables included in separate individual models adjusted for sex-
ual orientation, race/ethnicity, education, income, political preference, living
with children, medical conditions contraindicating COVID-19 vaccines,
perceived likelihood of contracting COVID-19, perceived severity of COVID-19 if
contracted, COVID-19 test, COVID-19 infection in one’s household.

Baseline (August/September 2020), Follow-up (March/April 2021).

Probable PTSD is PCL-5 severity scores >33, reference is no/low PTSD. Change
scores are follow-up — baseline symptoms.

#wkp <001, **p < .01, *p < .05, +p < .10.
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= 0.9) and similar to confidence in COVID-19 vaccines (M = 4.2, SD =
1.0), with these means being highly correlated (r = 0.83). Trauma
exposure and PTSD symptoms were not associated with vaccine confi-
dence for other vaccines or COVID-19 vaccines (data not shown).
COVID-19 vaccine hesitancy was not associated with depression or
anxiety symptoms at baseline, follow-up, or changes in symptoms (data
not shown).

4. Discussion

Contrary to expectations, trauma exposure and PTSD symptoms,
before (August/September 2020) and after (March/April 2021) vaccines
were available, were unassociated with COVID-19 vaccine hesitance
versus acceptance in March/April 2021 among US adults who had high
pre-pandemic trauma exposure and PTSD. Socio-demographic, health,
and pandemic-related factors were associated with COVID-19 vaccine
hesitancy, including factors identified in previous studies such as race/
ethnicity, income and education, and political preference.

PTSD symptoms have been linked to risky but also protective be-
haviors for COVID-19 (Nishimi et al., 2022), possibly due to hypervig-
ilance increasing protective actions and emotion-regulation needs
increasing risky actions. However, PTSD symptoms were unassociated
with COVID-19 vaccine hesitancy versus acceptance, vaccine confidence
in general, or COVID-19 vaccine confidence in particular in March/April
2021. Because PTSD symptoms may relate to both protective and risky
COVID-19 behaviors, certain PTSD symptom manifestations may be
linked to COVID-19 vaccine hesitancy versus acceptance which overall
may have resulted in no association between probable PTSD and vaccine
hesitancy. However, supplemental sensitivity analyses across PTSD
symptom clusters did not indicate any specific associations. We addi-
tionally did not find associations of depressive or anxiety symptoms with
COVID-19 vaccine hesitancy. These findings were inconsistent with
another US study in April/May 2021, which reported that individuals
with depression were less likely to be vaccinated, but also less likely to
be resistant to the COVID-19 vaccine (Perlis et al., 2021). In our sample,
trauma-related distress and other distress symptoms may have been less
salient to vaccine-related perceptions and behaviors than other psy-
chological factors we did not examine, such as threat sensitivity or
health anxiety.

Several socio-demographic, health, and pandemic factors were
associated with COVID-19 vaccine hesitancy in our study. About 32% of
the sample had a COVID-19 vaccine shot by follow-up (March/April
2021), consistent with the US prevalence (32% of US adults had at least
one shot; March 31, 2021) (CDC, 2020). About 73% were accepting and
27% were hesitant about the COVID-19 vaccine, also similar to US es-
timates (69% accepting versus 30% hesitant; February 16-21, 2021)
(Pew Research Center, 2021). Consistent with prior studies, we found
that Black or Latinx race/ethnicity, lower education and income,
Republican political preference, and living with children were associ-
ated with greater COVID-19 vaccine hesitancy (Fisher et al., 2020;
Khubchandani et al., 2021; Malik et al., 2020; Reiter et al., 2020; Szi-
lagyi et al., 2021). Higher baseline perceptions of COVID-19 infection
risk and severity were associated with lower COVID-19 vaccine hesi-
tancy, similar to prior work (Fisher et al., 2020; Malik et al., 2020; Reiter
et al., 2020). Interestingly, fewer COVID-19 experiences were associated
with COVID-19 vaccine hesitancy in our sample. Future work should
examine whether associations of PTSD and threat perceptions with
vaccine hesitancy vary across different levels of social determinants.
Overall, our findings suggested that COVID-19 vaccine hesitancy was
largely related to indicators of social determinants of health (Braveman
etal., 2011), such as socio-economic status, race/ethnicity, and political
orientation, rather than trauma-related mental health or direct
COVID-19 experiences.

Our study has several limitations. Self-reported measures were sub-
ject to reporting biases; though we examined mental health at baseline
and vaccine intentions six months later, limiting biases due to
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concurrent reports. Our primary outcome included receipt of COVID-19
vaccine and willingness to get vaccinated, which are separate constructs,
as reporting vaccine intention does not necessarily predict uptake (Liao
et al., 2011). However, we combined constructs to capture overall
acceptance/hesitancy rather than differential access to or availability of
vaccines. Sensitivity analyses suggested no associations of trauma or
PTSD with either COVID-19 vaccine receipt, or with hesitancy among
those unvaccinated. We had a relatively low response rate from the
eligible sample, potentially limiting power or inducing selection biases.
Generalizability is limited beyond the US-based sample with relatively
high levels of trauma symptomology and prevalence (Smith and Cottler
2018), who were likely also treatment-seeking within 2017-2018.

We did not find evidence for an association between trauma or PTSD
symptoms and COVID-19 vaccine hesitancy. Although evidence suggests
that trauma or mental health may be relevant when designing public
health campaigns for behavior change (Freedland et al., 2020), our
findings suggest that factors like socio-demographics other than current
trauma-related psychological symptomology are influencing vaccine
acceptance or hesitancy.
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